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Preface

Speech-language pathology has different practice and research histories, standards, meth‐
ods, and challenges in different countries and regions. Awareness of these different realities
may contribute to the scientific development of the field and improve the services delivered
to different populations. Sharing solutions to similar problems in different contexts can in‐
crease evidence-based practice that is relevant in specific situations.

The aim of this book was to build a panel of contributions from different countries and several
areas of research. Authors were invited to contribute with their newest conclusions and re‐
sults about the themes they considered most relevant. The result includes discussions about
new theoretical trends, research results, and new proposals for assessment and intervention.

In the first part of the book, the chapters discuss new trends and theoretical formulations in
speech-language pathology. Dipper and Pritchard discuss methods and developments re‐
garding discourse analysis and intervention. The second chapter provides a comprehensive
review of the present knowledge about formulaic language in patients with aphasia that
may have implications for future researches. Tumanova and Filicheva present an interesting
synthesis of the Russian current research and theoretical trends regarding specific language
impairment. Phonological disorders in Spanish-speaking children from the natural phonolo‐
gy theory framework are discussed by Pavez and Coloma. Farneti and Genovese contribute
to the knowledge about swallowing disorders in newborn and small children from etiologi‐
cal, physical, and developmental perspectives and their implications to assessment and in‐
tervention. The role and competences of the speech-language pathologist in the assessment
of and intervention in reading disorders are discussed by Navas, Ciboto, and Borges. The
last chapter of this first part focuses on studies about comorbidity of sensory and motor dys‐
functions in motor speech disorders.

Chapters that focus on new research results about speech and language are grouped in the
second part of this book. Amato, Molini-Avejonas and Varanda studied the information
about autism spectrum disorders available to foreigners living in Brazil. In Chapter 9, the
authors compared the results of token test and sentence comprehension test in preschool
Czech children with typical language development and with speech-language disorders and
didn’t find significant differences. In the next chapter, the authors studied speech impair‐
ment, phonation, writing, salivation, and swallowing in 64 patients with Parkinson’s disease
compared with normal young and elderly controls and identified various degrees of deficits
in all the areas in the patients with Parkinson’s disease. Yamashita assessed Japanese- and
English-speaking parents to study their response behaviors during conversations with their
toddlers and obtained data that may be useful in understanding communication between
parents and children with different cultures. The variables that influence articulation accura‐
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cy in children with Down syndrome and specific language disorders were studied by Ygual
who reports differences and similarities with important clinical implications.

In Part 3 are the chapters with new ideas about speech and language assessment. The cross-
cultural adaptation of the GRBAS and CAPE-V scales for Portugal and a new training pro‐
gram for perceptual voice evaluation are described by Jesus, Tavares, and Hall. In the next
chapter, the development of databases comprised by a sample of 709 individuals recruited in
Portugal, called Advanced Voice Function Assessment Databases, is described. The chapter
by Molini-Avejonas, Ferreira, and Amato discusses the risk factors for speech language disor‐
ders in children, from a public health perspective. Wertzner, Francisco, Barroso, and Neves
present evidence for speech sound disorder assessment based on the use of different equip‐
ment.

The fourth part includes the chapters that refer to new ideas about speech and language
intervention. A creative proposal of intervention with children with selective mutism is de‐
scribed in a case study by Alrabiah. The following chapter presents a speech-language inter‐
vention alternative that includes the participation of parents remotely monitored with the
use of simple technological resources. Brice and Brice report two case studies about the re‐
covery from diffuse brain injuries with different etiologies. An intervention program for
children with language delay is described by Guarnieri and Lopes-Herrera. Finally, Vitasko‐
va discusses the role of the speech-language therapist in the intervention with children with
autism spectrum disorders.

Fernanda Dreux M. Fernandes, PhD
School of Medicine, Universidade de São Paulo

Brazil
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Abstract

Discourse is essential for interaction and for the expression of ideas, feelings and 
opinions. Telling personal stories, such as talking about your day or recounting what 
happened in the playground, is essential for communication and establishing rela-
tionships. However, due to their language impairments, people with aphasia (PWA) 
and children with developmental language disorder (DLD) often have problems with 
everyday discourse which impact on their lives more widely. While improvement in 
language skills is supported by speech-language pathology (therapy), it tends to focus 
on smaller linguistic components, such as single words and sentences. This chapter 
outlines how speakers construct discourse in everyday situations and focuses on the 
meanings that people use discourse to convey, as well as the lexical and grammatical 
resources they use to convey these meanings. Current methods for discourse analysis 
will be outlined and key developments in narrative discourse production therapy will 
be reviewed.

Keywords: discourse, narrative, connected speech, aphasia, language impairment, DLD, 
SLI

1. Introduction

Broadly speaking, discourse refers to the use of spoken or written language in a social context. 
However, in linguistics, the term ‘discourse’ is used to mean a unit of language longer than 
a single sentence [1]. In this chapter, we focus on this more narrow definition and use the 
term discourse to mean language beyond a single simple clause, used for a specific purpose 
or function. Using this definition, discourse is the basis for the vast majority of everyday com-
munication. Everyday examples of discourse include: giving instructions about how to carry 
out a procedure, such as using a piece of computer software; recounting an experience, such 
as your day at work or school; or sharing an opinion, such as your views on social media use. 

© 2017 The Author(s). Licensee InTech. This chapter is distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.
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Discourse, then, is  fundamental to everyday communication and so when language impair-
ment affects it, there is a knock-on effect to the person’s life. Children need narrative to make 
sense of their experiences and take control of their lives, through reporting and describing 
things that have happened and to scaffold their literacy development. Adults need narrative to 
make and sustain friendships through the sharing of anecdotes, to express their opinions, and 
to enable others to see their perspective.

Narrative and discourse are increasingly the focus of clinical practice and research with both 
paediatric and adult client groups. The foundational work underpinning this clinical practice 
has been completed independently for child and adult groups. However, the advances made 
for each population have great potential to inform the other, and so in this chapter, we aim to 
synthesise the theory and findings from both fields. There is rationale for treating discourse in 
both health care and educational contexts. Discourse and narrative are given strong emphasis 
within early years and school curricula. For example, in the UK, the Early Years Foundation 
stage Statutory Framework [2] gives multiple examples of discourse and narrative production 
being prime early learning goals for children from birth to 5 years old. In the International 
Classification of Functioning, Disability and Health, from the World Health Organisation, dif-
ficulties with discourse reflect body function categories of impairment, including ‘speaking’ [3, 
4] which impact on activities and social participation, such as ‘telling a story’ [3]. For example, 
a child with discourse impairment is likely to face challenges with accessing early years and 
school curricula, and an adult with discourse impairment is likely to have difficulty interacting 
with family, friends and colleagues. A broad range of everyday activities and social situations 
would be impossible without the skills to communicate information beyond single words and 
sentences. This chapter aims to provide the background for the assessment and intervention 
approaches for use by speech language pathologists (therapists) to improve discourse.

2. Discourse in people with language difficulties

Throughout this chapter, we will examine discourse through the lens of a number of semi-
nal works because, although there have been recent advances in discourse measurement and 
treatment, the theoretical foundation is consistent. We will focus on the discourse of speakers 
with aphasia, a language impairment commonly arising following stroke, and developmental 
language disorder (DLD). DLD is the term agreed through expert consensus to describe chil-
dren with language difficulties that create obstacles to communication or learning in everyday 
life, who are unlikely to catch up spontaneously and do not have language disorder arising 
from any other aetiology [5]. The evidence base we review is derived from English speakers. 
We examine discourse as a tool to convey meaning, focusing on three central components: (1) 
how language is used in discourse (lexical and grammatical resources), (2) what information 
is included in discourse and (3) how the information is structured. The relationship between 
these three components is not straightforward. To explore this complexity, we will refer to a 
model of discourse processing developed by Frederiksen et al. [6] and adapted as a frame-
work for discourse production by Sherratt [7]. This model incorporates detail from a number 
of widely used and validated models of discourse and language production.

Advances in Speech-language Pathology4

In Sherratt’s discourse production framework, discourse starts as an idea which must be pack-
aged for spoken language though a series of stages, which may take place repeatedly and/or 
simultaneously. First, the speaker identifies a meaning that they wish to communicate, for 
example, that they want to explain a specific procedure to someone. Next, the overarching 
discourse structure is identified (in this example, it would be a procedural discourse—see 
next section for more information on discourse types). The discourse structure guides both 
the information included and the structuring of that information. To include the key informa-
tion, a speaker accesses semantic and episodic memory and then synthesizes and integrates 
information into the appropriate discourse structure. For example, in a procedural narrative 
instructing a friend about how to use a mobile phone to make a phone call, this could involve 
describing which buttons to press and the order in which to press them. Next, information 
is sequenced and edited based on the speaker’s knowledge of context including the listener’s 
background and world knowledge. For example, if the friend had never used a mobile phone 
before, you would give more information and include more steps in the procedure than you 
might when talking to someone more experienced. Next, the speaker assigns logical relation-
ships to the ideas in the discourse, including foregrounding and backgrounding information, 
temporal sequencing, and causation and consequence. In the example, this may include a 
decision to first explain how to switch on the phone and find the appropriate buttons, before 
beginning the steps needed to make a phone call. Finally, the discourse is linguistically 
encoded and articulated.

Although there is evidence from child language development of a close link between overall 
language skills and discourse ability [8], the relationship is far from straightforward. The 
evidence base indicates that typically developing children aged 3–4 years old produce longer 
and more complex narratives if they are syntactically advanced, compared with children who 
are syntactically delayed. However, while some children with DLD and adults with aphasia 
have a relatively severe linguistic impairment, they are able to sometimes produce discourses 
containing a large amount of well-structured information. For example, a child or adult with 
a difficulty remembering or producing a particular word may be able to work around their 
impairment by using a close synonym, for example, replacing the word ‘pony’ with the word 
‘horse’. Such a substitution is unlikely to affect the overall organisation of the discourse. 
However, the reverse is also true, as some speakers with relatively mild language impair-
ments produce discourse containing only limited information.

2.1. Discourse contexts, types, frames and genres

Discourse used for specific purposes often necessitates specific kinds of language, informa-
tion and information structures. For example, a child describing their favourite meal and the 
story of Rapunzel would communicate different information in each discourse, use a different 
discourse structure and use different words. In the discourse literature, discourse ‘purposes’ 
have been described variously as ‘contexts’, ‘types’, ‘frames’ and ‘genres’ [1]. Throughout 
this chapter, we will use the term discourse type. Fields of study differ in their categorisa-
tions: for example, in education, discourse types (particularly written discourse, or text types) 
are commonly classified into narrative, report, recount, procedure, persuasion (exposition), 
description and explanation; whereas in linguistics, discourse genres are often exemplified 
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in more concrete terms, such as stories, lectures, conversations, speeches, interviews, proto-
cols, notices, advertisements, novels and diaries. While these sets overlap, they do not align 
because of the different theoretical frameworks that underpin them. To map across the litera-
ture, the most common terms are outlined in Table 1.

Much of what we know about the discourse of children and adults with language impair-
ment and the majority of the published clinical tools come from picture descriptions (for 
adults [18]) and fictional narrative discourse (for children). Consequently, there is little 
clinical information available about expository or personal discourse. Although there is 
no widely used clinical tool including a procedural discourse, there is more evidence in 
the research literature for procedural discourse than for expository or personal discourses. 
However, there is little consensus about how to analyse procedural discourse or the indica-
tors of impairment. Developmental research suggests that discourse skills develop in nar-
rative discourse ahead of other discourse types [19], and in the aphasia research, there is 
evidence that different discourse types elicit different language, information content and 
information structures.

Discourse type (& definition) Elicited example(s) Real world example(s)

Narrative discourse Cinderella story [9]

Bus story test [10]

Squirrel story narrative 
 assessment [11]

‘Frog, where are you?’ [12]
Peter and the Cat [13] Expression, 
Reception and Recall of Narrative 
Instrument—ERRNI [14]

Campfire ghost stories

Procedural discourse Can you tell me how you make  
a cup of tea?

Can you tell me how you would  
wrap a box in paper for a present?

Tell me about what you normally  
do on Sundays?

Giving instructions or explaining how to 
do something, e.g. getting up to the slide 
from the climbing frame, completing a 
maths problem, assembling flat-pack 
furniture, or using a specific function in 
an IT programme

Personal discourse Tell me about your stroke what did 
you do at the weekend?

Explaining a playground situation or 
argument; recounting your day; talking 
about life events (e.g. giving ‘news’ in 
class); taking something back in a shop

Descriptive discourse ‘Cookie theft’ picture description 
from the Boston Diagnostic Aphasia 
Examination [15]

‘Picnic scene’ from the Western 
Aphasia Battery [16]

Describing scenes observed, e.g. 
beautiful views from holiday, car crash 
on the way into work

Expository discourse What is your favourite game or  
sport? Why is it your favourite  
game? [17]

Arguing, persuading and advising, 
e.g. political discourse or classroom 
questions that require a student to 
reason about a situation, identify cause 
and effect or justify their opinions

Table 1. Discourse types and examples.
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2.2. Discourse development

Although standardised norms are lacking in the field, a large body of evidence about discourse 
development [20–23] provides normative evidence, meaning clinicians can assess children’s dis-
course skills. Berman [19] summarises the evidence base that indicates that the development of 
discourse ability starts very early (by the age of 2 years) when children first start talking about 
events (although 2 and 3 year olds cannot construct a discourse autonomously without scaffold-
ing from an external stimuli, such as a picture book or by responding to an older conversational 
partner). By 5 years old, general discourse structure has been established (beginning, middle, 
end), but is context and task dependent. For example, 5-year-old children find personal narra-
tives easier than producing fictional narrative discourse because they have not yet developed the 
discourse skills needed to provide the necessary background information or evaluative comment 
(expected by 10 years of age but perhaps not fully proficient until adolescence). Within this evi-
dence base, Berman [19] distinguishes three broad theoretical approaches to discourse develop-
ment in which each give more detail on specific components of discourse. The three approaches 
focus either on (1) the relationship between linguistic form and discourse function; (2) elements 
of discourse content or (3) the structural features of a well-formed discourse. This distinction 
aligns with the approach taken in the whole of this chapter, in which we discuss (1) how lan-
guage is used, (2) what information is included and (3) how the information is structured.

2.2.1. Development of the use of language for particular discourse functions

In this group of studies, the focus is the relationship between linguistic forms (words, phrases 
and sentence structure) and the functions that these forms perform in discourse (e.g. refer-
ence, temporality, connectivity). Much of the research in this area uses the ‘Frog Story’ word-
less picture book as a means of elicitation [e.g., 21, 22]. In discourse, reference is a means of 
introducing participants and maintaining reference to them or shifting reference to other 
participants. Although the linguistic forms needed for referencing are available to pre-school 
children (e.g. proper nouns, indefinite and definite noun phrases, pronouns), the ability to 
make appropriate reference is a later-developing ability [24]. Referencing develops later 
because of the cognitive difficulty involved in keeping information in mind across the dis-
course. For example, the speaker needs to keep track of what/who has been mentioned, when 
and how (memory) and take into account shared speaker-listener knowledge. This provides 
listeners with appropriate amounts of information at each point in the discourse (drawing 
on theory of mind, memory and pragmatics). This field of research has also highlighted the 
use tense morphology for storytelling purposes [19]. For example, Berman and Slobin [22] 
identify an ‘anchor tense’ (typically past and/or perfect forms or, in picture book storytelling, 
on-going present tense) used consistently across the discourse by all children, with older 
children also varying tense for pragmatic effects such as foregrounding and ‘flashback-
ing’. Another key finding relates to words marking connectivity in a discourse: as children 
develop, they increasingly supplement ‘and’ with other words such as ‘because’, ‘so’, ‘next’ 
and ‘then’ [22, 23]. This work on connectivity complements traditional school-based studies 
of written discourse based on ‘T-Units’ [25] or ‘C-Units’ [26], a count of the number of clauses 
as a proxy measure of syntactic complexity (a lower number of clauses representing more 
densely packaged clause structure and therefore a higher degree of syntactic complexity).
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2.2.2. Development of discourse information content

Labov’s work [27, 28] on ‘narrative evaluation’ is perhaps the best-known study to look at dis-
course information content. Labov and Waletzky [28] collected over 600 discourses from inner-
city adolescents in the USA (asked to tell about a life-threatening experience) and analysed 
the temporal sequencing within them. Labov distinguishes ‘referential information’ (about the 
characters and events in the story) from ‘evaluative information’ (about a character’s motiva-
tion, emotion or internal state). Referential elements form the ‘plotline’ of the discourse and 
usually move from background orientation via an initiating event to the central events in the 
discourse before the resolution is reached. In Labov’s research, adolescent narrators typically 
marked resolution with evaluative comment [28]. Peterson and McCabe’s [23] study of the 
personal narratives of 4–10 year olds built on Labov’s work, identifying six patterns of per-
sonal narrative storytelling, with only the older children consistently using the full structure 
described by Labov, while younger children either ended in the middle of the discourse (at the 
complicating event or ‘high point’) or used a simple ‘chronological’ structure. They also found 
that, with age, children make reference to more, and more different types of, evaluative ele-
ments. A complementary body of work looking at the emergence of discourse content is pro-
vided by Applebee [20] whose work acknowledges that young children begin with producing 
discourse in a much less mature way because their language and cognition are still developing.

2.2.3. Development of discourse information structure

The most widely used framework for looking at the structural features of a well-formed dis-
course is story grammar. While various story grammars have been proposed since the late 
1970s, Stein and Glenn’s [29] study is the most widely cited source. Story grammar describes 
both the speaker’s knowledge of narrative discourse structure and the listener’s internalized 
framework used to comprehend the discourse. The elements composing the discourse are 
defined as abstract categories (e.g. setting, episodes, outcome) with each episode having the 
potential to subdivide (e.g. into initiating event, goal, plot, resolution). Stein and Glenn asked 
first- and fifth-grade children (equivalent to key stage 1 in UK primary schools, which is age 
6–7 years, and key stage 2, 10–11 years) to retell short simple stories they had heard. The older 
children remembered the stories better than the younger children, while the younger children 
recalled only referential information (mainly events), the older children also recalled evalua-
tive comments [29]. Stein and Glen’s research forms the basis of a large body of subsequent 
story grammar work, where consensus suggests that by 6 years, children can recount stories 
they have encountered in the expected (adult like) order of a story grammar, although they 
would not necessarily recall the exact wording of the original. It is important to note that story 
grammar research has generally focused on children’s comprehension and recall of narrative 
discourse rather than on spontaneous narrative production and so does not deal directly with 
children’s developing abilities in the construction of discourse. In their exploration of narra-
tive discourse in adolescents with DLD, Wetherell et al. highlight the dispute in the literature 
about the age at which children complete development of narrative discourse [30]. Although 
some researchers argue that the development of narrative ability is achieved by 10 years old, 
some aspects of discourse skill—such as length, syntactic complexity, episodic density and 
evaluative comments—continue to increase throughout adolescence and into adulthood [21].

Advances in Speech-language Pathology8

2.3. Discourse in healthy ageing

Successful discourse production relies on language and cognition, both of which are likely 
to change as a result of healthy ageing. Understanding how these changes affect discourse 
is paramount to recognising impairments. If discourse changes as a result of healthy ageing, 
we do not expect healthy adults to produce perfect discourses and so, our benchmark when 
considering clients with impairments is the imperfect discourse of healthily ageing adults, 
rather than a perfect discourse. Evidence suggests that in healthy ageing, we should expect 
changes in the length of a discourse; the syntactic structures a speaker uses; the cohesion of 
the discourse; the amount of information a speaker is able to communicate and also the over-
all coherence of the discourse.

2.3.1. How language is used in discourse

In general, older speakers produce longer discourses than younger speakers. In the following 
studies, ‘older’ is a term most often used for people aged 60 plus, and ‘younger’ most often 
means people younger than 40. Older speakers have larger vocabularies than younger speakers 
[31], although they are likely to have more trouble with confrontation naming tasks [32]. Older 
speakers are more likely to give more detail in their discourses and to provide more explanation 
than younger speakers [33], which may result in them producing longer discourses. However, 
discourse length may be affected by the discourse type: although Juncos-Rabadán et al. [34] 
found that older adults produce longer narrative discourses, Ulatowska et al. [35] found that 
the length of procedural discourses produced by younger and older adults was similar. Glosser 
and Deser [36] found no difference in lexical production errors between younger and older 
adults, suggesting that ageing is not associated with more lexical errors. Reduced syntax may 
occur as a result of healthy ageing. Walker et al. [37] found that older adults aged 60–91 years 
produced shorter sentences than college students, and that those shorter sentences also con-
tained fewer embedded clauses; and Kemper and colleagues found a reduced range of complex 
syntax in older adults [38–40]. However, other studies suggest no difference between the syntax 
use of younger and older adults [41, 42]. This conflicting picture may be based on differences 
between discourse genres or on differences between sentence-level methods of measurement. 
Reduced syntax is therefore not necessarily an indicator of impairment.

2.3.2. What information is included in discourse (coherence)

Information content in a discourse can be measured in countable ‘units’ of information, in 
how relevant that information is or how logically it links together. Communicating informa-
tion and marking how it relates to other information may change as a speaker ages. Older 
speakers are likely to produce discourses with less information, or less dense information 
content, than discourses produced by younger speakers [34, 35, 43]. Furthermore, when com-
pared to younger speakers, older speakers are likely to produce discourses which are less 
coherent overall and more likely to contain irrelevant information [34, 36, 44]. Glosser and 
Deser [36] measured local coherence, using a method which focuses on how well each utter-
ance relates to the previous utterance, and found that while older adults produced discourse 
that was less coherent overall, the coherence relationships between neighbouring utterances 
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and Deser [36] found no difference in lexical production errors between younger and older 
adults, suggesting that ageing is not associated with more lexical errors. Reduced syntax may 
occur as a result of healthy ageing. Walker et al. [37] found that older adults aged 60–91 years 
produced shorter sentences than college students, and that those shorter sentences also con-
tained fewer embedded clauses; and Kemper and colleagues found a reduced range of complex 
syntax in older adults [38–40]. However, other studies suggest no difference between the syntax 
use of younger and older adults [41, 42]. This conflicting picture may be based on differences 
between discourse genres or on differences between sentence-level methods of measurement. 
Reduced syntax is therefore not necessarily an indicator of impairment.

2.3.2. What information is included in discourse (coherence)

Information content in a discourse can be measured in countable ‘units’ of information, in 
how relevant that information is or how logically it links together. Communicating informa-
tion and marking how it relates to other information may change as a speaker ages. Older 
speakers are likely to produce discourses with less information, or less dense information 
content, than discourses produced by younger speakers [34, 35, 43]. Furthermore, when com-
pared to younger speakers, older speakers are likely to produce discourses which are less 
coherent overall and more likely to contain irrelevant information [34, 36, 44]. Glosser and 
Deser [36] measured local coherence, using a method which focuses on how well each utter-
ance relates to the previous utterance, and found that while older adults produced discourse 
that was less coherent overall, the coherence relationships between neighbouring utterances 
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were the same in younger and older adults. Taken as a whole, the evidence base suggests that 
the processes in a discourse which are most vulnerable to the ageing process are likely to be, 
the amount of information, relevance of information, and overall coherence of information 
in discourse.

2.3.3. How information is structured is discourse (cohesion)

Cohesion in discourse relates to the extent to which a text ‘hangs together’, a process which 
might be vulnerable in ageing. Grammatical cohesion is based on the structural content of lan-
guage [45], for example, the ways a speaker uses language to create links between characters 
across more than one sentence (for example, Cinderella…. She… Her). Older adults use more 
ambiguous and non-specific references than younger adults [34, 46]. For example, Ulatowska 
et al. [46] focused on the difference in referential cohesion in younger and older adults and 
found that older adults had a greater quantity of referential ambiguity, such as in the utterance 
‘so the policeman talked to him for a short time, and then, he went on his way’, where it is 
unclear whom the ‘he’ relates to. Therefore, some degree of incomplete or unclear referential 
cohesion may be a feature of healthy ageing in the discourse of older adults.

The patterns in discourse produced by healthy children developing and healthy adults ageing 
are important for clinicians, so that they have a context against which to evaluate the discourse 
patterns in DLD and aphasia.

2.4. Discourse patterns in DLD and aphasia

2.4.1. Discourse patterns in DLD

Discourses produced by children with DLD are impaired in terms of their language content. 
Children with DLD produce shorter, less cohesive stories that are syntactically simple and 
contain frequent errors of syntax, semantics and morphology [47, 48]. Botting [49] compared 
the narrative discourse of children with DLD (n = 5) to children with autism. She found that 
children with DLD produced less ‘socio-cognitive’ and ‘affective’ vocabulary (which included 
mental verbs such as ‘think’ and ‘know’). In terms of information content and information 
structure, some authors report a relative lack of difficulty with discourse production by chil-
dren with DLD. For example, there is evidence of unimpaired cohesion (as measured by accu-
rate referencing [50]). However, this finding is not unanimous, and the other research suggests 
that cohesion is a key factor distinguishing children with DLD and their typically developing 
peers [50]. With regard to global discourse structure, the evidence regarding children with 
DLD is also contradictory. Merritt and Liles [51] found that older children with DLD produced 
fewer elements of story structure than their age-matched peers; however, Liles et al. [48] found 
that global organization factors did not distinguish children with DLD from typically develop-
ing controls after local structure (i.e. cohesion) was accounted for. So while the evidence for 
language difficulties in DLD discourse is clear, the picture regarding communicating informa-
tion is less so. This pattern is echoed in the evidence base about the discourse of people with 
aphasia (PWA).
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2.4.2. Discourse patterns in aphasia

Speakers with aphasia produce discourse that is impaired in terms of syntax [52–55]. Evidence 
from retellings of the Cinderella story is a particularly rich source of information about syntac-
tic difficulty for PWA [9, 55, 56]. Analysis of this fairy tale narrative discourse has revealed that 
aphasia reduces the proportion of narrative words, the elaboration of noun and verb phrases 
and complex syntax [9, 55, 56]. Whitworth [56] found that speakers with aphasia used a pre-
ponderance of semantically light verbs, such as ‘go’ and ‘make’, which lack semantically rich 
information. Cruice et al. [57] explored the language used by PWA in their responses to ques-
tions about their quality of life. Similar to the Cinderella discourses, in their quality of life 
discourses, PWA produced syntactically less complex sentences than healthy people. Turning 
to information content and information structure, there is some disagreement in the evidence 
base. There are a group of studies which suggest that PWA produces the same amount infor-
mation in the discourse as healthy speakers; however, there is a larger body of evidence indi-
cating that PWA produces less information that they and also that PWA link information less 
clearly to the overall topic (see the review by Pritchard et al. [58] for an evaluation of the quality 
of these studies). There is also evidence suggesting PWA produce varying amounts of infor-
mation and that they structure it differently in different discourse types (narrative, procedural, 
expository, etc.) [58].

In summary, both PWA and children with DLD tend to produce discourse that is shorter, with 
fewer complex sentences and less diverse vocabulary, that may contain less core information 
and which may include fewer overt markers of informational structure when compared with 
the discourse produced by neurologically healthy adults and typically developing children. 
These characteristics of communication impairment indicate that all three central components 
of discourse can be affected (language, information, information structure). However, these 
components will not always be affected in impaired speakers, and there is evidence to suggest 
that abilities in the three components are not always correlated.

2.5. Discourse assessment and therapy

Discourse is a popular way to elicit language for the assessment of communicative skills for 
a broad range of reasons. Oral discourse provides a rich source of data about language use in 
a comparatively natural context and allows researchers and clinicians to assess multiple lin-
guistic and discourse elements using relatively short language samples—elements that can be 
assessed in this way include how language is used, what information is included and how the 
information is structured. Discourses occur cross-culturally, both within conversation and in 
stand-alone contexts. We focus on monologic discourse because even though discourse and 
conversation are not entirely distinct entities, conversation is subject to additional processes 
(notably the input from the conversation partner). The assessment of discourse is recom-
mended in many best practice guidelines for both adults with aphasia and children with DLD, 
numerous assessment tools and methods exist, and many of these methods are transferrable 
across client groups. However, there is little information to guide the clinician about how to 
choose between them. In the next sections, we outline a core set of the most common methods 
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were the same in younger and older adults. Taken as a whole, the evidence base suggests that 
the processes in a discourse which are most vulnerable to the ageing process are likely to be, 
the amount of information, relevance of information, and overall coherence of information 
in discourse.

2.3.3. How information is structured is discourse (cohesion)

Cohesion in discourse relates to the extent to which a text ‘hangs together’, a process which 
might be vulnerable in ageing. Grammatical cohesion is based on the structural content of lan-
guage [45], for example, the ways a speaker uses language to create links between characters 
across more than one sentence (for example, Cinderella…. She… Her). Older adults use more 
ambiguous and non-specific references than younger adults [34, 46]. For example, Ulatowska 
et al. [46] focused on the difference in referential cohesion in younger and older adults and 
found that older adults had a greater quantity of referential ambiguity, such as in the utterance 
‘so the policeman talked to him for a short time, and then, he went on his way’, where it is 
unclear whom the ‘he’ relates to. Therefore, some degree of incomplete or unclear referential 
cohesion may be a feature of healthy ageing in the discourse of older adults.

The patterns in discourse produced by healthy children developing and healthy adults ageing 
are important for clinicians, so that they have a context against which to evaluate the discourse 
patterns in DLD and aphasia.

2.4. Discourse patterns in DLD and aphasia

2.4.1. Discourse patterns in DLD

Discourses produced by children with DLD are impaired in terms of their language content. 
Children with DLD produce shorter, less cohesive stories that are syntactically simple and 
contain frequent errors of syntax, semantics and morphology [47, 48]. Botting [49] compared 
the narrative discourse of children with DLD (n = 5) to children with autism. She found that 
children with DLD produced less ‘socio-cognitive’ and ‘affective’ vocabulary (which included 
mental verbs such as ‘think’ and ‘know’). In terms of information content and information 
structure, some authors report a relative lack of difficulty with discourse production by chil-
dren with DLD. For example, there is evidence of unimpaired cohesion (as measured by accu-
rate referencing [50]). However, this finding is not unanimous, and the other research suggests 
that cohesion is a key factor distinguishing children with DLD and their typically developing 
peers [50]. With regard to global discourse structure, the evidence regarding children with 
DLD is also contradictory. Merritt and Liles [51] found that older children with DLD produced 
fewer elements of story structure than their age-matched peers; however, Liles et al. [48] found 
that global organization factors did not distinguish children with DLD from typically develop-
ing controls after local structure (i.e. cohesion) was accounted for. So while the evidence for 
language difficulties in DLD discourse is clear, the picture regarding communicating informa-
tion is less so. This pattern is echoed in the evidence base about the discourse of people with 
aphasia (PWA).
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2.4.2. Discourse patterns in aphasia

Speakers with aphasia produce discourse that is impaired in terms of syntax [52–55]. Evidence 
from retellings of the Cinderella story is a particularly rich source of information about syntac-
tic difficulty for PWA [9, 55, 56]. Analysis of this fairy tale narrative discourse has revealed that 
aphasia reduces the proportion of narrative words, the elaboration of noun and verb phrases 
and complex syntax [9, 55, 56]. Whitworth [56] found that speakers with aphasia used a pre-
ponderance of semantically light verbs, such as ‘go’ and ‘make’, which lack semantically rich 
information. Cruice et al. [57] explored the language used by PWA in their responses to ques-
tions about their quality of life. Similar to the Cinderella discourses, in their quality of life 
discourses, PWA produced syntactically less complex sentences than healthy people. Turning 
to information content and information structure, there is some disagreement in the evidence 
base. There are a group of studies which suggest that PWA produces the same amount infor-
mation in the discourse as healthy speakers; however, there is a larger body of evidence indi-
cating that PWA produces less information that they and also that PWA link information less 
clearly to the overall topic (see the review by Pritchard et al. [58] for an evaluation of the quality 
of these studies). There is also evidence suggesting PWA produce varying amounts of infor-
mation and that they structure it differently in different discourse types (narrative, procedural, 
expository, etc.) [58].

In summary, both PWA and children with DLD tend to produce discourse that is shorter, with 
fewer complex sentences and less diverse vocabulary, that may contain less core information 
and which may include fewer overt markers of informational structure when compared with 
the discourse produced by neurologically healthy adults and typically developing children. 
These characteristics of communication impairment indicate that all three central components 
of discourse can be affected (language, information, information structure). However, these 
components will not always be affected in impaired speakers, and there is evidence to suggest 
that abilities in the three components are not always correlated.

2.5. Discourse assessment and therapy

Discourse is a popular way to elicit language for the assessment of communicative skills for 
a broad range of reasons. Oral discourse provides a rich source of data about language use in 
a comparatively natural context and allows researchers and clinicians to assess multiple lin-
guistic and discourse elements using relatively short language samples—elements that can be 
assessed in this way include how language is used, what information is included and how the 
information is structured. Discourses occur cross-culturally, both within conversation and in 
stand-alone contexts. We focus on monologic discourse because even though discourse and 
conversation are not entirely distinct entities, conversation is subject to additional processes 
(notably the input from the conversation partner). The assessment of discourse is recom-
mended in many best practice guidelines for both adults with aphasia and children with DLD, 
numerous assessment tools and methods exist, and many of these methods are transferrable 
across client groups. However, there is little information to guide the clinician about how to 
choose between them. In the next sections, we outline a core set of the most common methods 
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and indicate of the theoretical framework and/or evidence base underpinning them. It is impor-
tant to consider the theory and evidence base for assessment tools because the codes of practice 
governing speech and language pathology (therapy) worldwide state that clinicians should 
base intervention on the best available theory and research evidence.

2.5.1. Discourse assessment for children with DLD

2.5.1.1. Assessment approaches and informal assessment methods

The discourse abilities of children with DLD have been analysed in two different ways: (1) 
focusing on the information content and information structure in the discourse and (2) focus-
ing on the language content in the discourse. Approach (1) is sometimes referred to in the 
clinical literature as macrostructure analysis and approach (2) referred to as microstructure 
analysis. The two most widely used models of macrostructure are story grammar and high 
point analysis. Story grammars represent the speaker’s knowledge of the elements that consti-
tute a well-formed story [29]. These elements can be related to the early stage in the Sherratt’s 
model (referred to at the beginning of Section 2) in which the choice of a particular discourse 
type constrains the choice of information included, as well as the structuring of that informa-
tion. For example, if a speaker was choosing a narrative discourse, they would require some 
story grammar elements, while in procedural discourse, they would require different elements. 
Stein and Glenn’s story grammar [29] is the most widely cited source and is based on evidence 
from an empirical study of school-aged children. These authors suggest that well-structured 
narrative discourses should contain a setting and one or more episodes (linked sequentially, 
temporally or causally), and that each episode has the potential to include an initiating event, 
an internal response, a plan, an attempt, a consequence, and a reaction. Other story grammars 
also include information about characters, place and time; and character responses, including 
internal states (emotions and mental states). Story grammar approaches are popular clinically 
to judge the quality of a discourse and this approach underpins many published clinical tools 
(see Table 2). Although the story grammar approach does not provide detailed developmental 
information, Stein and Glenn reported that the percentage of story grammar elements in a 
discourse increases with child’s age (between US Kindergarten and third grade; UK pre-school 
and the beginning of key stage 2; between the ages of 5 and 9) and that the majority of the 
children of all ages used causal relations in their discourses, although older children use more. 
There are, however, no standardised norms for which elements of story grammar to expect at 
particular stages of development. High point analysis is broadly parallel to story grammar and 
is derived from Labov and Waletzky [28]. The elements used in high point analysis include 
information about setting and events but focus in particular on evaluation. Evaluation reflects 
these aspects of the discourse that the narrator highlights, including references to characters’ 
internal states, use of dialogue and stress and intonation, which signal the story’s climax or 
‘high point’ and reveal which events are salient or meaningful to the narrator.

In children’s discourse microstructure, the most commonly identified aspects of language in 
discourse assessment include vocabulary, grammar and cohesion—a term for the linguistic 
devices used to link sentences to one another, such as different noun phrases linked to each 
other or pronouns linked to noun phrases (e.g. the links between ‘the poor servant girl’, ‘the 
beautiful girl in the blue gown’, ‘Cinderella’, ‘she’ and the pronoun ‘her’ in the phrase ‘her 
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Assessment Type of discourse Scoring Norms Age range

Bus story [10] Narrative retell

From heard story 
with pictures

Macrostructure—
scores for (a) 
information (i.e.  
key content  
contained in the 
story)

Microstructure—
scores for (b) sentence 
length (c) complexity 
(i.e. subordinate and 
relative clauses)

Other—scores for (d) 
independence (level 
of cueing/prompt).

Yes 3–8 years

Squirrel Story [11] Narrative retell Macrostructure—
scores for (a) story 
structure and (b) 
story content  
(follows story 
grammar framework)

Microstructure—
scores for (c) 
vocabulary and (d) 
language level

Other—scores for 
(e) listening and 
attention

Guideline scores based 
on sample  
of 100 children

3–6 years

Peter and the Cat [13] Narrative retell Macrostructure—
scores for (a) story 
structure and (b) 
story content (follows 
story grammar 
framework)

Microstructure—
scores for (c) specific 
words/vocabulary 
(conjunctions, 
adjectives, adverbs) 
and specific 
phrases (adverbial 
prepositional phrases) 
(d) for reference 
chains

No 5–9 years

Expression, 
Reception and 
Recall of Narrative 
Instrument [14]

Narrative generation 
and recall

(i) from picture 
sequence and (ii) 
recalled after 30 min 
delay

Macrostructure—
scores for (a) story 
content

Microstructure—
scores for (b) mean 
length of utterance

Other—scores for (c) 
story comprehension 
probe questions 
(three literal and six 
requiring inference)

No 4 year-adult
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and indicate of the theoretical framework and/or evidence base underpinning them. It is impor-
tant to consider the theory and evidence base for assessment tools because the codes of practice 
governing speech and language pathology (therapy) worldwide state that clinicians should 
base intervention on the best available theory and research evidence.

2.5.1. Discourse assessment for children with DLD

2.5.1.1. Assessment approaches and informal assessment methods

The discourse abilities of children with DLD have been analysed in two different ways: (1) 
focusing on the information content and information structure in the discourse and (2) focus-
ing on the language content in the discourse. Approach (1) is sometimes referred to in the 
clinical literature as macrostructure analysis and approach (2) referred to as microstructure 
analysis. The two most widely used models of macrostructure are story grammar and high 
point analysis. Story grammars represent the speaker’s knowledge of the elements that consti-
tute a well-formed story [29]. These elements can be related to the early stage in the Sherratt’s 
model (referred to at the beginning of Section 2) in which the choice of a particular discourse 
type constrains the choice of information included, as well as the structuring of that informa-
tion. For example, if a speaker was choosing a narrative discourse, they would require some 
story grammar elements, while in procedural discourse, they would require different elements. 
Stein and Glenn’s story grammar [29] is the most widely cited source and is based on evidence 
from an empirical study of school-aged children. These authors suggest that well-structured 
narrative discourses should contain a setting and one or more episodes (linked sequentially, 
temporally or causally), and that each episode has the potential to include an initiating event, 
an internal response, a plan, an attempt, a consequence, and a reaction. Other story grammars 
also include information about characters, place and time; and character responses, including 
internal states (emotions and mental states). Story grammar approaches are popular clinically 
to judge the quality of a discourse and this approach underpins many published clinical tools 
(see Table 2). Although the story grammar approach does not provide detailed developmental 
information, Stein and Glenn reported that the percentage of story grammar elements in a 
discourse increases with child’s age (between US Kindergarten and third grade; UK pre-school 
and the beginning of key stage 2; between the ages of 5 and 9) and that the majority of the 
children of all ages used causal relations in their discourses, although older children use more. 
There are, however, no standardised norms for which elements of story grammar to expect at 
particular stages of development. High point analysis is broadly parallel to story grammar and 
is derived from Labov and Waletzky [28]. The elements used in high point analysis include 
information about setting and events but focus in particular on evaluation. Evaluation reflects 
these aspects of the discourse that the narrator highlights, including references to characters’ 
internal states, use of dialogue and stress and intonation, which signal the story’s climax or 
‘high point’ and reveal which events are salient or meaningful to the narrator.

In children’s discourse microstructure, the most commonly identified aspects of language in 
discourse assessment include vocabulary, grammar and cohesion—a term for the linguistic 
devices used to link sentences to one another, such as different noun phrases linked to each 
other or pronouns linked to noun phrases (e.g. the links between ‘the poor servant girl’, ‘the 
beautiful girl in the blue gown’, ‘Cinderella’, ‘she’ and the pronoun ‘her’ in the phrase ‘her 
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glass slipper’). The linking of pronouns back to a noun phrase is referred to in the literature 
as a reference chain. Microstructure is not a feature of either story grammar or high point 
analysis, and there is no integration between macrostructure and microstructure in these 
approaches. Clearly, both microstructural linguistic features and macrostructure are of key 
interest in a clinical evaluation because both are essential for creating a coherent, meaningful 
discourse. The existing models of discourse production support this contention that integra-
tion is key to coherent discourse production.

2.5.1.2. Clinical assessment tools

There are a number of widely used published clinical tools for assessing discourse, each 
with clear and structured scoring protocols relating to some or all of the macrostructural 

Assessment Type of discourse Scoring Norms Age range

Narrative subtest of 
the assessment of 
comprehension & 
expression—ACE 
[59]

Narrative retell, 
using eight picture 
cards. Immediate 
recall

Macrostructure—none
Microstructure—count 
of (a) the number 
of target words and 
phrases the child 
includes in the story 
retell; and (b) the 
number of syntactic 
forms and discourse 
features, such as 
tense, direct speech 
and questions, a child 
uses in the story retell

Y: Standard scores 
calculated from raw 
scores

6–11 years

the discourse analysis 
profile—DAP [60]

Macrostructure—(a) 
topic maintenance; (b) 
informativeness; (c) 
event sequencing (d) 
referencing.

Microstructure

(e) The correctness 
and range of 
conjunctions;

(f) Fluency 
(the manner 
of production, 
including phrase and 
word repetitions, 
abandoned 
utterances, lexical 
substitutions, pauses 
and fillers)

For (a)–(f), a 
subjective judgment 
of appropriate/
inappropriate must 
be made

Table 2. Summary of commonly used paediatric discourse assessments.
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and microstructural elements of discourse outlined above. In Table 2, we provide a detailed 
description of each. The most widely used tools in Table 2 assess only narrative discourse, 
and so clinical assessment of other types of discourse must be done using informal means.

2.5.2. Discourse therapy for children with DLD

In the paediatric field, there is a growing body of literature about interventions to both improve 
elements of discourse macrostructure and to facilitate the microstructural linguistic compo-
nents (i.e. words and sentences) used in discourse. Petersen [61] completed a systematic search 
for narrative discourse intervention for children with language impairment, reviewing nine 
studies published since 1980. We ran a search in 2017, expanding the criteria to all discourse 
types, not just narrative discourse. In both reviews, the search terms used were intended to 
capture studies in which discourse therapies were described. In other words, we were looking 
for studies describing interventions using discourse techniques rather than interventions which 
aimed to improve discourse but which used language techniques. While there are a large number 
of studies that work on language with the ultimate goal of improving discourse, there are fewer 
studies that work directly on discourse. Our own review identified seven studies, three of 
which overlapped with the Petersen review. Therefore, the coverage of the combined reviews 
includes 13 interventions. This means that there are only 13 studies published in the past 40 
years that outline intervention programmes aimed at improving the information content and 
structure of children’s discourse. This is despite the fact that discourse is the basis for the vast 
majority of everyday communication, such as talking about your day or sharing an opinion.

The combined review of the literature captured a broad range of therapy approaches includ-
ing both classroom-based intervention and individualized therapies. There was some over-
lap in the use of materials across the reviewed intervention studies, with the majority using 
single photos or pictures to elicit narratives and around half using a wordless picture book 
and/or role playing. Perhaps surprisingly, there was little overlap between the intervention 
protocols of the studies. Procedures included the modelling of narrative discourses to the 
child, for them to practise and re-tell [62, 63]. Other interventions required the child to gener-
ate their own narrative discourse, either spontaneously or from a stimulus such as a picture 
cue [62]. Another procedure involved asking the child ‘probe questions’, to elicit missing 
discourse information (missing story grammar components), such as asking ‘What hap-
pened then?’, ‘Why?’ and ‘How did that make her feel?’ [63]. And finally, there were inter-
ventions in which children were given key sentences to repeat and then use in a discourse 
[64]. These combined reviews also uncovered important evidence that narrative discourse 
intervention for children with DLD is effective. The vast majority of the reviewed studies 
resulted in positive discourse outcomes for the child [62–67]. In particular, the evidence sug-
gests that there are two key components to successful discourse intervention with this group 
of children: (1) interventions should involve encouraging a child to repeatedly retell targeted 
discourse and (2) interventions should emphasise discourse information content elements. 
The evidence base indicates that such an approach will facilitate improvement in both dis-
course macrostructure and some aspects of language because it will improve the child’s 
ability to use language for discourse purposes. These findings should encourage clinicians 
to treat narrative discourse as a functional language target as well as a format through which 
language can be remediated.
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glass slipper’). The linking of pronouns back to a noun phrase is referred to in the literature 
as a reference chain. Microstructure is not a feature of either story grammar or high point 
analysis, and there is no integration between macrostructure and microstructure in these 
approaches. Clearly, both microstructural linguistic features and macrostructure are of key 
interest in a clinical evaluation because both are essential for creating a coherent, meaningful 
discourse. The existing models of discourse production support this contention that integra-
tion is key to coherent discourse production.

2.5.1.2. Clinical assessment tools

There are a number of widely used published clinical tools for assessing discourse, each 
with clear and structured scoring protocols relating to some or all of the macrostructural 

Assessment Type of discourse Scoring Norms Age range

Narrative subtest of 
the assessment of 
comprehension & 
expression—ACE 
[59]

Narrative retell, 
using eight picture 
cards. Immediate 
recall

Macrostructure—none
Microstructure—count 
of (a) the number 
of target words and 
phrases the child 
includes in the story 
retell; and (b) the 
number of syntactic 
forms and discourse 
features, such as 
tense, direct speech 
and questions, a child 
uses in the story retell

Y: Standard scores 
calculated from raw 
scores

6–11 years

the discourse analysis 
profile—DAP [60]

Macrostructure—(a) 
topic maintenance; (b) 
informativeness; (c) 
event sequencing (d) 
referencing.

Microstructure

(e) The correctness 
and range of 
conjunctions;

(f) Fluency 
(the manner 
of production, 
including phrase and 
word repetitions, 
abandoned 
utterances, lexical 
substitutions, pauses 
and fillers)

For (a)–(f), a 
subjective judgment 
of appropriate/
inappropriate must 
be made

Table 2. Summary of commonly used paediatric discourse assessments.
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and microstructural elements of discourse outlined above. In Table 2, we provide a detailed 
description of each. The most widely used tools in Table 2 assess only narrative discourse, 
and so clinical assessment of other types of discourse must be done using informal means.

2.5.2. Discourse therapy for children with DLD

In the paediatric field, there is a growing body of literature about interventions to both improve 
elements of discourse macrostructure and to facilitate the microstructural linguistic compo-
nents (i.e. words and sentences) used in discourse. Petersen [61] completed a systematic search 
for narrative discourse intervention for children with language impairment, reviewing nine 
studies published since 1980. We ran a search in 2017, expanding the criteria to all discourse 
types, not just narrative discourse. In both reviews, the search terms used were intended to 
capture studies in which discourse therapies were described. In other words, we were looking 
for studies describing interventions using discourse techniques rather than interventions which 
aimed to improve discourse but which used language techniques. While there are a large number 
of studies that work on language with the ultimate goal of improving discourse, there are fewer 
studies that work directly on discourse. Our own review identified seven studies, three of 
which overlapped with the Petersen review. Therefore, the coverage of the combined reviews 
includes 13 interventions. This means that there are only 13 studies published in the past 40 
years that outline intervention programmes aimed at improving the information content and 
structure of children’s discourse. This is despite the fact that discourse is the basis for the vast 
majority of everyday communication, such as talking about your day or sharing an opinion.

The combined review of the literature captured a broad range of therapy approaches includ-
ing both classroom-based intervention and individualized therapies. There was some over-
lap in the use of materials across the reviewed intervention studies, with the majority using 
single photos or pictures to elicit narratives and around half using a wordless picture book 
and/or role playing. Perhaps surprisingly, there was little overlap between the intervention 
protocols of the studies. Procedures included the modelling of narrative discourses to the 
child, for them to practise and re-tell [62, 63]. Other interventions required the child to gener-
ate their own narrative discourse, either spontaneously or from a stimulus such as a picture 
cue [62]. Another procedure involved asking the child ‘probe questions’, to elicit missing 
discourse information (missing story grammar components), such as asking ‘What hap-
pened then?’, ‘Why?’ and ‘How did that make her feel?’ [63]. And finally, there were inter-
ventions in which children were given key sentences to repeat and then use in a discourse 
[64]. These combined reviews also uncovered important evidence that narrative discourse 
intervention for children with DLD is effective. The vast majority of the reviewed studies 
resulted in positive discourse outcomes for the child [62–67]. In particular, the evidence sug-
gests that there are two key components to successful discourse intervention with this group 
of children: (1) interventions should involve encouraging a child to repeatedly retell targeted 
discourse and (2) interventions should emphasise discourse information content elements. 
The evidence base indicates that such an approach will facilitate improvement in both dis-
course macrostructure and some aspects of language because it will improve the child’s 
ability to use language for discourse purposes. These findings should encourage clinicians 
to treat narrative discourse as a functional language target as well as a format through which 
language can be remediated.
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2.5.3. Discourse assessment for adults with aphasia

A large field of literature explores the discourse of adults with aphasia (see review by Linnik 
et al. [18]), with speakers experiencing challenges at single word and sentence levels as well 
as with cohesion, coherence and general discourse organisation. Difficulties with informa-
tion content and organisation may be related to difficulties with language [68]. For example, 
a speaker with anomic aphasia may be unable to find the specific words required for the 
discourse and so may leave information gaps. A number of different clinical aphasia batter-
ies each includes a discourse component, which is commonly a task requiring a speaker to 
describe a black and white line drawing: the Western Aphasia Battery [16], for example, has 
a scene depicting people having a picnic, some children and a house beside water. Where 
an overall aphasia profile is available from such assessment batteries, performance on the 
discourse task is often a substantial component of this overall score. The weight given to 
discourse in the batteries underlines the fact that discourse production is likely to be a core 
difficulty for speakers with aphasia. In the aphasia batteries, picture description tasks are 
generally scored in terms of the language a speaker uses, and the information they are able 
to communicate. To take the Western Aphasia Battery as an example, for the ‘spontaneous 
speech’ task, a 1–10 scale is used for rating a speakers’ fluency, grammatical competence 
and paraphasias, and a 1–10 scale is used for information content (yielding a maximum 
‘spontaneous speech’ score of 20). The aphasia test batteries provide a useful starting point 
for describing discourse in speakers with aphasia and for identifying a difficulty with infor-
mation content or language. However, further assessment or analysis will be required to 
pinpoint the source of a speaker’s difficulty or to measure change as a result of therapy. The 
research literature offers an extensive catalogue of methods for assessing discourse, includ-
ing discourse-language measures (e.g. assessments of syntactic complexity and counts of 
narrative words) [69] and discourse-information measures (e.g. story grammar and ratings 
of coherence) [58]. Although the psychometric properties of discourse measures are still 
under investigation [58], it is likely that such measures will provide a finer grained evalua-
tion of discourse impairment than will aphasia batteries. Discourse elicitation methods for 
PWA in the research literature include picture descriptions, narrative discourse retelling 
(from memory or wordless picture books), personal narratives (e.g. the story of when they 
had their stroke), procedural discourses (e.g. how to change a light bulb) and expository 
discourse (e.g. the reasons for political affiliation). These elicitation methods are likely to 
produce discourses that are structured differently, for example a descriptive discourse may 
contain more listing than a fictional narrative. Therefore, it is important to reflect on how 
we expect different discourse types to appear, before selecting an elicitation method for 
assessment. For example, if we hypothesise that a client has difficulty with cohesion, we 
should select a discourse that is likely to use cohesion, such as a narrative discourse with 
multiple characters, in order to test this hypothesis. Due to the number of aspects of dis-
course which can be measured, a hypothesis-testing approach is likely to be appropriate for 
clinical use. There are 58 methods for measuring the information content and information 
structure in the discourse of speakers with aphasia [58] and 565 methods for measuring 
language used in discourse by speakers with aphasia [69]. The sheer number of different 
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methods for measuring how language, information and information structure is measured 
increases the importance of using clinical judgement.

2.5.4. Discourse therapy for adults with aphasia

In the field of aphasia, as in the paediatric literature, there is a much larger evidence base about 
discourse assessment methods than about discourse intervention approaches. We reviewed the 
literature and identified studies that described both discourse treatment and discourse-based 
outcomes of interventions (as opposed to those studies in which a language intervention is 
evaluated with a discourse-based outcome, of which there are many more). The studies on dis-
course intervention that we found comprised three distinct approaches to the improvement of 
discourse (in some studies, more than one approach is used). One approach targets word and 
sentence production (simple and complex clauses) within discourse [56, 70–74]; another involves 
massed practice of whole discourses, using AphasiaScripts [75–77] and a third focuses on sup-
porting participants to improve their discourse macrostructure using story grammar [56, 64, 68, 
78]. Overall, the findings from these studies were positive, with clients’ improving in language 
use, the amount and quality of information conveyed, and how the information was structured, 
although it was not the case that all three elements improved in every case. Specifically, interven-
tion improved those areas which were focused upon in intervention. This suggests that to make 
an impact on discourse, specific targeting of challenging features is likely to be appropriate.

2.6. Summary and conclusions

This chapter has outlined how speakers construct discourse in everyday situations in terms of 
the language used; the information included; and the way the information is structured. Current 
methods for discourse analysis were outlined and key developments in narrative discourse pro-
duction therapy were reviewed. Currently, there is sufficient evidence to be sure that certain 
elements are crucial to consider in the assessment and treatment of discourse. First, it is likely 
that discourse type affects the skills that speakers are able to demonstrate. Second, macro and 
microstructure are likely to differ, and assessment and therapy should target both. Third, clini-
cal judgement should be used to select from the myriad of published assessments in the field. 
Finally, emerging multi-level therapies are proving to be successful and are likely to be the best 
approach to addressing difficulties with discourse. There is some consensus beginning to arise 
from the evidence base on essential targets for intervention and effective methods for improving 
discourse, and overall discourse is a promising area for speech-language pathology and therapy.
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A large field of literature explores the discourse of adults with aphasia (see review by Linnik 
et al. [18]), with speakers experiencing challenges at single word and sentence levels as well 
as with cohesion, coherence and general discourse organisation. Difficulties with informa-
tion content and organisation may be related to difficulties with language [68]. For example, 
a speaker with anomic aphasia may be unable to find the specific words required for the 
discourse and so may leave information gaps. A number of different clinical aphasia batter-
ies each includes a discourse component, which is commonly a task requiring a speaker to 
describe a black and white line drawing: the Western Aphasia Battery [16], for example, has 
a scene depicting people having a picnic, some children and a house beside water. Where 
an overall aphasia profile is available from such assessment batteries, performance on the 
discourse task is often a substantial component of this overall score. The weight given to 
discourse in the batteries underlines the fact that discourse production is likely to be a core 
difficulty for speakers with aphasia. In the aphasia batteries, picture description tasks are 
generally scored in terms of the language a speaker uses, and the information they are able 
to communicate. To take the Western Aphasia Battery as an example, for the ‘spontaneous 
speech’ task, a 1–10 scale is used for rating a speakers’ fluency, grammatical competence 
and paraphasias, and a 1–10 scale is used for information content (yielding a maximum 
‘spontaneous speech’ score of 20). The aphasia test batteries provide a useful starting point 
for describing discourse in speakers with aphasia and for identifying a difficulty with infor-
mation content or language. However, further assessment or analysis will be required to 
pinpoint the source of a speaker’s difficulty or to measure change as a result of therapy. The 
research literature offers an extensive catalogue of methods for assessing discourse, includ-
ing discourse-language measures (e.g. assessments of syntactic complexity and counts of 
narrative words) [69] and discourse-information measures (e.g. story grammar and ratings 
of coherence) [58]. Although the psychometric properties of discourse measures are still 
under investigation [58], it is likely that such measures will provide a finer grained evalua-
tion of discourse impairment than will aphasia batteries. Discourse elicitation methods for 
PWA in the research literature include picture descriptions, narrative discourse retelling 
(from memory or wordless picture books), personal narratives (e.g. the story of when they 
had their stroke), procedural discourses (e.g. how to change a light bulb) and expository 
discourse (e.g. the reasons for political affiliation). These elicitation methods are likely to 
produce discourses that are structured differently, for example a descriptive discourse may 
contain more listing than a fictional narrative. Therefore, it is important to reflect on how 
we expect different discourse types to appear, before selecting an elicitation method for 
assessment. For example, if we hypothesise that a client has difficulty with cohesion, we 
should select a discourse that is likely to use cohesion, such as a narrative discourse with 
multiple characters, in order to test this hypothesis. Due to the number of aspects of dis-
course which can be measured, a hypothesis-testing approach is likely to be appropriate for 
clinical use. There are 58 methods for measuring the information content and information 
structure in the discourse of speakers with aphasia [58] and 565 methods for measuring 
language used in discourse by speakers with aphasia [69]. The sheer number of different 
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methods for measuring how language, information and information structure is measured 
increases the importance of using clinical judgement.

2.5.4. Discourse therapy for adults with aphasia

In the field of aphasia, as in the paediatric literature, there is a much larger evidence base about 
discourse assessment methods than about discourse intervention approaches. We reviewed the 
literature and identified studies that described both discourse treatment and discourse-based 
outcomes of interventions (as opposed to those studies in which a language intervention is 
evaluated with a discourse-based outcome, of which there are many more). The studies on dis-
course intervention that we found comprised three distinct approaches to the improvement of 
discourse (in some studies, more than one approach is used). One approach targets word and 
sentence production (simple and complex clauses) within discourse [56, 70–74]; another involves 
massed practice of whole discourses, using AphasiaScripts [75–77] and a third focuses on sup-
porting participants to improve their discourse macrostructure using story grammar [56, 64, 68, 
78]. Overall, the findings from these studies were positive, with clients’ improving in language 
use, the amount and quality of information conveyed, and how the information was structured, 
although it was not the case that all three elements improved in every case. Specifically, interven-
tion improved those areas which were focused upon in intervention. This suggests that to make 
an impact on discourse, specific targeting of challenging features is likely to be appropriate.

2.6. Summary and conclusions

This chapter has outlined how speakers construct discourse in everyday situations in terms of 
the language used; the information included; and the way the information is structured. Current 
methods for discourse analysis were outlined and key developments in narrative discourse pro-
duction therapy were reviewed. Currently, there is sufficient evidence to be sure that certain 
elements are crucial to consider in the assessment and treatment of discourse. First, it is likely 
that discourse type affects the skills that speakers are able to demonstrate. Second, macro and 
microstructure are likely to differ, and assessment and therapy should target both. Third, clini-
cal judgement should be used to select from the myriad of published assessments in the field. 
Finally, emerging multi-level therapies are proving to be successful and are likely to be the best 
approach to addressing difficulties with discourse. There is some consensus beginning to arise 
from the evidence base on essential targets for intervention and effective methods for improving 
discourse, and overall discourse is a promising area for speech-language pathology and therapy.
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Formulaic Language: The Building Block of Aphasic
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Abstract

Aphasia is a condition that may appear when parts of the brain (Broca’s or Wernicke’s 
area) responsible for language production and processing are damaged. In most cases, 
patients have the left side of their brain affected. Thus, formulaic language remains 
intact in most cases. During speech therapy, this can be a solid base to build on. 
Formulaic language consists of formulas that are fixed phrases, stereotypes that behave 
as a single-unit lexical item. They have a significant role in language acquisition and 
fluent discourse production. These ready-made parts of speech are stored in the long-
term memory. Studies suggest that the processing of formulaic language engages right 
hemisphere areas of the brain. Due to their language impairment, people with aphasia 
often have a lower quality of life, consequently social and professional integration for 
them being problematic. The investigation of preserved patterns, such as formulaic lan-
guage and impairments related to different aspects of discourse, may provide insights 
both for clinical practice and for cognitive science, therefore, facilitating a more efficient 
approach to treatment.

Conclusion: This comprehensive review assesses what we know so far about the use of 
formulaic language in aphasic speech to get a more complex view on how to benefit from 
this knowledge during evaluation and speech therapy to facilitate recovery. These find-
ings may also have implications for future research.

Keywords: aphasia, formulaic language, recovery, left and right brain hemisphere damage, 
speech therapy
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1. Introduction

Referred to as automatic speech in the past, formulaic language incorporates fixed verbal utter-
ances that are often metaphorically presented. Formulaic utterances on average can make up 
one-third to one-half of discourse production. As they represent an important part of everyday 
communication, it is necessary for the speech-language pathologist to focus on the scope of for-
mulaic language in human communication [1, 2]. Portrayed in the forms of idioms, proverbs, 
expletives, collocations and so on, formulaic language is part and parcel of everyday speech [3]. 
These verbal forms of formulaic language are relevant in the acquisition of languages as well as 
the development of speech fluency. Owing to their importance regarding speech, these utter-
ances are registered in one’s long-term memory (LTM). For this reason, researchers have estab-
lished a relationship between formulaic language and brain disorders and impaired speech [4].

Formulaic language describes a well-defined set of words, closely knitted in a lexical pattern 
to facilitate communication. Formulaic language plays an instrumental role in the acquisition, 
production and the overall use of language. Sources term the language as a prefabricated set 
of words and phrases found in the long-term memory of the brain to enable communication 
regardless of language disorders and similar linguistic problems. Language is majorly deployed 
by people with language and memory impairment, including dementia patients, older persons 
and individuals with psychoneurological disorders [1, 5]. It is important to note that what makes 
formulaic language a special focus for this study is that it represents an alternative communica-
tion model and therefore instrumental in enhancing the quality of life for persons excluded from 
the rules-based structure of communication used by other people of the society. Aphasia, on the 
other hand, is a linguistic problem that occurs when the Broca and the Wernicke areas of the 
brain are damaged. Aphasia patients have the left section of the brain damaged, but the effect 
does not tickle to the more delicate areas, particularly the section responsible for the storage of 
the long-term memory. This study offers a review of the existing body of research, particularly 
secondary literature, to identify the capacity of the formulaic language and its application in 
discourse formulation and application in clinical practices and cognitive science [3, 6].

2. Overview of aphasia in the context of formulaic language

Aphasia is a communicative complication and disorder that is experienced by individuals 
whose half left of the brain is affected in most cases. Since the half left side retains the lan-
guage, it is inevitable for individuals to experience speech and language issues [7]. When the 
damage extends to one’s right side of the brain, the damage is emphasised and surpasses the 
basic speech and language complications. It not only causes speech difficulties but also inter-
feres with their reading, listening and writing skills. Since their intelligence is not affected, 
aphasia also causes problems of swallowing and motor speech complications (apraxia), 
among others. Insofar as formulaic expressions are incorporated into daily speech, they are 
more prominent in aphasic speech because of their role in language impairment. Linguists 
reckon that formulaic language is stored in the right side of the brain, and in most of the cases, 
a part of it can be retrieved immediately as the patient restarts producing verbal output again, 
which acts as a feasible channel in speech recovery [1].
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Formulaic language was observed and mentioned by clinicians as a characteristic of aphasic 
speech long before linguists started researching it. Studying the language output of aphasic 
speakers can reveal the nature of formulaic utterances more than studying the output of normal 
speakers. Inasmuch, it is assumed that formulaic expressions, as they behave like single-unit 
lexical items, are stored and retrieved from the long-term memory engaging the right hemi-
sphere areas of the brain. Hence, it is essential to understand their function in the different 
types of aphasia [5].

A survey conducted in a larger group of people with aphasia revealed that formulaic lan-
guage is more frequently used in Broca’s (non-fluent) aphasia than in Wernicke’s aphasia [5].

To delve further into the concept of aphasia, we will discuss Broca’s aphasia (expressive) and 
global aphasia. Expressive aphasia (non-fluent aphasia) was described by Paul Broca during 
the nineteenth century. Broca’s patient exhibited symptoms such as strenuous speech, lack 
of comprehension, affected morphology and unstable prosody, among others. It is a disor-
der that affects the production of words, phrases and speech delivery, as a whole. There are 
similarities while exploring global aphasia because it also deals with both written and spoken 
language apropos of speech deficiencies. The inclusion of repetitive and insensible structures, 
limited formulaic utterances and neologism is an independent characteristic in the exploration 
of aphasic speech [2]. Amidst their indistinguishable nature, it is important to survey the dis-
parities between global aphasia and Broca’s aphasia. They both struggle with comprehension 
difficulties but the former, in comparison to the latter, is well versed with these skills of com-
prehension [6]. Deficiency of formulaic utterances in Broca’s aphasic speech interferes with 
the ability to achieve proper and substantial communication. Seeing as repetitive utterances 
were more prevalent in Broca’s aphasia, linguists and researchers have proved their recent 
existence in global aphasia. The relationship between lyrics and formulaic language is evident 
while probing the scope of aphasic speech. The former, despite their ordinary musical exhibi-
tion, can also be spoken in a rhythmical manner. These lyrics are often stored and secured 
in the brain’s long-term memory [6]. For this reason, studies have affirmed the hypothesis 
apropos of fluent singing and aphasic patients. When there is an in-depth examination, indi-
viduals conclude that the existence of long-term memory is, in fact, the determinant of speech 
acquisition. There should be a distinction between these lyrical forms and long-term memory 
in rectifying aphasic speech [8].

3. Role of formulaic language in aphasic speech formulation

Another study discusses the role of formulaic language not only to persons facing linguistic 
problems but also to people who may encounter settings where the language is needed. The 
first role is the ability to retrieve significant expressive chunks from the long-term memory 
and consequently slot the phrases, ideas and expressions. Through the constant retrieval of 
linguistic items and components, the speaker is in a position to build a coherent structure of 
communication and hence facilitate the conveyance of information and language between 
speakers. Corpus linguistics observes that formulaic language has a certain complexity, 
which makes it limited than the conventional form of communication [3].
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were more prevalent in Broca’s aphasia, linguists and researchers have proved their recent 
existence in global aphasia. The relationship between lyrics and formulaic language is evident 
while probing the scope of aphasic speech. The former, despite their ordinary musical exhibi-
tion, can also be spoken in a rhythmical manner. These lyrics are often stored and secured 
in the brain’s long-term memory [6]. For this reason, studies have affirmed the hypothesis 
apropos of fluent singing and aphasic patients. When there is an in-depth examination, indi-
viduals conclude that the existence of long-term memory is, in fact, the determinant of speech 
acquisition. There should be a distinction between these lyrical forms and long-term memory 
in rectifying aphasic speech [8].

3. Role of formulaic language in aphasic speech formulation

Another study discusses the role of formulaic language not only to persons facing linguistic 
problems but also to people who may encounter settings where the language is needed. The 
first role is the ability to retrieve significant expressive chunks from the long-term memory 
and consequently slot the phrases, ideas and expressions. Through the constant retrieval of 
linguistic items and components, the speaker is in a position to build a coherent structure of 
communication and hence facilitate the conveyance of information and language between 
speakers. Corpus linguistics observes that formulaic language has a certain complexity, 
which makes it limited than the conventional form of communication [3].
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Another role of formulaic is the ability to smoothen understanding as a result of reduced 
cognitive burden [1]. Scholarly literature establishes that closely knit lexical items and the 
use of familiar and culturally embedded phrases ease understanding. For persons experi-
encing the aphasic condition, formulaic language minimises the complexity of the conveyed 
message, and it is not a surprise that conventional forms of language like apologies, making 
excuses, requests and greetings rely fundamentally on formulaic expressions [9]. Scholars 
like Wood agree that ‘there is a strong facilitative role of formulaic units in language fluency 
which enables aphasic patients to run communication amid the constraints of attention and 
time found in real-life communication’ [10].

4. The acquisition of formulaic language to build aphasic speech

Scholarly sources discuss the acquisition of formulaic language and the ability to apply it as an 
aphasic-oriented language. A major premise of the formulaic expression is to draw knowledge 
from long-term memory and in the process achieve a streamlined communication model. Sources 
note that aphasic patients struggle with communication challenges, which affect their social and 
professional lives due to lack of formal and informal integration with the society [4]. Acquisition 
of key formulaic expressions is tantamount in building constructive relationships and in the pro-
cess enhancing the quality of life through aphasic speech. The primary ways of building a block 
of formulaic language are through interactional goals and inclination to social domain [11].

The literature further establishes that in L2 learners, formulaic expressions relied mainly on 
the ability to be communicative although in a limited way. The capacity to apply a set of 
lexical terms enables L2 speakers to integrate into peer groups as a result leading to a higher 
language input. Researchers conducted a study in a group of Mexican students targeting the 
evaluation of discourse expressions. In relation to the acquisition of formulaic language, they 
established the following:

• Giving an expression that you speak a certain language with a well-chosen set of words.

• Identify expressions familiar with you and begin communicating.

• Looking for repetitive and recurring phases of speech you are familiar.

Similarly, the strategies mentioned above, although primarily applicable to L2 learners, may 
be employed in building a solid block of aphasic speech. Formulaic expressions used by 
native adults can appear during the language acquisition and production of young children 
and L2 learners. These expressions may be native-like or idiosyncratic. In the case of people 
with aphasia, we can experience the same phenomenon [9, 12].

The acquisition of well-known phrases can further be established by paying attention to 
facial expressions, body movement and non-verbal cues [13]. This means building an aphasic 
speech formed primarily from formulaic expressions and culturally accepted linguistic items 
requires the observation of speakers [14]. For older patients, it is important to use formulaic 
sequences in the facilitation of language formation and application.
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The level of social integration by the use of formulaic expressions is identified to rely on 
the need to be communicative, and hence proper acquisition demands an equal need to be 
expressive. Above implies that building a functional and applicable block of aphasic speech 
different from the natural language but compatible with both the speaker and the hearer 
demand a high level of integration. Persons facing aphasic conditions or linguistic challenges 
may enhance acquisition by interacting and engaging with members of the society. Building 
constructive relationships that address communication gaps, appreciate idioms and sup-
port non-verbal expressions is paramount in aphasic speech formulation [7]. To rectify these 
speech difficulties brought about by aphasia, reiterate the necessity of speech management 
techniques. It supports the grasping of formulaic utterances so as to eradicate any deficiencies 
of speech. Their research informs individuals about the role of formulaic speech in improving 
one’s speech production and delivery [15].

5. Mastery of formulaic expression and aphasic speech

The mastery of formulaic expressions is further examined by scholarly literature to establish 
the link between comprehensive input and overall acquisition. Scheffler is the one author who 
implies that the acquisition of an aphasic speech borrowed from formulaic expressions cannot 
be developed purely from a class set up. The learning environment fails to encompass a broad 
range of elements, which form the formulaic language like positions in utterances, meanings, 
grammatical patterns and collocates. Another scholarly observation is that conscious notic-
ing is central in the acquisition and application of formulaic language. Significant learning 
comes from consciously tracking, identifying and applying the concepts, ideas and patterns 
of thought [11].

The development of a block of language to meet aphasic needs relies solely on conscious lis-
tening and comprehensible input by the hearer. Poor performance in the utilisation of a broad 
range of formulas comes as a result of poor understanding of language forms, which con-
sequently affects the correct interpretation and application. The above means that viewing 
formulaic language from the context of language comprehension is significant in the overall 
acquisition. Further, there are links that a good knowledge of a language, grammar and simi-
lar formulations is crucial in advancing the understanding of facial cues, ideas and general 
patterns of thoughts to meet aphasic speech [3].

6. Underlying characteristics of formulaic language

Literature gives a critical overview of formulaic language noting that it is a system of pre-
fabricated unit languages and phrases creatively knit together. The linguistic units making 
up the formulaic structure can holistically be retrieved by the person talking or speaker and 
understood by the hearer. A major feature of this particular language is the arbitrary nature, 
which means there is no particular expression preferable among other systematic expres-
sions to fulfil a specific communication function [16]. The language borrows from commonly 
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requires the observation of speakers [14]. For older patients, it is important to use formulaic 
sequences in the facilitation of language formation and application.
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implies that the acquisition of an aphasic speech borrowed from formulaic expressions cannot 
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range of formulas comes as a result of poor understanding of language forms, which con-
sequently affects the correct interpretation and application. The above means that viewing 
formulaic language from the context of language comprehension is significant in the overall 
acquisition. Further, there are links that a good knowledge of a language, grammar and simi-
lar formulations is crucial in advancing the understanding of facial cues, ideas and general 
patterns of thoughts to meet aphasic speech [3].

6. Underlying characteristics of formulaic language

Literature gives a critical overview of formulaic language noting that it is a system of pre-
fabricated unit languages and phrases creatively knit together. The linguistic units making 
up the formulaic structure can holistically be retrieved by the person talking or speaker and 
understood by the hearer. A major feature of this particular language is the arbitrary nature, 
which means there is no particular expression preferable among other systematic expres-
sions to fulfil a specific communication function [16]. The language borrows from commonly 
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understandable and expressive idioms, phrases and proverbs to fulfil a range of communica-
tion objectives. These various conceptual links and items encompassed in the formulaic lan-
guage include ideas, lexical items, notions and expressions that contribute to the formation of 
a purely independent form of language. Hence, formulaic language, unlike the normal struc-
ture of natural language (also called novel communication), is seen as a set of units, expres-
sions and idioms holistically retrieved by the speaker and understandable to the hearer [10].

Another literature identifies the defining features of the formulaic language and what makes 
the expression different from novel communication. The features include stereotyped form, 
used in specific conditions, known status and conventional meaning [3]. First and foremost, 
formulaic expressions are stereotyped as they are an abstract creation and formulation by 
a community of persons with similar challenges. For example, in nursing homes or care 
centres, formulaic language is formed through a combination of commonly known and 
well-acceptable cultural norms. Other than being a stereotype language, formulaic expres-
sions apply to specific conditions in the attainment of defined communicative purposes. 
Moreover, formulaic language features a known status in that it is easily identifiable and 
well known. Still in the ‘widely known’ aspect, what facilitates the familiarisation of aphasic 
speech (borrowed from the formula) is the fact that the brain is conditioned to store informa-
tion in the long-term memory. This means that brain damage affects the lower faculties but 
still allow the brain to preserve a significant content for information conveyance. Finally, 
conventional meaning refers to the general way of life in a typical society meaning that 
formulaic expressions allude to ideas, practices and activities understandable by many [10].

Research on the pragmatics of formulaic language shows that unlike novel sentences that are 
independent of context formulaic expressions are sensitive to social conditions like discourse 
styles, formality index, social register and the structure of communication [4]. The idea that 
further makes formulaic utterances special is the narrowed outlook on topic, speaker and 
the overall purpose of communication. For example, novel ideas like ‘The cats rest on the 
sofa’ and ‘Travelling across Europe costs time and money’ [9] are not closely tied to contex-
tual particulars. Also, a greeting like ‘Good Morning’ is said at a specific time before noon. 
Formulaic expressions are, therefore, more narrowed with a specified application that suits 
social conditions. Given the growing research on formulaic language in tailoring clinical solu-
tions for aphasic victims, the social dimension of formulaic expressions is a key feature. This 
review agrees with scientific literature that building an input-and-output cycle to support 
communication throughout the continuum of life will demand a good understanding of the 
defining features. More clearly, building an inclusive framework of policies for the applica-
tion of formulaic treatment for aphasic patients demands a good knowledge of the thematic 
underlying of formulaic articulations [17].

It is important to note that a major significance of formulas is to expand the speaker’s 
choice of words when the brain is under pressure. The human memory has an impact 
on performance (using language in speech) as it controls the major faculties including 
information processing and retrieval. Hence, as much as formulas play a critical role in 
communication, the memory cannot be ignored as it sends impulses and signals to ease 
interactions [4].
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7. Dual model of processing language: towards a formulaic 
communication

Another literature evaluates the dual process model for processing language. Novel and for-
mulaic expressions, although they occur in different principles, manage to standout during 
spontaneous communications. More clearly, these two are disconnected at the cerebral. Each 
of the two can be selectively impaired and preserved from mental conditions like aphasia, 
schizophrenia, Parkinson’s disease and dementia. Research continues to point out neurological 
results on the existence of a dual mode of operation: novel and formulaic forms [3]. During 
mental stress and severe accidents, one assumes over the other—meaning that mental impair-
ment does not purely render the victim speechless.

The dual process model of processing language supports communication regardless of the 
nature of the damage and hence allowing for the continuity of social life for victims. Further 
studies where underlying neurological conditions are known suggest that formulaic expres-
sions are formed at a hemisphere-subcortical section that regulates the design of formulaic 
expressions. Another study postulates that the knowledge of formulas  is disconnected, mean-
ing that there is a gap between natural knowledge and the context of formulaic expressions. 
For L2 aphasic victims, one may possess a higher knowledge but remain unable to make an 
accurate interpretation of formulaic expressions [3].

8. The settings for the establishment of formulaic language and  
aphasic speech

Studies dealing with the teaching of formulaic language suggest that existing literature and 
academic works have not developed a recognisable formulaic discourse. There are gaps in 
knowledge between what is needed to build a functional and effective aphasic speech and 
what is offered in teaching formulaic language through clinical and psychosocial interven-
tions. One word phrases and comprehensible formulas provide a basis for aphasic speech—
meaning those facing mental pressures can tap into a single pool of formulaic expressions. 
Research on formulaic language holds the promise of casting light into a broad range of 
knowledge on the underlying principles of the discourse. Disparate modes of language are 
further instrumental in the creation of a solid framework for the aphasic speech [15].

The social setting, the surrounding and the immediate neighbourhood are equally instru-
mental in nurturing formulaic discourses. Sources establish that patients remaining in a stag-
nant position for a relatively longer time usually learn by means of observation. While there 
is evidence that constant learning occurs by observing the surrounding, drawing from the 
social learning theory, it is important to note that aphasic speech can be attained by mere 
interaction [10]. This review, therefore, agrees that formulaic expressions are a product of 
social settings and a replica of real-life events that illicit communication and conveyances 
throughout. Previous knowledge before mental attacks like aphasia is equally instrumen-
tal in the production of speech. This knowledge refers to the general understanding of life 
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understandable and expressive idioms, phrases and proverbs to fulfil a range of communica-
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Another literature identifies the defining features of the formulaic language and what makes 
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speech (borrowed from the formula) is the fact that the brain is conditioned to store informa-
tion in the long-term memory. This means that brain damage affects the lower faculties but 
still allow the brain to preserve a significant content for information conveyance. Finally, 
conventional meaning refers to the general way of life in a typical society meaning that 
formulaic expressions allude to ideas, practices and activities understandable by many [10].

Research on the pragmatics of formulaic language shows that unlike novel sentences that are 
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styles, formality index, social register and the structure of communication [4]. The idea that 
further makes formulaic utterances special is the narrowed outlook on topic, speaker and 
the overall purpose of communication. For example, novel ideas like ‘The cats rest on the 
sofa’ and ‘Travelling across Europe costs time and money’ [9] are not closely tied to contex-
tual particulars. Also, a greeting like ‘Good Morning’ is said at a specific time before noon. 
Formulaic expressions are, therefore, more narrowed with a specified application that suits 
social conditions. Given the growing research on formulaic language in tailoring clinical solu-
tions for aphasic victims, the social dimension of formulaic expressions is a key feature. This 
review agrees with scientific literature that building an input-and-output cycle to support 
communication throughout the continuum of life will demand a good understanding of the 
defining features. More clearly, building an inclusive framework of policies for the applica-
tion of formulaic treatment for aphasic patients demands a good knowledge of the thematic 
underlying of formulaic articulations [17].

It is important to note that a major significance of formulas is to expand the speaker’s 
choice of words when the brain is under pressure. The human memory has an impact 
on performance (using language in speech) as it controls the major faculties including 
information processing and retrieval. Hence, as much as formulas play a critical role in 
communication, the memory cannot be ignored as it sends impulses and signals to ease 
interactions [4].
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knowledge between what is needed to build a functional and effective aphasic speech and 
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Research on formulaic language holds the promise of casting light into a broad range of 
knowledge on the underlying principles of the discourse. Disparate modes of language are 
further instrumental in the creation of a solid framework for the aphasic speech [15].
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mental in nurturing formulaic discourses. Sources establish that patients remaining in a stag-
nant position for a relatively longer time usually learn by means of observation. While there 
is evidence that constant learning occurs by observing the surrounding, drawing from the 
social learning theory, it is important to note that aphasic speech can be attained by mere 
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social settings and a replica of real-life events that illicit communication and conveyances 
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through lived experiences by the patient, knowledge that offers the person awareness of the 
social surroundings, acceptable cues and the ability to interpret subtle cues to understand 
and to communicate. Personal understanding is a key requisite in building a foundation for 
formulaic expressions. Indeed, combined with the social setting, institutions are in a position 
to design interventions consistent with the needs of patients. Acquisition of formulaic utter-
ances is essential in the clinical sciences because therapists utilise them as building blocks for 
dealing with aphasic difficulties accrued from preservation [3].

9. Preservation of formulaic language

There are formulaic expressions that are preserved in aphasic speech. According to Van 
Lancker Sidtis and Yang, production of fluent speech often occurs as a result of distortions or 
strokes in one’s left hemisphere [18]. In addition to mundane expressions, such as greetings, 
swear words and interjectory words (which are part of routine speech) are preserved while 
tackling aphasic speech [3]. Van Lancker Sidtis’s study also reiterates the relevance of nouns 
in showing these preservative ideas affiliated with formulaic language. There is a close focus 
on proper nouns and their role in assisting therapists to create the building block of rectifying 
these symptoms of aphasic speech [3]. Newly acquired speech is often distorted when there 
is an interference with one’s brain. Therefore, there are close chances of aphasic individuals 
being forced to deal with over-acquisition of utterances and speech, as a whole. These newly 
learned words, according to Van Lancker Sidtis, differ in each individual. They are among the 
formulaic expressions that are preserved in attempting to realise a building for therapists to 
eradicate the symptoms of aphasia. Despite the pattern in some formulaic expressions, it is 
necessary to understand these aphasic preservations are not constant. Therefore, Van Lancker 
Sidtis, in her research, posits the unavailability of practical (or theoretical explanations) for the 
loss or preservation of formulaic language in various forms of aphasia [3]. Everyday language 
is detailed articulately under the bracket of formulaic language preservation. Therapists deal-
ing with speech difficulties in both adults and children require these formulaic expressions as 
a building block for dealing with aphasic complications. Unlike swear words (or curse words), 
greetings, mundane words and routine language, most of the utterances by human beings are 
lost. Van Lancker Sidtis’s study affirms that brain damage, which causes speech and language 
difficulties, accentuates the preservation of formulaic language in aphasic patients [3].

10. Research and study implications

Formulaic language and aphasic speech review draw cross-cutting concepts drawn from 
psychology, sociology, medicine and ethics. The use of a structured language with idioms, 
proverbs, lexis and sayings stands as an important area in facilitating communication func-
tions. Rising rates of diseases like Alzheimer, AD, Parkinson’s and Aphasia pose a significant 
risk to populations, particularly the older groups. Nursing homes, care facilities and elderly 
centres are settings established to facilitate the care, therapy and overall well-being of patients 
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and victims. Research on formulaic language shows the significance as establishing a set of 
concepts and principles that will build a solid body of research. The principles will further 
contribute to a contextual framework to guide the behaviour of clinicians, caregivers and 
practitioners. Formulaic research is further fundamental in care centres that handle clients 
with a diverse range of aphasia conditions from anomic to the transcortical types [3].

Finally, the growing body of linguistic literature on formulaic language helps to support social 
cohesion by making aphasia patients part of the equation. Language impairment lowers the 
quality of life particularly when victims are segregated from the mainstream society. Patients 
suffer from insecurity, lowered self-esteem, emotional and psychological disconnect. The brain 
damage affecting language processing continues to impair the actions of victims, and hence taints 
their interaction and association with others. For example, aphasia relates to slurred speech, 
limited choice of words and failure in literacy skills including reading and writing. Building 
knowledge through research often in the form of scholarly literature leads to the realisation of 
inter-related principles to guide decision-making on recognisable formulaic expressions.

In discussing the formulaic language and its relationship with aphasic speech, there is need 
to delve into native languages and its speakers [5]. Through such an approach, the linguists 
manage to probe into the scope of both native and non-native speakers, deciphering their 
competence in formulaic expressions. There should be a controlling nature while dealing with 
multiple words and units in native languages and speech [4]. Whether in writing or ver-
bal utterances, they should be monitored especially due to their affiliation with nativity. The 
availability of utterances like these is a non-issue without the incorporation of broken down 
meanings of notions that can be understood by natives. From the perspective of Van Lancker 
Sidtis, individuals learning second languages often experience difficulties while grasping for-
mulaic expressions. Dealing with understanding both the second language and formulaic 
expressions at the same time proves challenging to the non-native speakers [19].

Undoubtedly, delving into lexical content should be explored so as to understand the impor-
tance of pragmatics while dealing with language comprehension. From an aphasic point of 
view, since formulaic language is detailed in its effectiveness in academia, linguists reiterate its 
relevance in improving comprehension of both written and spoken ideologies [11]. Affiliation 
with formulaic expressions in another language also improves the ability to express oneself 
despite the speech difficulties accrued from aphasia. To avoid poor judgements associated 
with inadequacies in writing as a building block of aphasia, formulaic utterances and expres-
sions ensure that language is comprehended, accordingly. There is the possibility of attracting 
falsified conclusions when there is no incorporation of formulaic language and sequences. 
Since linguists and other researchers have focused on language that is not fluent. It is not 
only speech complications, such as aphasia that interfere with fluency, but it is also affected 
by impromptu interruptions or interferences. From the linguist point of view, both speakers 
and listeners have a role to play in the issue of disfluent speech. Inaccurate pronunciation 
of words, in addition to the interruptions and hesitant delivery of words, exhibits a handful 
nature while dealing with comprehension capacities [17].

Without a doubt, it is impossible to produce and acquire language without utilisation of for-
mulaic language [17]. Their storage in the long-term memory and large quantities reiterates 
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through lived experiences by the patient, knowledge that offers the person awareness of the 
social surroundings, acceptable cues and the ability to interpret subtle cues to understand 
and to communicate. Personal understanding is a key requisite in building a foundation for 
formulaic expressions. Indeed, combined with the social setting, institutions are in a position 
to design interventions consistent with the needs of patients. Acquisition of formulaic utter-
ances is essential in the clinical sciences because therapists utilise them as building blocks for 
dealing with aphasic difficulties accrued from preservation [3].

9. Preservation of formulaic language

There are formulaic expressions that are preserved in aphasic speech. According to Van 
Lancker Sidtis and Yang, production of fluent speech often occurs as a result of distortions or 
strokes in one’s left hemisphere [18]. In addition to mundane expressions, such as greetings, 
swear words and interjectory words (which are part of routine speech) are preserved while 
tackling aphasic speech [3]. Van Lancker Sidtis’s study also reiterates the relevance of nouns 
in showing these preservative ideas affiliated with formulaic language. There is a close focus 
on proper nouns and their role in assisting therapists to create the building block of rectifying 
these symptoms of aphasic speech [3]. Newly acquired speech is often distorted when there 
is an interference with one’s brain. Therefore, there are close chances of aphasic individuals 
being forced to deal with over-acquisition of utterances and speech, as a whole. These newly 
learned words, according to Van Lancker Sidtis, differ in each individual. They are among the 
formulaic expressions that are preserved in attempting to realise a building for therapists to 
eradicate the symptoms of aphasia. Despite the pattern in some formulaic expressions, it is 
necessary to understand these aphasic preservations are not constant. Therefore, Van Lancker 
Sidtis, in her research, posits the unavailability of practical (or theoretical explanations) for the 
loss or preservation of formulaic language in various forms of aphasia [3]. Everyday language 
is detailed articulately under the bracket of formulaic language preservation. Therapists deal-
ing with speech difficulties in both adults and children require these formulaic expressions as 
a building block for dealing with aphasic complications. Unlike swear words (or curse words), 
greetings, mundane words and routine language, most of the utterances by human beings are 
lost. Van Lancker Sidtis’s study affirms that brain damage, which causes speech and language 
difficulties, accentuates the preservation of formulaic language in aphasic patients [3].

10. Research and study implications

Formulaic language and aphasic speech review draw cross-cutting concepts drawn from 
psychology, sociology, medicine and ethics. The use of a structured language with idioms, 
proverbs, lexis and sayings stands as an important area in facilitating communication func-
tions. Rising rates of diseases like Alzheimer, AD, Parkinson’s and Aphasia pose a significant 
risk to populations, particularly the older groups. Nursing homes, care facilities and elderly 
centres are settings established to facilitate the care, therapy and overall well-being of patients 
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and victims. Research on formulaic language shows the significance as establishing a set of 
concepts and principles that will build a solid body of research. The principles will further 
contribute to a contextual framework to guide the behaviour of clinicians, caregivers and 
practitioners. Formulaic research is further fundamental in care centres that handle clients 
with a diverse range of aphasia conditions from anomic to the transcortical types [3].

Finally, the growing body of linguistic literature on formulaic language helps to support social 
cohesion by making aphasia patients part of the equation. Language impairment lowers the 
quality of life particularly when victims are segregated from the mainstream society. Patients 
suffer from insecurity, lowered self-esteem, emotional and psychological disconnect. The brain 
damage affecting language processing continues to impair the actions of victims, and hence taints 
their interaction and association with others. For example, aphasia relates to slurred speech, 
limited choice of words and failure in literacy skills including reading and writing. Building 
knowledge through research often in the form of scholarly literature leads to the realisation of 
inter-related principles to guide decision-making on recognisable formulaic expressions.

In discussing the formulaic language and its relationship with aphasic speech, there is need 
to delve into native languages and its speakers [5]. Through such an approach, the linguists 
manage to probe into the scope of both native and non-native speakers, deciphering their 
competence in formulaic expressions. There should be a controlling nature while dealing with 
multiple words and units in native languages and speech [4]. Whether in writing or ver-
bal utterances, they should be monitored especially due to their affiliation with nativity. The 
availability of utterances like these is a non-issue without the incorporation of broken down 
meanings of notions that can be understood by natives. From the perspective of Van Lancker 
Sidtis, individuals learning second languages often experience difficulties while grasping for-
mulaic expressions. Dealing with understanding both the second language and formulaic 
expressions at the same time proves challenging to the non-native speakers [19].

Undoubtedly, delving into lexical content should be explored so as to understand the impor-
tance of pragmatics while dealing with language comprehension. From an aphasic point of 
view, since formulaic language is detailed in its effectiveness in academia, linguists reiterate its 
relevance in improving comprehension of both written and spoken ideologies [11]. Affiliation 
with formulaic expressions in another language also improves the ability to express oneself 
despite the speech difficulties accrued from aphasia. To avoid poor judgements associated 
with inadequacies in writing as a building block of aphasia, formulaic utterances and expres-
sions ensure that language is comprehended, accordingly. There is the possibility of attracting 
falsified conclusions when there is no incorporation of formulaic language and sequences. 
Since linguists and other researchers have focused on language that is not fluent. It is not 
only speech complications, such as aphasia that interfere with fluency, but it is also affected 
by impromptu interruptions or interferences. From the linguist point of view, both speakers 
and listeners have a role to play in the issue of disfluent speech. Inaccurate pronunciation 
of words, in addition to the interruptions and hesitant delivery of words, exhibits a handful 
nature while dealing with comprehension capacities [17].

Without a doubt, it is impossible to produce and acquire language without utilisation of for-
mulaic language [17]. Their storage in the long-term memory and large quantities reiterates 
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the necessity of multi-wordiness in comprehension skills. These utterances are present in both 
children and adults because of their susceptibility to aphasic speech. Written and spoken 
speech is moulded from childhood, and therefore, there is a great relationship between child-
hood and adulthood experiences apropos of speech deficiencies [6]. Acquired from in-depth 
research, it is evident that formulaic expressions and language have taken up an important 
place apropos of research in linguistics [4]. Both first and second language learners are keen 
to delve into a formulaic language as a way of improving their speech. They are essential 
for language fluency because they do not focus on the content of one’s short-term memory. 
Educators and teachers are specifically affiliated with the use of formulaic expressions in an 
attempt to improve (both first and second) language acquisition [5]. Their demarcated parts 
that are inclusive of proverbs, idioms and expletives are relevant in sharpening the language 
skills of both aphasic and non-aphasic individuals [4].

Evaluating the patterns of formulaic language and the impairments to discourses will provide 
insight into cognitive science and clinical practice. Most importantly for the above scholarly 
contribution is the ability to enhance social integration while supporting the victims of apha-
sia. Speech is integral in daily life as it defines relationship and cuts across cultures. Mental 
and brain conditions impair speech functions, derail communication gradually leading to frus-
trations and discomforts from speakers. In severe cases, the conveyance of information is cut 
short and performances inhibited. Research on formulaic language with particular emphasis 
on aphasic speech provides insight on best practices. Most importantly is the need to design 
a recognisable and respected set of formula that cuts across age and gender—and supports 
communication. The literature discussed above offers overarching information on formulaic 
language and aphasic speech. The scholarly literature is evaluated based on themes like the 
features, characterisation, acquisition and utilisation of formulaic expressions. The review fur-
ther examines the scope of aphasia including types and manifestations. The literature review 
surmises that a standard set of language is crucial in the fulfilment of aphasia, meaning that 
universal formulas will add insight on fields in cognitive science and clinical care.

11. Conclusions

The discussion is comprehensive and addresses the demarcated parts of formulaic language 
as a building block in aphasic speech. Apart from understanding its scope, there is enlighten-
ment on the role of formulaic language in improving one’s speech through therapy. Without 
proper evaluation of one’s speech difficulty, it is impossible to conclude the necessity of these 
formulaic utterances in assisting therapists to realise the preserved and non-preserved words. 
Most of the preserved words, according to formulaic language, are mundane and used on 
a daily basis. The ability or inability of aphasic patients to comprehend these words makes 
it easier for therapists to utilise them as avenues for rectifying these speech problems. The 
role of formulaic language should be explained thoroughly so as to pay close attention to 
its effects on aphasic speech. In lyrical and musical forms, also there is better production of 
words in aphasic individuals because of proper use of one’s long-term memory. The research 
and implications of this study delve into other disorders such as Alzheimer and Parkinson’s, 
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which, like aphasia, affects one’s communicative abilities. Despite its numerous roles, how-
ever, formulaic language has ascertained its plausibility in speech therapy as well as the 
recovery process, further research is necessary to understand the functioning of these stereo-
typed formulas in the different types of aphasia.
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Abstract

In Russia, there are many decades of experience in the scientific study of the problem of 
impaired language development in children. Today, the term “Systemic speech-and-lan-
guage underdevelopment (SLU)” has firmly established in Russian science and practice, 
implying a complex developmental disorder of speech and language in children with a 
primary normal hearing and a conserved intellect, in which the main components of the 
language system are violated: vocabulary, grammar, phonetics, and, as a consequence, 
dialogic and monologic speech. Traditionally, a differentiated level-by-level analysis of 
the speech and language abilities of children is used. The variability of the manifestations 
and severity of speech-and-language disorders were initially systematized and charac-
terized in four levels of underdevelopment: from the complete absence of phrase speech 
to the availability of simple and complex sentences with lexico-grammatical errors. 
Effective algorithms of speech therapist work with SLU are introduced. The effectiveness 
of the application of these models and algorithms on the material of various language 
groups is proved.

Keywords: systemic speech-and-language underdevelopment, specific language 
impairment, childhood, Russian scientific trends

1. Introduction

In Russia, there is a decade of experience in the scientific study of the problem of impaired 
language development in children. Traditionally, a differentiated level-by-level analysis of 
the speech and language abilities of children is used. Effective models and algorithms of work 
of the speech therapist with children having violations of language development are intro-
duced. The effectiveness of the application of these models and algorithms on the material of 
various language groups is proved.
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2. How did Russia develop the concept of systemic speech-and-language 
underdevelopment (SLU) in children

In the middle of the last century, the concepts of the psychological school, laid by Lev 
Vygotsky, were reflected in the development of Russian speech therapy. The psychological 
approach to the study of verbal disorders, defined by the student and follower of the ideas of 
Lev Vygotsky, Professor Rosa Levina, and a team of research associates in Research Institute 
of Defectology (now Institute of Special Pedagogy), allowed in the 50–60 years of the last 
century to develop a psycho-pedagogical classification of speech/language disorders in child-
hood. Within its framework, a separate category of children with a general language underde-
velopment was singled out and characterized. It was then for the first time that this condition 
was described as a systemic disordered development of speech/language and encompassing 
all components of the language and mechanisms of speech activity. Today, the use of the term 
“Systemic speech-and-language underdevelopment in childhood (translation, close in mean-
ing to the Russian national term)” has been firmly established in Russian science and prac-
tice, implying a complex developmental disorder of speech and language in children with 
a primary normal hearing and a conserved intellect, in which the main components of the 
language system are violated such as vocabulary, grammar, phonetics, and, as a consequence, 
dialogical and monologic speech [3, 5, 6].

3. Reasons of systemic speech-and-language underdevelopment in 
children

The causes of systemic speech-and-language underdevelopment (SLU) in childhood are unfa-
vorable factors affecting both in the intrauterine period of development and during labor 
(birth trauma, asphyxia), as well as in the early years of the child’s life. Among the causes of 
these injuries or underdevelopment of the brain, the most frequent are infections or intoxi-
cations of the mother during pregnancy, birth trauma, asphyxia, maternal and fetal blood 
incompatibility by the Rh factor or blood grouping, blood grouping, brain trauma in the early 
years of the child. There can be various biological causes such as neuroinfections, inflam-
matory brain diseases that arise as complications in various infectious childhood diseases, 
rickets, metabolic disorders, craniocerebral trauma, organic damage to the central nervous 
system, general physical weakness of the child caused by severe and somatic diseases, and 
other. It is proved that the use of alcohol, nicotine, and drugs during pregnancy can also lead 
to violations of the child’s physical, nervous, and mental development, one of which is SLU. 
The socio-pedagogical factors that give rise to SLU include emotional deprivation, the need 
for intensive early and preschool child uptake of two or more language systems simultane-
ously with a pronounced common neurological problem; excessive stimulation of the child’s 
speech development; social and pedagogical neglect, manifested, for example, in the absence 
of proper attention to the development of the child’s speech, in the wrong education of the 
child, in the tendency toward social disadaptation, and so on [10]. To date, the most frequent 
reason for SLU is not so much one single factor, but the aggregate of several factors of biologi-
cal and socio-psychological-pedagogical order [1, 3, 6].
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4. The variability of the manifestations and severity of systemic speech-
and-language underdevelopment

The variability of the manifestations and severity of speech language disorders was initially 
systematized and characterized by Professor R. Levina in the form of three levels of speech 
development [3].

The first is the absence of a commonly used speech, embracing children who do not know the 
phrase themselves, who have difficulties in understanding the speech addressed to them, and 
who carry out verbal communication in a sharply limited volume. The second level—the begin-
nings of common speech—characterizes children who have basic skills in constructing simple 
agrammatic sentences but have noticeable difficulties in understanding the speech of others, 
using only primary lexical, grammatical, and other means of verbal communication. The third 
level is characterized by a detailed speech with pronounced elements of phonetic-phonemic and 
lexical-grammatical underdevelopment [3]. This testifies, in turn, to the increased speech and 
language abilities of children who reached the third level of speech development, while still 
significantly reduced compared to ontogenesis data. In 1999, Professor Filicheva was supple-
mented with a description of children with SLU, in connection with which the periodization 
was supplemented with one more—the fourth level of speech development [8, 9, 11].

It encompasses children with undeveloped residual manifestations of underdevelopment of 
each of the components of the language system. The opportunities for transition from one 
level of the speech development to the next level are determined by the appearance in the 
child of new linguistic means and ways of using them, increasing speech activity, strengthen-
ing the motivational basis of speech, expanding its subject-semantic content, phrase develop-
ment, mobilizing the compensatory background, etc.

A correct understanding of the structure of the SLU and the reasons underlying it, for exam-
ple, different ratios of primary and secondary violations, is necessary for the practitioner, 
as it provides the basis for competent differential diagnosis; selection of children in special 
groups for training with them; and determining the most effective ways and content of work-
ing with children. All this makes it possible to plan an optimal warning of anticipated difficul-
ties during school education. The individual rate of progress of a child in speech development 
depends on the severity of the primary defect and its form, timeliness and correctness of cor-
rection work, and compensatory mechanisms.

5. Common features inherent in all children with SLU

It is possible to single out a number of common features inherent in all children with SLU as 
follows:

• Decreased intensity and delayed prenatal development (babbling).

• Late appearance of the first words (including babbling words and amorphous root words).

• Delay in mastering the skills of constructing simple phrases.
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2. How did Russia develop the concept of systemic speech-and-language 
underdevelopment (SLU) in children
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cations of the mother during pregnancy, birth trauma, asphyxia, maternal and fetal blood 
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of proper attention to the development of the child’s speech, in the wrong education of the 
child, in the tendency toward social disadaptation, and so on [10]. To date, the most frequent 
reason for SLU is not so much one single factor, but the aggregate of several factors of biologi-
cal and socio-psychological-pedagogical order [1, 3, 6].
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4. The variability of the manifestations and severity of systemic speech-
and-language underdevelopment

The variability of the manifestations and severity of speech language disorders was initially 
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language abilities of children who reached the third level of speech development, while still 
significantly reduced compared to ontogenesis data. In 1999, Professor Filicheva was supple-
mented with a description of children with SLU, in connection with which the periodization 
was supplemented with one more—the fourth level of speech development [8, 9, 11].

It encompasses children with undeveloped residual manifestations of underdevelopment of 
each of the components of the language system. The opportunities for transition from one 
level of the speech development to the next level are determined by the appearance in the 
child of new linguistic means and ways of using them, increasing speech activity, strengthen-
ing the motivational basis of speech, expanding its subject-semantic content, phrase develop-
ment, mobilizing the compensatory background, etc.

A correct understanding of the structure of the SLU and the reasons underlying it, for exam-
ple, different ratios of primary and secondary violations, is necessary for the practitioner, 
as it provides the basis for competent differential diagnosis; selection of children in special 
groups for training with them; and determining the most effective ways and content of work-
ing with children. All this makes it possible to plan an optimal warning of anticipated difficul-
ties during school education. The individual rate of progress of a child in speech development 
depends on the severity of the primary defect and its form, timeliness and correctness of cor-
rection work, and compensatory mechanisms.

5. Common features inherent in all children with SLU

It is possible to single out a number of common features inherent in all children with SLU as 
follows:

• Decreased intensity and delayed prenatal development (babbling).

• Late appearance of the first words (including babbling words and amorphous root words).

• Delay in mastering the skills of constructing simple phrases.
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• Inaccurate understanding of the meaning of words and a limited amount of vocabulary.

• The broken understanding and use of grammatical categories of words and prepositional 
constructions.

• Insufficiency of sound reproduction.

• Difficulties in the reproduction of complex in terms of syllabic structure and sound filling 
of words, reduction of phonemic hearing, and perception.

At the same time in everyday practice, there are rare clearly defined levels because new 
elements gradually supplant the previous forms. Such children can be fixed combinations 
of gross gaps in linguistic development with simultaneous manifestations of fragmented 
dynamics of the development of linguistic possibilities of the previous ones. According to 
the majority opinion, the general hypoplasia of speech can be an independent defect, and, 
besides, it is combined in the structure of the most complex disorders [2, 3, 8, 7]. Since the last 
century, research has been conducted in Russia on the ability of a speech therapist to work 
with children with SLU. Mutual connections in the development of speech, language, motor, 
and cognitive abilities of children with SLU are proved.

6. Psychological and pedagogical characteristics of children with SLU

While characterizing children with SLU, we can note a number of features that distinguish 
them from normally developing peers [1, 4, 9]. Incomplete speech activity leaves an imprint 
on the development of the sensory, intellectual, and affective-volitional sphere. There is a 
marked instability of different types of perception, a decrease in the stability of attention, 
and a limitation in the amount of memory. With a relatively conserved semantic logical 
memory, the memory efficiency suffers. Children with SLU find it difficult to remember 
three- to four-step verbal instructions and the sequence of the task. All of the above does 
not exclude a fairly critical attitude of children with the SLU to their abilities. At the same 
time, the connection between speech disorders and other aspects of mental development 
causes specific features of thinking. Possessing, on the whole, full-fledged prerequisites for 
mastering mental operations accessible to their age, children can demonstrate slowness and 
a certain lack of verbal-logical thinking. Without special training, they hardly master the 
sound analysis and synthesis. Children with SLU inherent some lag in the development of 
the motor sphere—uncertainty in the performance of metered movements, reduced speed, 
amplitude, as well as the dexterity of their implementation. It is important to correctly assess 
the state of not only the expressive, but also the impressive, side of speech of such children. 
Thus, Zhukova singled out five possible degrees of development of understanding speech in 
these children [12] as follows:

• Zero—the child responds only to emotional intonation, its name.

• Situational—responds to the names of friends and close relatives, is guided in the display 
of favorite toys, household items.
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• Nominative—shows the subjects that he encounters in everyday life, correlates them in 
pictures, but does not understand the questions of indirect cases (to whom? with whom? 
with what?).

• Predicative—understands the names of many everyday objects and actions, differentiates 
issues related to indirect case constructions, including prepositional ones. It is not enough 
to distinguish grammatical forms of words.

• Dismembered perception—understands the meanings of words expressed by different 
prefixes, suffixes.

Thus, the complex approach put forward by R. Levina to the analysis of the structure of 
impairment in children with SLU was further developed, which made it possible to depart 
from describing only certain manifestations of speech insufficiency and present a picture of 
the abnormal development of the child with respect to a number of parameters reflecting the 
state of linguistic means, mechanisms of speech activity, and communication processes.

7. Detailed description of the speech-language abilities of children with 
systemic speech-and-language underdevelopment

The first level of the speech development by the definition of R. Levina is “the absence of 
common speech.” A vivid feature of the dysontogenesis of speech is the complex and lengthy 
absence of verbal imitation. It is possible that in some children, with the help of parents, the 
ability to repeat individual sounds for adults is developed with complete inability to combine 
them into the lightest words. Often a child can repeat only the words he has initially acquired 
(five to ten titles), but new concepts and their verbal designations are not formed.

A similar phenomenon can occur during several years of the child’s life. People around him 
often create the erroneous impression of sufficient understanding of speech by such a child, 
because he performs simple verbal instructions: can show the called object, action, etc. In 
reality, children with the first level of the SLU in the perception of speech are guided by the 
suggestive, well-known situation, intonation, and facial expressions of the adult, whereas for 
understanding of the meanings of words, their grammatical form is violated very roughly. 
Regardless of whether the child began to pronounce the first words entirely or only some of 
their parts, it is necessary to distinguish between speechless children according to the levels of 
their understanding of someone else’s speech. In some children, impressive speech includes 
a rather large vocabulary, which provides an understanding of the names of many subjects, 
the most frequently used actions, and even individual characteristics of objects. Other chil-
dren are able to more or less adequately perceive only the names of close people, the name of 
objects often encountered in everyday life. Only a detailed speech therapist examination will 
help to reveal the degree of underdevelopment of the impressive side of speech.

Children are able to reproduce, basically, one-two syllable words, while words that are more 
complex are subject to abbreviations. Along with individual words, paralinguistic means of 
communication also appear in the child’s speech: accompaniment of speech facial  expressions, 
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• Inaccurate understanding of the meaning of words and a limited amount of vocabulary.

• The broken understanding and use of grammatical categories of words and prepositional 
constructions.

• Insufficiency of sound reproduction.

• Difficulties in the reproduction of complex in terms of syllabic structure and sound filling 
of words, reduction of phonemic hearing, and perception.

At the same time in everyday practice, there are rare clearly defined levels because new 
elements gradually supplant the previous forms. Such children can be fixed combinations 
of gross gaps in linguistic development with simultaneous manifestations of fragmented 
dynamics of the development of linguistic possibilities of the previous ones. According to 
the majority opinion, the general hypoplasia of speech can be an independent defect, and, 
besides, it is combined in the structure of the most complex disorders [2, 3, 8, 7]. Since the last 
century, research has been conducted in Russia on the ability of a speech therapist to work 
with children with SLU. Mutual connections in the development of speech, language, motor, 
and cognitive abilities of children with SLU are proved.

6. Psychological and pedagogical characteristics of children with SLU

While characterizing children with SLU, we can note a number of features that distinguish 
them from normally developing peers [1, 4, 9]. Incomplete speech activity leaves an imprint 
on the development of the sensory, intellectual, and affective-volitional sphere. There is a 
marked instability of different types of perception, a decrease in the stability of attention, 
and a limitation in the amount of memory. With a relatively conserved semantic logical 
memory, the memory efficiency suffers. Children with SLU find it difficult to remember 
three- to four-step verbal instructions and the sequence of the task. All of the above does 
not exclude a fairly critical attitude of children with the SLU to their abilities. At the same 
time, the connection between speech disorders and other aspects of mental development 
causes specific features of thinking. Possessing, on the whole, full-fledged prerequisites for 
mastering mental operations accessible to their age, children can demonstrate slowness and 
a certain lack of verbal-logical thinking. Without special training, they hardly master the 
sound analysis and synthesis. Children with SLU inherent some lag in the development of 
the motor sphere—uncertainty in the performance of metered movements, reduced speed, 
amplitude, as well as the dexterity of their implementation. It is important to correctly assess 
the state of not only the expressive, but also the impressive, side of speech of such children. 
Thus, Zhukova singled out five possible degrees of development of understanding speech in 
these children [12] as follows:

• Zero—the child responds only to emotional intonation, its name.

• Situational—responds to the names of friends and close relatives, is guided in the display 
of favorite toys, household items.
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• Nominative—shows the subjects that he encounters in everyday life, correlates them in 
pictures, but does not understand the questions of indirect cases (to whom? with whom? 
with what?).

• Predicative—understands the names of many everyday objects and actions, differentiates 
issues related to indirect case constructions, including prepositional ones. It is not enough 
to distinguish grammatical forms of words.

• Dismembered perception—understands the meanings of words expressed by different 
prefixes, suffixes.

Thus, the complex approach put forward by R. Levina to the analysis of the structure of 
impairment in children with SLU was further developed, which made it possible to depart 
from describing only certain manifestations of speech insufficiency and present a picture of 
the abnormal development of the child with respect to a number of parameters reflecting the 
state of linguistic means, mechanisms of speech activity, and communication processes.

7. Detailed description of the speech-language abilities of children with 
systemic speech-and-language underdevelopment

The first level of the speech development by the definition of R. Levina is “the absence of 
common speech.” A vivid feature of the dysontogenesis of speech is the complex and lengthy 
absence of verbal imitation. It is possible that in some children, with the help of parents, the 
ability to repeat individual sounds for adults is developed with complete inability to combine 
them into the lightest words. Often a child can repeat only the words he has initially acquired 
(five to ten titles), but new concepts and their verbal designations are not formed.

A similar phenomenon can occur during several years of the child’s life. People around him 
often create the erroneous impression of sufficient understanding of speech by such a child, 
because he performs simple verbal instructions: can show the called object, action, etc. In 
reality, children with the first level of the SLU in the perception of speech are guided by the 
suggestive, well-known situation, intonation, and facial expressions of the adult, whereas for 
understanding of the meanings of words, their grammatical form is violated very roughly. 
Regardless of whether the child began to pronounce the first words entirely or only some of 
their parts, it is necessary to distinguish between speechless children according to the levels of 
their understanding of someone else’s speech. In some children, impressive speech includes 
a rather large vocabulary, which provides an understanding of the names of many subjects, 
the most frequently used actions, and even individual characteristics of objects. Other chil-
dren are able to more or less adequately perceive only the names of close people, the name of 
objects often encountered in everyday life. Only a detailed speech therapist examination will 
help to reveal the degree of underdevelopment of the impressive side of speech.

Children are able to reproduce, basically, one-two syllable words, while words that are more 
complex are subject to abbreviations. Along with individual words, paralinguistic means of 
communication also appear in the child’s speech: accompaniment of speech facial  expressions, 
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gestures, and different intonations. At this level, for understanding the grammatical categories 
of the number of nouns and verbs, the kind and the tense of verbs is  practically  inaccessible. In 
independent speech, blur and diffusion in the reproduction of the sonic appearance of words 
are traced.

The second level of speech development—the “Initial development of phrase speech”—is 
characterized by the increased speech activity of the child with the use of a constant, albeit 
very distorted, limited supply of commonly used words. A distinctive feature of their speech 
is the presence of two- to four-word phrase: in the speech of such children, as a rule, even 
simple prepositions, noun, and a verb can be with wrong endings, or without them. There 
is a polysemy of words when the same word denotes several different objects, phenomena 
of the type of monotonous lexical substitutions, for example, the word “beetle” serves to 
indicate not only the beetle itself but also the ant, the butterfly. Insufficient possession of the 
morphological system of language prevents the assimilation of word-building operations. 
Children are significantly affected by understanding the meanings of many derived words. 
In connection with this, the use of these words in a narrow sense is noted. Word-forming 
actions and operations are still not very accessible to children, and word-making at this level 
is not observed. Using simple phrases, children admit in them the omissions of both main 
and secondary members, violate the order of words (inversion). Complex sentences for these 
children are not widely available for understanding and use, because they do not absorb those 
logic-temporal and cause-effect relationships that are embedded in such constructions. Self-
preparation of stories for them is still difficult, but with the help of an adult child, they try to 
cope with the simplest types of text. In this case, as a rule, children are limited to enumerating 
the objects of action with them and do not transmit cause-effect relationships. The phonetic 
side of speech is not formed, and all kinds of violations of sound reproduction occur.

The third level of speech development is characterized by the presence of unfolded phrase 
speech with pronounced elements of lexico-grammatical and phonetic-phonemic underde-
velopment. Children use simple sentences. Attempts to use structures of complex sentences 
(compound and complex) are noted. It improves understanding of speech and reaches a low 
age norm. At the same time, the understanding of complex two- to three-step speech instruc-
tions, complicated by the inclusion of semantically difficult words, words with a portable and 
abstract meaning, is still difficult for children to access. The volume of lexical and grammatical 
categories used and the words of different syllabic structure and sound-completeness, includ-
ing the correct pronunciation of vowels and the simplest consonant sounds, are expanding. At 
the same time, the results of specially selected assignments demonstrate a marked lag in the 
formation of each of the components of the language system: violations of the lexical, gram-
matical, and phonetic norms of the language are noticeable. The very nature of agrammatism 
testifies to the incompleteness of the formation of the grammatical system. The presence of 
lexical errors is illustrated by such substitutions: the name of the part of the subject, the name 
of the object itself (tree roots, tree branches, teapot at the teapot), replacement of the names of 
the subject with the name of actions, etc. In the speech of the child, there are no names of many 
words denoting the animal and vegetable world, the phenomena of nature, the profession of 
people, and the attributes of professions. The lack of morphological possibilities is expressed 
in the difficulties of understanding grammatical relations, the meaning of derivative words, 
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the operation of morphemic elements, their construction in the structure of a word, and so 
on. This confirms that children do not yet have the necessary cognitive, linguistic, and speech 
capabilities to fully use the lexical and grammatical means of the language in communication. 
Analysis of the above errors indicates that the substitutive words, most often, are those that 
children mostly use to strengthen themselves in everyday speech practice. When assessing 
coherent speech, difficulties in programming one’s own statements, missing members of the 
sentence, and violations in them of the order of words are noted. When using constructs of 
complex-subordinate sentences, their structure is violated: the absence of a principal or sec-
ondary member of the sentence.

While characterizing the deficiency of the phonetic side of speech, it is important to note the 
presence of different types of errors in the reproduction of hissing and whistling, sonorous, 
hard and soft, and sonorous and deaf consonants. Omissions, replacements, and distortions 
of sounds are the typical factors. The most negative is mixed or unstable pronunciation of 
sounds; when the child speaks in isolated or simple words, he sounds correctly, but in a 
speech, context confuses them.

The fourth level of speech development is characterized as residual manifestations of under-
development of the elements of the lexical-grammatical and phonetic-phonemic components 
of the language system. The speech of such children only at first glance produces a relatively 
favorable impression. With careful examination using specially selected tasks, it became pos-
sible to identify the incompleteness of the formation of all language systems. Thus, the need 
to reproduce words that are complex in meaning or sound-descriptive design leads to the 
appearance of typical childish difficulties such as missed sounds and violation of the filling 
of syllables and words. Typical for children at this level will be somewhat sluggish, blurry 
articulation, inadequate expressiveness, and international poverty of speech. These phenom-
ena, along with the difficulties of differentiating phonemes, indicate the incompleteness of the 
processes of phonemes as a whole. Because of this, it is possible with a high degree of prob-
ability to predict the corresponding difficulties in mastering the phonetic principle of Russian 
writing.

When composing a narrative and retelling a text, there is often a mixture of main and minor 
events. Typical is the inaccuracy, limited narration of the storyline, the broken relationship of 
parts of the text, the omission of elements of the narrative, and the disrupted use of linguistic 
means. Disproportion in the formation of lexical and syntactic systems lead to the fact that 
the structure of a complex sentence is acquired later than it occurs in peers, even if there is a 
sufficient vocabulary. Inadequate knowledge of word formation skills is manifested in a vari-
ety of mistakes in the formation and explanation of derived words, especially in cases where 
such words are not often used in everyday life. Typical for these children is that they are not 
as effective as peers, they use the help of adults: a sample of the correct answer, one-time sup-
port does not give the proper result, the phenomenon of transferring grammatical models to a 
new language material is very difficult. It takes a whole series of training exercises, additional 
conditions, so that children adopt the normative grammatical form or category.

The violation of the understanding of sentences and texts, in turn, turns out to be closely 
related to the limited possibilities for owning a dialogical and monologic speech. Children 
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gestures, and different intonations. At this level, for understanding the grammatical categories 
of the number of nouns and verbs, the kind and the tense of verbs is  practically  inaccessible. In 
independent speech, blur and diffusion in the reproduction of the sonic appearance of words 
are traced.

The second level of speech development—the “Initial development of phrase speech”—is 
characterized by the increased speech activity of the child with the use of a constant, albeit 
very distorted, limited supply of commonly used words. A distinctive feature of their speech 
is the presence of two- to four-word phrase: in the speech of such children, as a rule, even 
simple prepositions, noun, and a verb can be with wrong endings, or without them. There 
is a polysemy of words when the same word denotes several different objects, phenomena 
of the type of monotonous lexical substitutions, for example, the word “beetle” serves to 
indicate not only the beetle itself but also the ant, the butterfly. Insufficient possession of the 
morphological system of language prevents the assimilation of word-building operations. 
Children are significantly affected by understanding the meanings of many derived words. 
In connection with this, the use of these words in a narrow sense is noted. Word-forming 
actions and operations are still not very accessible to children, and word-making at this level 
is not observed. Using simple phrases, children admit in them the omissions of both main 
and secondary members, violate the order of words (inversion). Complex sentences for these 
children are not widely available for understanding and use, because they do not absorb those 
logic-temporal and cause-effect relationships that are embedded in such constructions. Self-
preparation of stories for them is still difficult, but with the help of an adult child, they try to 
cope with the simplest types of text. In this case, as a rule, children are limited to enumerating 
the objects of action with them and do not transmit cause-effect relationships. The phonetic 
side of speech is not formed, and all kinds of violations of sound reproduction occur.

The third level of speech development is characterized by the presence of unfolded phrase 
speech with pronounced elements of lexico-grammatical and phonetic-phonemic underde-
velopment. Children use simple sentences. Attempts to use structures of complex sentences 
(compound and complex) are noted. It improves understanding of speech and reaches a low 
age norm. At the same time, the understanding of complex two- to three-step speech instruc-
tions, complicated by the inclusion of semantically difficult words, words with a portable and 
abstract meaning, is still difficult for children to access. The volume of lexical and grammatical 
categories used and the words of different syllabic structure and sound-completeness, includ-
ing the correct pronunciation of vowels and the simplest consonant sounds, are expanding. At 
the same time, the results of specially selected assignments demonstrate a marked lag in the 
formation of each of the components of the language system: violations of the lexical, gram-
matical, and phonetic norms of the language are noticeable. The very nature of agrammatism 
testifies to the incompleteness of the formation of the grammatical system. The presence of 
lexical errors is illustrated by such substitutions: the name of the part of the subject, the name 
of the object itself (tree roots, tree branches, teapot at the teapot), replacement of the names of 
the subject with the name of actions, etc. In the speech of the child, there are no names of many 
words denoting the animal and vegetable world, the phenomena of nature, the profession of 
people, and the attributes of professions. The lack of morphological possibilities is expressed 
in the difficulties of understanding grammatical relations, the meaning of derivative words, 
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the operation of morphemic elements, their construction in the structure of a word, and so 
on. This confirms that children do not yet have the necessary cognitive, linguistic, and speech 
capabilities to fully use the lexical and grammatical means of the language in communication. 
Analysis of the above errors indicates that the substitutive words, most often, are those that 
children mostly use to strengthen themselves in everyday speech practice. When assessing 
coherent speech, difficulties in programming one’s own statements, missing members of the 
sentence, and violations in them of the order of words are noted. When using constructs of 
complex-subordinate sentences, their structure is violated: the absence of a principal or sec-
ondary member of the sentence.

While characterizing the deficiency of the phonetic side of speech, it is important to note the 
presence of different types of errors in the reproduction of hissing and whistling, sonorous, 
hard and soft, and sonorous and deaf consonants. Omissions, replacements, and distortions 
of sounds are the typical factors. The most negative is mixed or unstable pronunciation of 
sounds; when the child speaks in isolated or simple words, he sounds correctly, but in a 
speech, context confuses them.

The fourth level of speech development is characterized as residual manifestations of under-
development of the elements of the lexical-grammatical and phonetic-phonemic components 
of the language system. The speech of such children only at first glance produces a relatively 
favorable impression. With careful examination using specially selected tasks, it became pos-
sible to identify the incompleteness of the formation of all language systems. Thus, the need 
to reproduce words that are complex in meaning or sound-descriptive design leads to the 
appearance of typical childish difficulties such as missed sounds and violation of the filling 
of syllables and words. Typical for children at this level will be somewhat sluggish, blurry 
articulation, inadequate expressiveness, and international poverty of speech. These phenom-
ena, along with the difficulties of differentiating phonemes, indicate the incompleteness of the 
processes of phonemes as a whole. Because of this, it is possible with a high degree of prob-
ability to predict the corresponding difficulties in mastering the phonetic principle of Russian 
writing.

When composing a narrative and retelling a text, there is often a mixture of main and minor 
events. Typical is the inaccuracy, limited narration of the storyline, the broken relationship of 
parts of the text, the omission of elements of the narrative, and the disrupted use of linguistic 
means. Disproportion in the formation of lexical and syntactic systems lead to the fact that 
the structure of a complex sentence is acquired later than it occurs in peers, even if there is a 
sufficient vocabulary. Inadequate knowledge of word formation skills is manifested in a vari-
ety of mistakes in the formation and explanation of derived words, especially in cases where 
such words are not often used in everyday life. Typical for these children is that they are not 
as effective as peers, they use the help of adults: a sample of the correct answer, one-time sup-
port does not give the proper result, the phenomenon of transferring grammatical models to a 
new language material is very difficult. It takes a whole series of training exercises, additional 
conditions, so that children adopt the normative grammatical form or category.

The violation of the understanding of sentences and texts, in turn, turns out to be closely 
related to the limited possibilities for owning a dialogical and monologic speech. Children 
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are inclined to stereotypical statements, cannot adequately convey the outset, the culmination 
and the semantic denouement of the storyline.

Many children with four levels of speech development in a number of cases have low motiva-
tional readiness for schooling, lack of optic-spatial relations, instability of attention, a limited 
amount of memory, reduced efficiency, and fast fatigue.

8. Examination in children with SLU

Overcoming of diagnosed in children disorders requires a competent comprehensive exami-
nation of speech and non-speech functions. Taking into account the variability of the patho-
logical manifestations of the disrupted development of all components of the language in such 
children, the strategy adopted in Russia for carrying out the speech therapist examination is 
determined by a number of principles formulated by leading Russian scientists (L Vygotsky, 
R Levina, V Lubovsky, S Zabramnaya, O Usanova, and others) [1, 3, 6, 7].

8.1. Methods and content of examination of children

Before starting the examination of the child, the speech therapist needs to analyze the pre-
liminary data on his development. In this regard, the Russian speech therapist studies the 
information recorded and available to him, including ethical standards, in the available medi-
cal documentation. As a rule, these are the conclusions of the following specialists: a neu-
rologist or neurologist (on the state of speech and intelligence), an otorhinolaryngologist (on 
the condition of the hearing and speech organs), an ophthalmologist (about the condition of 
the eyes), a surgeon, a pediatrician, etc. In order to clarify the information on the nature of 
early speech, mental and physical development, the speech therapist conducts a preliminary 
conversation with the parents of the child. In its course, it turns out whether there were any 
features of the course of pregnancy, childbirth; whether there were pathological factors that 
influenced their course; and whether the originality or lag in development of speech and 
motor functions of the child was observed. The information on the status of the social and 
psychological environment in which the child was from early childhood is detailed: whether 
the family is complete, what is the attitude towards the child, whether there are people with 
bilingualism in the family or close circle, or having speech disorders, etc.

The examination with the participation of a speech therapist begins with an introductory 
conversation, the purpose of which is not only to establish a positive emotional contact with 
the child, but also to determine the degree of his willingness to participate in speech com-
munication, the ability to adequately perceive questions, give answers to them (one-word or 
expanded). In addition, the introductory conversation makes it possible to form an idea of the 
general sounding of the child’s speech, the presence or absence of pronounced difficulties in 
the sound, lexico-grammatical or syntactic formulation of the speech utterance. The content 
of such a conversation is determined by the circle of cognitive and age-related possibilities 
and interests of the child of preschool age: my family, favorite toys, summer vacations, pets, 
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my hobbies, favorite books, favorite cartoons, and even “Computer games” (for children 6–7 
years old). Samples of speech statements of the child, received during the introductory con-
versation, are recorded in the speech card, filled in by the speech therapist. The survey meth-
odology presented below covers all potentially possible directions in their extended version. 
When examining children with any specific level of speech development, the volume and 
quality of the spoken language options are differentiated based on the prospective potential 
of the child and the survey schemes that are variable in degree of difficulty, developed in the 
Russian education system (T. Filicheva, T. Tumanova).

8.2. Vocabulary examination

The content of this section is aimed at identifying the qualitative parameters of the state of the 
lexical system of the native language of children with speech therapist. The nature and con-
tent of the tasks assigned to the child are determined in accordance with the age of the child 
and his speech-language capabilities, including an examination of the skills of understanding, 
the use of words in different situations and activities. As examination methods, you can use 
the display and naming of pictures depicting objects, actions, objects with pronounced signs; 
objects and their parts; parts of the human body, animals, and birds; professions and related 
attributes; animals, birds, and their young; actions that denote emotional reactions, natural 
phenomena, the selection of antonyms and synonyms, the explanation of the meanings of 
words, the addition of sentences with the necessary word meaning, etc.

8.3. Examination of the grammatical structure of the language

The examination of the state of the grammatical structure of the language is aimed at deter-
mining the possibilities of a child with SLU to adequately understand and implement in 
the speech and various types of grammatical relations. In connection with this, children are 
offered tasks related to understanding simple and complex prepositions, using different cat-
egorical forms, word forming of different parts of speech, constructing sentences of different 
constructions, etc. In tasks, you can use techniques such as composing a phrase based on a 
question, on demonstrating actions, on a picture, a series of pictures, by reference words, by 
a word given in a certain form, transforming a deformed sentence, etc.

8.4. Verification of dialogical and monological speech

The examination of the state of the coherent speech of the child with SLU includes several 
directions. One of them, learning the skills of dialogue, is realized at the very beginning of the 
survey, during the so-called introductory conversation. To determine the degree of formation 
of the monologic speech, tasks are proposed, aimed at compiling the child various types of sto-
ries: narrative, descriptive, creative, etc. An important criterion for assessing coherent speech is 
the ability to compose a narrative in the native language, the ability to build a storyline, to con-
vey all important parts of the composition, the primary and secondary details of the story, the 
richness and diversity of linguistic resources used in narrating, and the ability to compose and 
implement monologic statements with support questions, pictures, and without it. Children’s 
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are inclined to stereotypical statements, cannot adequately convey the outset, the culmination 
and the semantic denouement of the storyline.

Many children with four levels of speech development in a number of cases have low motiva-
tional readiness for schooling, lack of optic-spatial relations, instability of attention, a limited 
amount of memory, reduced efficiency, and fast fatigue.

8. Examination in children with SLU

Overcoming of diagnosed in children disorders requires a competent comprehensive exami-
nation of speech and non-speech functions. Taking into account the variability of the patho-
logical manifestations of the disrupted development of all components of the language in such 
children, the strategy adopted in Russia for carrying out the speech therapist examination is 
determined by a number of principles formulated by leading Russian scientists (L Vygotsky, 
R Levina, V Lubovsky, S Zabramnaya, O Usanova, and others) [1, 3, 6, 7].

8.1. Methods and content of examination of children

Before starting the examination of the child, the speech therapist needs to analyze the pre-
liminary data on his development. In this regard, the Russian speech therapist studies the 
information recorded and available to him, including ethical standards, in the available medi-
cal documentation. As a rule, these are the conclusions of the following specialists: a neu-
rologist or neurologist (on the state of speech and intelligence), an otorhinolaryngologist (on 
the condition of the hearing and speech organs), an ophthalmologist (about the condition of 
the eyes), a surgeon, a pediatrician, etc. In order to clarify the information on the nature of 
early speech, mental and physical development, the speech therapist conducts a preliminary 
conversation with the parents of the child. In its course, it turns out whether there were any 
features of the course of pregnancy, childbirth; whether there were pathological factors that 
influenced their course; and whether the originality or lag in development of speech and 
motor functions of the child was observed. The information on the status of the social and 
psychological environment in which the child was from early childhood is detailed: whether 
the family is complete, what is the attitude towards the child, whether there are people with 
bilingualism in the family or close circle, or having speech disorders, etc.

The examination with the participation of a speech therapist begins with an introductory 
conversation, the purpose of which is not only to establish a positive emotional contact with 
the child, but also to determine the degree of his willingness to participate in speech com-
munication, the ability to adequately perceive questions, give answers to them (one-word or 
expanded). In addition, the introductory conversation makes it possible to form an idea of the 
general sounding of the child’s speech, the presence or absence of pronounced difficulties in 
the sound, lexico-grammatical or syntactic formulation of the speech utterance. The content 
of such a conversation is determined by the circle of cognitive and age-related possibilities 
and interests of the child of preschool age: my family, favorite toys, summer vacations, pets, 
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my hobbies, favorite books, favorite cartoons, and even “Computer games” (for children 6–7 
years old). Samples of speech statements of the child, received during the introductory con-
versation, are recorded in the speech card, filled in by the speech therapist. The survey meth-
odology presented below covers all potentially possible directions in their extended version. 
When examining children with any specific level of speech development, the volume and 
quality of the spoken language options are differentiated based on the prospective potential 
of the child and the survey schemes that are variable in degree of difficulty, developed in the 
Russian education system (T. Filicheva, T. Tumanova).

8.2. Vocabulary examination

The content of this section is aimed at identifying the qualitative parameters of the state of the 
lexical system of the native language of children with speech therapist. The nature and con-
tent of the tasks assigned to the child are determined in accordance with the age of the child 
and his speech-language capabilities, including an examination of the skills of understanding, 
the use of words in different situations and activities. As examination methods, you can use 
the display and naming of pictures depicting objects, actions, objects with pronounced signs; 
objects and their parts; parts of the human body, animals, and birds; professions and related 
attributes; animals, birds, and their young; actions that denote emotional reactions, natural 
phenomena, the selection of antonyms and synonyms, the explanation of the meanings of 
words, the addition of sentences with the necessary word meaning, etc.

8.3. Examination of the grammatical structure of the language

The examination of the state of the grammatical structure of the language is aimed at deter-
mining the possibilities of a child with SLU to adequately understand and implement in 
the speech and various types of grammatical relations. In connection with this, children are 
offered tasks related to understanding simple and complex prepositions, using different cat-
egorical forms, word forming of different parts of speech, constructing sentences of different 
constructions, etc. In tasks, you can use techniques such as composing a phrase based on a 
question, on demonstrating actions, on a picture, a series of pictures, by reference words, by 
a word given in a certain form, transforming a deformed sentence, etc.

8.4. Verification of dialogical and monological speech

The examination of the state of the coherent speech of the child with SLU includes several 
directions. One of them, learning the skills of dialogue, is realized at the very beginning of the 
survey, during the so-called introductory conversation. To determine the degree of formation 
of the monologic speech, tasks are proposed, aimed at compiling the child various types of sto-
ries: narrative, descriptive, creative, etc. An important criterion for assessing coherent speech is 
the ability to compose a narrative in the native language, the ability to build a storyline, to con-
vey all important parts of the composition, the primary and secondary details of the story, the 
richness and diversity of linguistic resources used in narrating, and the ability to compose and 
implement monologic statements with support questions, pictures, and without it. Children’s 
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stories are also analyzed according to the parameters of the presence or absence of facts miss-
ing the parts of the narrative, the members of the sentence, the use of complex or simple sen-
tences, the acceptance of the help of the teacher and the adult native speaker, the presence in 
the narrative of direct speech, literary turns, the adequacy of the use of the lexical and gram-
matical means of the language, and the correctness phonetic speech in the process of telling.

8.5. Examination of phonetic and phonemic processes

An introductory conversation with a child gives an initial impression of the features of pro-
nunciation of the sounds of the native language. In order to have a complete picture of the 
phonetic side of speech, it is necessary to present a number of special tasks, having first ascer-
tained that the instructions to them and the lexical material are clear to the child with SLU. 
The sound composition of the words corresponding to these pictures is the most diverse: a 
different number of syllables, with a concourse of consonants and without it, with different 
sounds (whistling, hissing, affricates, etc.).

Realization of such tasks allows to reveal the possibilities of correct pronunciation of sounds 
by children, belonging to different phonetic groups (in comparison with the data of normative 
development). It checks how the child pronounces the sound in isolation, in the composition 
of syllables (direct, inverse, with the confluence of consonants), in words in which the test 
sound is in different positions (in the beginning, in the middle, and in the end of the word), 
in the sentence, and in the texts.

To determine the degree of mastery of children by the syllabic structure of words, subject and 
subject pictures are chosen according to thematic cycles, familiar to the child, for example, 
indicating the various types of professions and activities associated with them. The examina-
tion includes both reflected pronouncing of words and their combinations by the child, and 
independent. Particular attention is paid to the repeated reproduction of words and sentences 
in a different speech context. To determine the degree of mastery of children by the syllabic 
structure of words, subject and subject pictures are chosen according to thematic cycles, famil-
iar to the child, for example, indicating the various types of professions and activities associ-
ated with them. The examination includes both reflected pronouncing of words and their 
combinations by the child, so in phrase too.

Particular attention is paid to the repeated reproduction of words and sentences in a different 
speech context. When examining phonetic processes, various methodical techniques are used: 
independent naming of lexical material, conjugate and reflected pronunciation, naming based 
on visual and demonstrational material, etc. The results of the survey record the nature of the 
violation of the sound, the replacement of sounds, omissions, distortion of pronunciation, 
mixing, unstable pronunciation of sounds, the nature of violations of the sound-syllabic orga-
nization of words, etc. Examination of phonemic processes of a child with speech disorders 
is carried out by generally accepted methods aimed at revealing the possibilities of differen-
tiating the phonemes of the native language by ear with the possible application of adapted 
information technologies.

The readiness to learn at school for children with speech impairments is determined by the for-
mation of a whole set of prerequisites, knowledge, skills, and skills of their practical application. 
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Mastery of them is determined by sufficient maturation of the functions of the central nervous 
system, anatomical and physiological factors, as well as speech and non-speech components, 
which include the usefulness of development:

• All systems of the language in which the training will be conducted

• Operations of language analysis and synthesis

• Higher mental functions (thinking, attention, perception, memory)

• Activity maturity

• Spatial-visual orientations

• Emotional-volitional maturity

• Motor-graphic skills and so on.

As part of the examination, the speech therapist analyzes the degree of formation of all com-
ponents of the language, communicative, and speech skills, as well as operations of language 
analysis and synthesis.

The analysis of the survey results in accordance with the content of these sections makes it 
possible to comprehend the readiness of the child with the SLU to master the requirements 
of the school curriculum in the future. All of the above is a generalized unified algorithm for 
examining a child with speech disorders. However, depending on the age and basic commu-
nicative and speech skills, it is advisable to apply several differentiated schemes for examin-
ing the speech-language capabilities of children.

9. The work of the speech therapist for overcoming SLU

In Russia, the main directions and content of the speech therapist’s work with children who 
have a general hypoplasia of speech were laid in the studies of R. Levina, L. Spirova, N. 
Nikashina, G. Chirkina, A. Yastrebova, T. Filicheva, T., R. Lalaeva, T. Tumanova, N. Zhukova, 
L. Efimenkova, and others [6, 12]. Educational institutions in Russia have created complex 
conditions for working with children with disrupted speech development. In accordance with 
this, specialists perform their professional functions within the framework of several blocks:

• Diagnostic unit (clinical, speech therapist, psychological, and psycho-pedagogical study of 
children) in the structure of which it is appropriate to include neuropsychological studies 
of children adapted for preschool age.

• Treatment-and-prophylactic unit (medicinal treatment, physiotherapy exercises, massages 
and hydromassages, physiotherapy, computer-hardware technologies, phytotherapy, and 
other areas of rehabilitation).

• Educational and correctional-developing unit (pedagogical and speech therapist work, 
psychological correction).
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stories are also analyzed according to the parameters of the presence or absence of facts miss-
ing the parts of the narrative, the members of the sentence, the use of complex or simple sen-
tences, the acceptance of the help of the teacher and the adult native speaker, the presence in 
the narrative of direct speech, literary turns, the adequacy of the use of the lexical and gram-
matical means of the language, and the correctness phonetic speech in the process of telling.

8.5. Examination of phonetic and phonemic processes

An introductory conversation with a child gives an initial impression of the features of pro-
nunciation of the sounds of the native language. In order to have a complete picture of the 
phonetic side of speech, it is necessary to present a number of special tasks, having first ascer-
tained that the instructions to them and the lexical material are clear to the child with SLU. 
The sound composition of the words corresponding to these pictures is the most diverse: a 
different number of syllables, with a concourse of consonants and without it, with different 
sounds (whistling, hissing, affricates, etc.).

Realization of such tasks allows to reveal the possibilities of correct pronunciation of sounds 
by children, belonging to different phonetic groups (in comparison with the data of normative 
development). It checks how the child pronounces the sound in isolation, in the composition 
of syllables (direct, inverse, with the confluence of consonants), in words in which the test 
sound is in different positions (in the beginning, in the middle, and in the end of the word), 
in the sentence, and in the texts.

To determine the degree of mastery of children by the syllabic structure of words, subject and 
subject pictures are chosen according to thematic cycles, familiar to the child, for example, 
indicating the various types of professions and activities associated with them. The examina-
tion includes both reflected pronouncing of words and their combinations by the child, and 
independent. Particular attention is paid to the repeated reproduction of words and sentences 
in a different speech context. To determine the degree of mastery of children by the syllabic 
structure of words, subject and subject pictures are chosen according to thematic cycles, famil-
iar to the child, for example, indicating the various types of professions and activities associ-
ated with them. The examination includes both reflected pronouncing of words and their 
combinations by the child, so in phrase too.

Particular attention is paid to the repeated reproduction of words and sentences in a different 
speech context. When examining phonetic processes, various methodical techniques are used: 
independent naming of lexical material, conjugate and reflected pronunciation, naming based 
on visual and demonstrational material, etc. The results of the survey record the nature of the 
violation of the sound, the replacement of sounds, omissions, distortion of pronunciation, 
mixing, unstable pronunciation of sounds, the nature of violations of the sound-syllabic orga-
nization of words, etc. Examination of phonemic processes of a child with speech disorders 
is carried out by generally accepted methods aimed at revealing the possibilities of differen-
tiating the phonemes of the native language by ear with the possible application of adapted 
information technologies.

The readiness to learn at school for children with speech impairments is determined by the for-
mation of a whole set of prerequisites, knowledge, skills, and skills of their practical application. 
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Mastery of them is determined by sufficient maturation of the functions of the central nervous 
system, anatomical and physiological factors, as well as speech and non-speech components, 
which include the usefulness of development:

• All systems of the language in which the training will be conducted

• Operations of language analysis and synthesis

• Higher mental functions (thinking, attention, perception, memory)

• Activity maturity

• Spatial-visual orientations

• Emotional-volitional maturity

• Motor-graphic skills and so on.

As part of the examination, the speech therapist analyzes the degree of formation of all com-
ponents of the language, communicative, and speech skills, as well as operations of language 
analysis and synthesis.

The analysis of the survey results in accordance with the content of these sections makes it 
possible to comprehend the readiness of the child with the SLU to master the requirements 
of the school curriculum in the future. All of the above is a generalized unified algorithm for 
examining a child with speech disorders. However, depending on the age and basic commu-
nicative and speech skills, it is advisable to apply several differentiated schemes for examin-
ing the speech-language capabilities of children.

9. The work of the speech therapist for overcoming SLU

In Russia, the main directions and content of the speech therapist’s work with children who 
have a general hypoplasia of speech were laid in the studies of R. Levina, L. Spirova, N. 
Nikashina, G. Chirkina, A. Yastrebova, T. Filicheva, T., R. Lalaeva, T. Tumanova, N. Zhukova, 
L. Efimenkova, and others [6, 12]. Educational institutions in Russia have created complex 
conditions for working with children with disrupted speech development. In accordance with 
this, specialists perform their professional functions within the framework of several blocks:

• Diagnostic unit (clinical, speech therapist, psychological, and psycho-pedagogical study of 
children) in the structure of which it is appropriate to include neuropsychological studies 
of children adapted for preschool age.

• Treatment-and-prophylactic unit (medicinal treatment, physiotherapy exercises, massages 
and hydromassages, physiotherapy, computer-hardware technologies, phytotherapy, and 
other areas of rehabilitation).

• Educational and correctional-developing unit (pedagogical and speech therapist work, 
psychological correction).
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• Social block (psychological and pedagogical assistance to parents and optimization of mac-
rosocial conditions).

In Russia, there are such tendencies in the work of the speech therapist, in which the fol-
lowing are taken into account:

• structures and manifestations of disrupted development;

• patterns of development of children’s speech in conditions of ontogeny;

• analysis of objective and subjective conditions for the formation of the speech function of 
the child, identifying the leading speech defect, and the resulting shortcomings of mental 
development;

• early impact on speech activity for the purpose of;

• prevention of secondary violations;

• the interconnected formation of phonetic-phonemic and lexico-grammatical components 
of the language system;

• a differentiated approach to the directions, and receptions speech therapist work with chil-
dren of different ages, having a different structure of speech disturbance;

• taking into account the relationship of speech with other aspects of mental, as well as motor 
development [3, 12].

Given the manifestation and structure of the defect in the general underdevelopment of 
speech, work with children of different ages is built on an alternative combination of tradi-
tional, special pedagogical and adapted to the needs of children rehabilitation technologies.

9.1. Teaching children with SLU who do not know the phrase (the first level of speech 
development)

Teaching children with SLU who do not know the phrase (the first level of speech develop-
ment) involves the development of understanding speech and the development of active imi-
tative speech activity. First of all, we teach children to recognize, understand display objects, 
actions, signs, understand the general meaning of the word, differentiate between “who?”, 
“where?”, from where?, understand the appeal to one and several persons, grammatical cat-
egories of the number of nouns, verbs, guess subjects by their description, to determine the 
elementary cause-effect relationships. In the second direction of work, active imitative speech 
activity develops (in any phonetic design, parents, close relatives, imitating animal and bird 
cries, sounds of the surrounding world, musical instruments, giving orders—sleep, eat, go.) 
Making the first sentences of amorphous root words, Transform the verbs of the imperative 
mood into the verbs of the present time of the singular, formulate sentences for the mode: 
Noun plus verb, noun plus verb plus addition. For example, Tata (mom, dad) sleep; Tata, eat 
the soup. At the same time, exercises are carried out to develop verbal memory, attention, 
logical thinking (memorization of two to four subjects, guessing of a cleaned or added object, 
memorization and selection of pictures two to four parts). As a result of work at this stage of 
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formation of speech development, children learn to relate objects and actions to their verbal 
designation, to understand the general meaning of words. The active and passive vocabulary 
should consist of the names of objects that the child often sees; actions that he or others are 
doing themselves, some of their states (cold, warm). Children need to communicate with 
the help of elementary two-three-word sentences. Verbal activity can be manifested in any 
speech sound without correction of their phonetic design. Throughout the whole period of 
training, the correctional and developmental work involve encouraging the child to perform 
tasks aimed at developing the processes of perception (visual, spatial, tactile, etc.), atten-
tion, memory, thought operations, and optical-spatial orientations. The content of the cor-
rection-developmental impact includes the directions of work related to the development 
and improvement of motor-spatial (with respect to the possibilities of general, minor and 
articulatory motility), the formation or correction of personality development disorders, and 
emotional-volitional spheres.

9.2. Teaching children with the beginnings of phrasal speech (with a second level of 
speech development)

Teaching children with the beginnings of phrasal speech (with a second level of speech devel-
opment) suggests several directions mentioned below:

• Development of understanding of speech includes the formation of the ability to listen to 
speech, highlight the names of objects, actions, and certain characteristics; formation of an 
understanding of the general meaning of words; Preparation for the perception of dialogi-
cal and monologic speech.

• Stimulation of speech activity and development of the lexical and grammatical means of 
the language. Teaching the naming of words from 1 to 3 syllables, to teach the original skills 
of word-change, then word-formation.

• The development of an phrase speech; the assimilation of models of simple sentences; a 
noun plus a coordinated verb in the imperative mood, a noun plus an verb in the indicative 
inclination of the single number of the present tense, a noun plus an verb in the indicative 
inclination of the single present date plus a noun in the oblique case (“Vova sleep,” “Tolya 
is asleep,” “Olya is drinking juice”).

The assimilation of simple prepositions (on, under, in, out, etc.). Combining simple sen-
tences into short stories. To consolidate the skills of drawing up proposals for demonstrat-
ing actions based on questions. Learning short couplets and nursery rhymes. Moreover, 
any child’s available phonetic design of independent statements is allowed, while attention 
is paid to the correctness of the sound of grammatical elements (endings, suffixes, etc.).

• Development of the pronunciation of speech: to learn to distinguish between speech and 
non-speech sounds to determine the source, strength and direction of sound. Clarify the 
correct pronunciation of sounds available to the child. Automate the delivered sounds at 
the level of the syllables of the sentences, form the correct sound and syllabic structure of 
the word. Learn to distinguish and reproduce clearly syllabic combinations from the stored 
sounds with different emphasis, voice power, and intonation. Reproduce syllables with a 
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• Social block (psychological and pedagogical assistance to parents and optimization of mac-
rosocial conditions).

In Russia, there are such tendencies in the work of the speech therapist, in which the fol-
lowing are taken into account:

• structures and manifestations of disrupted development;

• patterns of development of children’s speech in conditions of ontogeny;

• analysis of objective and subjective conditions for the formation of the speech function of 
the child, identifying the leading speech defect, and the resulting shortcomings of mental 
development;

• early impact on speech activity for the purpose of;

• prevention of secondary violations;

• the interconnected formation of phonetic-phonemic and lexico-grammatical components 
of the language system;

• a differentiated approach to the directions, and receptions speech therapist work with chil-
dren of different ages, having a different structure of speech disturbance;

• taking into account the relationship of speech with other aspects of mental, as well as motor 
development [3, 12].

Given the manifestation and structure of the defect in the general underdevelopment of 
speech, work with children of different ages is built on an alternative combination of tradi-
tional, special pedagogical and adapted to the needs of children rehabilitation technologies.

9.1. Teaching children with SLU who do not know the phrase (the first level of speech 
development)

Teaching children with SLU who do not know the phrase (the first level of speech develop-
ment) involves the development of understanding speech and the development of active imi-
tative speech activity. First of all, we teach children to recognize, understand display objects, 
actions, signs, understand the general meaning of the word, differentiate between “who?”, 
“where?”, from where?, understand the appeal to one and several persons, grammatical cat-
egories of the number of nouns, verbs, guess subjects by their description, to determine the 
elementary cause-effect relationships. In the second direction of work, active imitative speech 
activity develops (in any phonetic design, parents, close relatives, imitating animal and bird 
cries, sounds of the surrounding world, musical instruments, giving orders—sleep, eat, go.) 
Making the first sentences of amorphous root words, Transform the verbs of the imperative 
mood into the verbs of the present time of the singular, formulate sentences for the mode: 
Noun plus verb, noun plus verb plus addition. For example, Tata (mom, dad) sleep; Tata, eat 
the soup. At the same time, exercises are carried out to develop verbal memory, attention, 
logical thinking (memorization of two to four subjects, guessing of a cleaned or added object, 
memorization and selection of pictures two to four parts). As a result of work at this stage of 
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formation of speech development, children learn to relate objects and actions to their verbal 
designation, to understand the general meaning of words. The active and passive vocabulary 
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• The development of an phrase speech; the assimilation of models of simple sentences; a 
noun plus a coordinated verb in the imperative mood, a noun plus an verb in the indicative 
inclination of the single number of the present tense, a noun plus an verb in the indicative 
inclination of the single present date plus a noun in the oblique case (“Vova sleep,” “Tolya 
is asleep,” “Olya is drinking juice”).

The assimilation of simple prepositions (on, under, in, out, etc.). Combining simple sen-
tences into short stories. To consolidate the skills of drawing up proposals for demonstrat-
ing actions based on questions. Learning short couplets and nursery rhymes. Moreover, 
any child’s available phonetic design of independent statements is allowed, while attention 
is paid to the correctness of the sound of grammatical elements (endings, suffixes, etc.).

• Development of the pronunciation of speech: to learn to distinguish between speech and 
non-speech sounds to determine the source, strength and direction of sound. Clarify the 
correct pronunciation of sounds available to the child. Automate the delivered sounds at 
the level of the syllables of the sentences, form the correct sound and syllabic structure of 
the word. Learn to distinguish and reproduce clearly syllabic combinations from the stored 
sounds with different emphasis, voice power, and intonation. Reproduce syllables with a 
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concourse of consonants. Work on the syllabic structure of words ends with the assimila-
tion of a rhythmic-syllabic drawing of words from two to three syllables. Violations of 
sound reproduction are permissible.

Correction and development work with children includes areas related to the development 
and harmonization of the child’s personality with SLU, the formation of moral, moral, 
willful, aesthetic, and humanistic qualities. The systemic approach to overcoming speech 
violation provides for a comprehensive correction-development work that integrates the 
aspects of speech-language work with the purposeful formation of the psychophysiologi-
cal capabilities of the child with SLU, namely, the processes of attention, memory, per-
ception, thinking, motor and optical-spatial functions according to age guidelines, and 
personalized opportunities for children with SLU. By the end of this stage of education, 
children should have a simple phrase, learn to align the main members of the sentence, 
understand and use simple prepositions, certain categories of case, number, time, and gen-
der. The understanding of some grammatical forms of words, simple stories, and short 
fairy tales is expanded.

9.3. Teaching children with unfolded phrase speech with elements of lexico-grammatical 
underdevelopment (the third level of speech development)

Teaching children with unfolded phrase speech with elements of lexico-grammatical under-
development (the third level of speech development) provides the following:

1. The development of understanding speech (the ability to listen to speech, to differentially 
perceive the names of objects, actions of signs, to develop an understanding of the finer 
values of generalizing words, to prepare for mastering monological and dialogical speech)

2. Development of the ability to differentiate by ear and in speech opposition sounds of 
speech

3. Fixing the pronunciation of words from 2 to 4 syllables with different variants of concur-
rence of consonant sounds. Use these words in spontaneous speech.

4. Strengthening the skills of sound analysis and synthesis. The differentiation of sounds at 
all stages of training is given great attention. Each sound, once its correct pronunciation is 
achieved, is compared by ear with all articulatory or acoustically close sounds (1st stage 
of differentiation). Later, after the assimilation of the articulation of the second of a pair of 
interchangeable sounds in speech, differentiation is made not only by hearing, but also by 
pronunciation (the second stage of differentiation).

5. Teaching elements of literacy. Acquaintance with letters corresponding to correctly pro-
nounced sounds. Learning the elements of sound and letter analysis and synthesis when 
working with syllable and word patterns. Reading and printing of individual syllables, 
words, and short sentences.

6. Development of the lexical and grammatical means of the language. This section includes 
not only an increase in quantitative, but primarily qualitative indicators: the expansion of 
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the meaning of words; formation of the semantic structure of the word; and the introduc-
tion of new words and phrases into independent speech with changing grammatical forms 
of words. The ability to explain the figurative meaning of words, to choose synonyms and 
antonyms, and so on.

7. Compilation of narrative based on events of a given sequence, composing sentences with 
different kinds of subordinate clauses, fixing skills to compose stories on a picture, a series 
of pictures, on presentation, on demonstrating actions, transforming a deformed text; in-
clusion in the stories of the beginning and end of the plot, elements of fantasy.

The complex correction and development work are aimed at the formation and improve-
ment of the speech-language capabilities of children with SLU, on the further development of 
higher mental functions, emotional-volitional status, harmonization of the personality struc-
ture, enrichment of motor skills, skills and experience of their application in socially signifi-
cant situations in accordance with age requirements, and the personified abilities of children 
with SLU.

As a result of education, children must learn the skills of using simple and complex sen-
tences, be able to make a story on a picture and a series of pictures, retell the text, mas-
ter grammatically correct conversational speech in accordance with the basic norms of the 
language; phonetically correctly formulate statements, transferring the syllabic structure of 
words, to own some certain elements of reading and writing (reading and typing individual 
letters, syllables, and short words). However, their detailed speech can have some lexical, 
grammatical, phonetic inaccuracies, the elimination of which must be combined with the 
teaching of children to complex forms of speech, which is suggested to be done at the next 
stage of the training.

9.4. The education of children with residual manifestations of an imperfectly expressed 
underdevelopment of all components of the linguistic system (the fourth level of speech 
development)

The education of children with residual manifestations of an imperfectly expressed underde-
velopment of all components of the linguistic system (the fourth level of speech development) 
prescribes the following directions of work connected with the comprehensive preparation 
for the school:

• Improving the lexical and grammatical means of the language: expanding the lexical stock 
in the process of learning new words and lexical groups, stimulating word-forming pro-
cesses, practicing synonyms and antonyms, explaining them, explaining the figurative 
expression of words and whole expressions, transform one grammatical category into 
another.

• Development of an expanded phrase speech: to consolidate the skill of using sentences 
for basic words, to expand the scope of proposals by introducing homogeneous members 
of sentences, to consolidate the skills of the story, retelling with elements of fantasy and 
creative plots.
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• To improve the pronunciation of speech: to consolidate the skills of clear pronunciation 
and distinction of the delivered sounds, to consolidate their correct pronunciation in poly-
syllabic words and statements, to bring up the rhythmic intonation and melodic coloring 
of speech.

• Preparation for mastering primary basic skills of writing and reading: fixing the concepts 
of “sound,” “syllable,” “word,” “sentence,” learning to analyze and synthesize backward 
and direct syllables and monosyllabic two or three complex words, slit alphabet, syllables, 
words and read them, develop optic-spatial and motor-graphic skills, prepare for reading 
with awareness of the meaning of what has been read.

Throughout the entire period of training, the correctional and developmental work envisages 
a purposeful and systematic implementation of a general corrective action strategy aimed 
at overcoming/compensating for the shortcomings of speech, emotional-volitional, personal, 
motor development, imperfection of mental, spatial-oriental, motor processes, and memory, 
attention, and so on. This systematic approach provides for mandatory preventive work 
aimed at preventing potentially possible, including delayed, consequences and complications 
resulting from a violation of the speech-language development of a child with SLU.

10. Conclusions

With the competent work of the speech therapist and all the members of the multidisciplinary 
team of specialists, the result of the corrective-developmental impact is expressed in the fact 
that the speech of preschool children is as close as possible to the age norms.

The above-mentioned Russian experience in planning and implementing, a strategy for 
working with pre-school children with THP has a proven effectiveness for many decades. 
At the same time, the possibility of an optimal variational combination of different methods, 
technologies, and methods of work of the speech therapist with such children in the general 
“space” of the chosen pedagogical strategy has been proved.

It is important to note that the Russian trends and strategies for overcoming language abnor-
malities in childhood have fully confirmed the effectiveness of application in other lan-
guage groups (Belarusian, Lithuanian, Latvian, Ukrainian, Armenian, Azerbaijani, and other 
languages).
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Abstract

Phonological development in some children does not follow the typical trajectory. This 
may affect their communication processes. The primary aim of this chapter is to char‐
acterize the phonological development of Spanish‐speaking children with phonologi‐
cal problems. The characterization is based on the Theory of Natural Phonology, which 
poses that children with phonological problems produce phonologically simplified 
words resulting from the application of strategies known as phonological simplification 
processes. Phonological development implies the progressive elimination of these strat‐
egies. It has been observed that children with phonological problems produce phono‐
logically simplified words until advanced age. This chapter focuses on studies involving 
Chilean children with phonological problems, in an attempt to characterize their pho‐
nological performance. Overall, the point can be made that Chilean children with pho‐
nological problems have a trajectory of phonological development of their own, with 
phonological simplification processes equally affecting syllable structure and word struc‐
ture. Also, these processes tend to consistently decrease with age at a steady rate. Once 5 
years of age, however, processes tend to become more persistent and decrease becomes 
slower. They are also prone to have problems both with the phonological representation 
of words and lexical comprehension. Finally, they seem to be challenged by phonological 
awareness and grammar.

Keywords: phonology, development, Spanish‐speaking children, impairments

1. Introduction

Children with phonological alterations have problems when uttering words (they omit ele‐
ments, alter syllables, substitute phonemes, etc.), difficulties that cannot be explained by 
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articulatory disorders. These children’s productions are hardly intelligible, similar to younger 
peers’. This lack of intelligibility makes communication difficult; these productions are usu‐
ally associated to problems in language development.

This chapter reviews a series of studies on phonological problems (PP) in Spanish‐speaking 
children, specifically Chilean monolingual children. The studies are based on the Theory of 
Natural Phonology (TNP). The primary aim of these studies is to contribute to the character‐
ization of the phonological development in Spanish‐speaking children with PP. This might 
provide valuable insights to understand the phonological challenges faced by these children. 
It may be considered as a glimpse into an impairment which has not been studied in depth 
among Chilean children. Conclusions can be useful in two ways. First, they can help better 
understand the problem in general and, consequently, improve related therapeutic interven‐
tions. Second, characterizing this particular group of children might be of use to compare 
Chilean children with Spanish‐speaking children from other countries to determine both 
commonalities and differences. Studying phonological performance in children with phono‐
logical problems (PP), however, necessarily requires research on normal development, which 
also relies on the model used to study PP.

The chapter is organized in four sections: (a) review of phonological development from 
the point of view of the Theory of Natural Phonology, which advances the progres‐
sive  elimination of the strategies used by children to produce phonologically simplified 
words; (b) phonological development in Spanish‐speaking children. In this section, studies 
on the progressive elimination of simplification strategies in typically developing Spanish‐
speaking children are presented; (c) phonological problems in Spanish‐speaking children. 
This section focuses on phonological development in children with phonological problems; 
finally, section (d) Phonological awareness in Spanish‐speaking children with phonological 
problems.

2. Phonological development from the theory of natural phonology

The study of phonological development is a complex task that requires explaining the dis‐
crepancies in linguistic production between adults and children, establishing phonological 
development patterns in infants and determining the basic unit (phoneme or word) that will 
be deemed important in the future [1, 2].

The complexity of this topic generates many different perspectives that seek to capture it accu‐
rately. Some have focused on the sequence of the appearance of phoneme and the features that 
they characterize (behavioral and structuralist theories). Other approaches, like the Theory of 
Natural Phonology, focus on the acquisition of phonology of the word. Still, when discuss‐
ing the psychological reality and the explanatory power of their postulates phonology [3],  
one must recognize its usefulness in describing the relationship between adult and infantile 
productions to better understand the phonological difficulties for young people and to design 
programs for intervention [1, 3].
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Theory of Natural Phonology (TNP) states that a child possesses a phonological represen‐
tation of a word that is equal to that of an adult, even though they produce the word with 
errors. A child hears a word from an adult, processes it, and then reproduces it in a phono‐
logically simplified manner. The simplification of the word consists that the child applies 
strategies, known as the Phonological Simplification Processes (PSP), which are mental 
operations that constitute an innate system. Another way to understand the PSP is as error 
patterns commonly found in children language outputs [3] that modify phonological rep‐
resentations of words. PSP facilitate the linguistic production of children [4]. Additionally, 
it has been suggested that the simplifications can occur in the word, in the syllable or in the 
phoneme. At the word level, one could find the assimilations and alterations in the number 
of syllables in the word. In contrast, the reduction of the consonant group and the omis‐
sion of the coda are processes that affect the syllable. The substitutions correspond to the 
phoneme level [5]. From another perspective, PSP are classified as systemic or structural. 
They are considered systemic when they affect the system of phonological oppositions, 
as it occurs in substitution processes. Contrastingly, they are structural processes when 
they simplify the word or syllable structure and when phonemes are assimilated inside 
words [6, 7].

In the proposal of TNP, a distinction is built between the three types of PSP: those related to 
the structure of the syllable and the word, those from substitution and those from assimilation. 
The PSP related to the structure of the syllable and the word are procedures in which the child 
reduces its syllables to “consonant (C) + vowel (V),” a basic structure [8] that most commonly 
occurs in the Spanish language [9]. This simplification can suppress codas (/pata_lón/ for “pan‐
talón,” pant), reducing consonant groups (/páto for “plato,” plate) and diphthongs (/áto/ for 
“auto,” car), among other strategies. As well, this tends to simplify the word structure, reduc‐
ing them to the sequence CV + CV. This occurs, for example, when the amount of syllables of 
a word is reduced by the omission of unstressed syllables (/_pósa/ for “mariposa,” butterfly).

The PSP of assimilation consist of replacing phonemes to make them similar or identical to 
other phonemes present in the model word or in the word produced by the child (/núna/ for 
“luna,” moon). The PSP of substitution is a strategy that change phoneme groups for mem‐
bers from another groups (fricatives for stop /kiráfa/ for “jirafa,” giraffe) or for a phoneme 
within the same group (liquid together /pélo/ for “perro,” dog) [10]. Table 1 summarizes 
relevant PSP (Table 1).

According to TNP, the phonological development implies the progressive elimination 
of the PSP until the child achieves word production like that of an adult. Certainly, the 
decrease in PSP occurs alongside the acquisition of the system of phonemes. As well, stud‐
ies about PSP suggest that PSP are strategies that children use, especially at the period 
of lexical explosion around 18 to 20 months. The increase in new words demands finer 
phonological representations that allow children to distinguish similar words [11, 12]. 
Therefore, phonological development is favored because of the lexical increase that con‐
tributes to a permanent reorganization of the phonological representation of the words for 
children [13].
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articulatory disorders. These children’s productions are hardly intelligible, similar to younger 
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the point of view of the Theory of Natural Phonology, which advances the progres‐
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programs for intervention [1, 3].
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“auto,” car), among other strategies. As well, this tends to simplify the word structure, reduc‐
ing them to the sequence CV + CV. This occurs, for example, when the amount of syllables of 
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The PSP of assimilation consist of replacing phonemes to make them similar or identical to 
other phonemes present in the model word or in the word produced by the child (/núna/ for 
“luna,” moon). The PSP of substitution is a strategy that change phoneme groups for mem‐
bers from another groups (fricatives for stop /kiráfa/ for “jirafa,” giraffe) or for a phoneme 
within the same group (liquid together /pélo/ for “perro,” dog) [10]. Table 1 summarizes 
relevant PSP (Table 1).

According to TNP, the phonological development implies the progressive elimination 
of the PSP until the child achieves word production like that of an adult. Certainly, the 
decrease in PSP occurs alongside the acquisition of the system of phonemes. As well, stud‐
ies about PSP suggest that PSP are strategies that children use, especially at the period 
of lexical explosion around 18 to 20 months. The increase in new words demands finer 
phonological representations that allow children to distinguish similar words [11, 12]. 
Therefore, phonological development is favored because of the lexical increase that con‐
tributes to a permanent reorganization of the phonological representation of the words for 
children [13].
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PSP Definition Examples

Structure of the syllable and the word

1. Consonant‐group reduction 1. Omission of /l/ o /r/ of a homosyllabic 
consonant group

1. /p_áto/ for /pláto/ (plate) /t_en / for 
/tren/ (train)

2. Diphthong reduction 2. Omission of a diphthong vowel 2. ./á_to/ for /áuto/ (car)

3. Coda suppression. 3. Omission of consonantal phoneme at 
the end of syllable

3. /pa_talón/ for /pantalón/ (pant)

4. Coalescence 4. Merging of two adjacent phonemes 
originating a different consonantal 
phoneme

4. /kén/ for /tren/ (train)

5. Omission of unstressed 
elements

5. Omission of unstressed syllables or any 
of the phonemes that constitute it

5. /pósa/ for /mariposa/(butterflay)

6. Addition of phonemes or 
syllables

6. Addition of phonemes or syllables 6. /níndio / for /indio/ (Indian) /
kaperutusita/ for /kaperusita/ (Little 
Red Riding Hood)

7. Inversion of phonemes or 
syllables

7. Two phonemes or syllables switch their 
position

7. /uáto/ for /áuto/ (car) /tenéfolo/ for 
/teléfono/ (phone)

Assimilation

1. Identical 1. A phoneme becomes identical to 
another one in a word

1. bubánda/ for /bufánda/ (scarf)

2. Labial 2. A phoneme becomes similar to a labial 
phoneme (/p/, /b/, /m/) or a labiodental 
(/f/) phoneme

2. /plátamo/ for /plátano/ (banana)

3. Dental 3. A phoneme becomes similar to a dental 
phoneme (/t/, /d/, /s/)

3. /madípósa/ for /maripósa/ 
(butterfly)

4. Velar 4. A phoneme becomes similar to a velar 
phoneme (/k/, /g/, /x/,/o/,/u/)

4. /gufánda/ for /bufánda/ (scarf)

5. Nasal 5. An oral phoneme becomes similar to a 
nasal phoneme (/m/, /n/)

5. /anfómbra/ for /a/fómbra/) (carpet)

6. Syllabic 6. A syllable becomes identical to another 
one within a word

6. /lilikóptero/ for /elikóptero/ 
(helicopter)

Substitution

1. Posteriorization 1. A phoneme articulated in anterior areas 
is replaced by another one articulated in 
posterior areas

1. /ekifísio/ for /edifício/ (building)

2. Frontalization 2. A phoneme articulated in posterior 
areas is replaced by another one 
articulated in anterior areas

2. /buánte/ for /guánte/ (glove)

3. Stopping 3. A fricative phoneme is replaced by an 
occlusive or affricated phoneme (similar 
articulation zones)

3. /póka/ for /fóka/ (seal)

4. Fricativization 4. An occlusive or affricated phoneme is 
replaced by a fricative (similar articulation 
zones)

4. /marifósa/ for /maripósa/ 
(butterflay)
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In the following section, we will explore phonological development in Spanish‐speaking chil‐
dren within the context of the TNP. Specifically, this section will discuss a study undertaken 
with children in Chile.

3. Phonological development in Spanish‐speaking children

Phonological development has been widely studied in children who speak English with no 
preexisting language problems and in children with linguistic difficulties [3, 8, 14, 15]. In 
Spanish, studies on this topic are scarce. The ones that exist have explored descriptions of the 
acquisition of phoneme at different age ranges in Mexican children between 3 and 6 years old 
by using denomination tasks [16] and in Spanish children between 3 and 7 years old by word 
repetition tasks [17].

In addition to the acquisition of phonemes, phonological development based on the TNP has 
been studied in different groups of Spanish‐speaking children [4, 7, 18–24].

In Spanish children between 3 and 6 years old, researchers have corroborated that the PSP 
disappear as age increases and that the PSP are less frequent around 6 years of age [7, 18, 20]. 
As well, it has been noted that variability of PSP decreases in spontaneous speech in Spanish 
children between 3 and 5 years old as age increases [4].

In Argentinean children between 2 and 5 years old, it was found that the decrease in PSP 
occurs specifically between 4 and 4 years and 6 months old. In addition, it was found that the 
more frequent types of PSP are related to syllable and word structure [24].

The previous results have permitted researches to note the decrease in PSP along with age, 
which agrees with the proposal of the TNP. However, there are few studies in the Spanish 
language that detail gradual decreases in the different types of PSP in distinct age ranges, like 
what occurred in the studies by Bosch with Spanish children [7] and the studies by Storti with 
Argentinean children [24].

A study performed with Chilean children between the ages of 3:0 and 6:11 years old is 
presented in more detail. The principle research questions were: Do PSP decrease as age 
increases? How do PSP decrease in different age ranges? [25]. Different age ranges were 3:0 to 
3:11 years old (90 children, 41 girls and 49 boys); 4:0 to 4:11 years (90 children, 45 girls and 45 
boys); 5:0 to 5:11 years (90 children, 45 girls and 45 boys); 6:0 to 6:11 years (90 children, 45 girls 

PSP Definition Examples

5. Semiconsonantization of 
liquid phonemes

5. A liquid phoneme ((/l/, /r/) is replaced 
by yod (j) or wau (w)

5. /tjen/ for /tren/ (train)

6. Within‐category liquid 
substitution

6. A liquid phoneme is replaced by a 
different liquid phoneme

6. /kape/usita/ for /kaperusita (Little 
Red Riding Hood)

Table 1. Most frequent phonological simplification processes.
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PSP Definition Examples

Structure of the syllable and the word
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consonant group

1. /p_áto/ for /pláto/ (plate) /t_en / for 
/tren/ (train)

2. Diphthong reduction 2. Omission of a diphthong vowel 2. ./á_to/ for /áuto/ (car)

3. Coda suppression. 3. Omission of consonantal phoneme at 
the end of syllable

3. /pa_talón/ for /pantalón/ (pant)

4. Coalescence 4. Merging of two adjacent phonemes 
originating a different consonantal 
phoneme

4. /kén/ for /tren/ (train)

5. Omission of unstressed 
elements

5. Omission of unstressed syllables or any 
of the phonemes that constitute it

5. /pósa/ for /mariposa/(butterflay)

6. Addition of phonemes or 
syllables

6. Addition of phonemes or syllables 6. /níndio / for /indio/ (Indian) /
kaperutusita/ for /kaperusita/ (Little 
Red Riding Hood)

7. Inversion of phonemes or 
syllables

7. Two phonemes or syllables switch their 
position

7. /uáto/ for /áuto/ (car) /tenéfolo/ for 
/teléfono/ (phone)

Assimilation

1. Identical 1. A phoneme becomes identical to 
another one in a word

1. bubánda/ for /bufánda/ (scarf)

2. Labial 2. A phoneme becomes similar to a labial 
phoneme (/p/, /b/, /m/) or a labiodental 
(/f/) phoneme

2. /plátamo/ for /plátano/ (banana)

3. Dental 3. A phoneme becomes similar to a dental 
phoneme (/t/, /d/, /s/)

3. /madípósa/ for /maripósa/ 
(butterfly)

4. Velar 4. A phoneme becomes similar to a velar 
phoneme (/k/, /g/, /x/,/o/,/u/)

4. /gufánda/ for /bufánda/ (scarf)

5. Nasal 5. An oral phoneme becomes similar to a 
nasal phoneme (/m/, /n/)

5. /anfómbra/ for /a/fómbra/) (carpet)

6. Syllabic 6. A syllable becomes identical to another 
one within a word

6. /lilikóptero/ for /elikóptero/ 
(helicopter)

Substitution

1. Posteriorization 1. A phoneme articulated in anterior areas 
is replaced by another one articulated in 
posterior areas

1. /ekifísio/ for /edifício/ (building)

2. Frontalization 2. A phoneme articulated in posterior 
areas is replaced by another one 
articulated in anterior areas

2. /buánte/ for /guánte/ (glove)

3. Stopping 3. A fricative phoneme is replaced by an 
occlusive or affricated phoneme (similar 
articulation zones)

3. /póka/ for /fóka/ (seal)

4. Fricativization 4. An occlusive or affricated phoneme is 
replaced by a fricative (similar articulation 
zones)

4. /marifósa/ for /maripósa/ 
(butterflay)
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In the following section, we will explore phonological development in Spanish‐speaking chil‐
dren within the context of the TNP. Specifically, this section will discuss a study undertaken 
with children in Chile.

3. Phonological development in Spanish‐speaking children

Phonological development has been widely studied in children who speak English with no 
preexisting language problems and in children with linguistic difficulties [3, 8, 14, 15]. In 
Spanish, studies on this topic are scarce. The ones that exist have explored descriptions of the 
acquisition of phoneme at different age ranges in Mexican children between 3 and 6 years old 
by using denomination tasks [16] and in Spanish children between 3 and 7 years old by word 
repetition tasks [17].

In addition to the acquisition of phonemes, phonological development based on the TNP has 
been studied in different groups of Spanish‐speaking children [4, 7, 18–24].

In Spanish children between 3 and 6 years old, researchers have corroborated that the PSP 
disappear as age increases and that the PSP are less frequent around 6 years of age [7, 18, 20]. 
As well, it has been noted that variability of PSP decreases in spontaneous speech in Spanish 
children between 3 and 5 years old as age increases [4].

In Argentinean children between 2 and 5 years old, it was found that the decrease in PSP 
occurs specifically between 4 and 4 years and 6 months old. In addition, it was found that the 
more frequent types of PSP are related to syllable and word structure [24].

The previous results have permitted researches to note the decrease in PSP along with age, 
which agrees with the proposal of the TNP. However, there are few studies in the Spanish 
language that detail gradual decreases in the different types of PSP in distinct age ranges, like 
what occurred in the studies by Bosch with Spanish children [7] and the studies by Storti with 
Argentinean children [24].

A study performed with Chilean children between the ages of 3:0 and 6:11 years old is 
presented in more detail. The principle research questions were: Do PSP decrease as age 
increases? How do PSP decrease in different age ranges? [25]. Different age ranges were 3:0 to 
3:11 years old (90 children, 41 girls and 49 boys); 4:0 to 4:11 years (90 children, 45 girls and 45 
boys); 5:0 to 5:11 years (90 children, 45 girls and 45 boys); 6:0 to 6:11 years (90 children, 45 girls 
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5. A liquid phoneme ((/l/, /r/) is replaced 
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5. /tjen/ for /tren/ (train)
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and 45 boys). The PSP were elicited in 37 words used to complete sentences through deferred 
imitation. The words presented distinct levels of phonological complexity, which are different 
amounts of syllables, accentuation and syllabic complexity.

The results obtained from statistical analysis demonstrated that the use of PSP significantly 
reduced between 3 and 6 years old, corroborating previous evidence [7, 24]. Additionally, it 
established a negative correlation between this correlation and age, or that with age one uses 
less processes. PSP decrease by almost half when they move from each age range to another.

As well, it determined that the distinct types of PSP were eliminated in different ways at the 
ages studied.

The PSP related to syllable and word structure are the most frequent in all of the groups and 
significantly decrease in each subsequent age group. In other words, they appear as founda‐
tional processes in phonological development through which one begins to gradually incor‐
porate distinct syllable structures in words of high syllable count between the ages of 3 and 6.

The PSP of assimilation, in contrasts, are significantly more common in children aged 3 years 
old, which agrees with the results found in Argentinean children where these processes were 
the most commonly employed in children between 2:5 and 3:0 years old [24]. This also coin‐
cides with the phonological profile presented by Bosch [19] for Spanish children aged 3:0 
years old in which the presence of assimilations was considered normal while they began 
to decrease noticeably at 4:0 years old until they no longer appeared in children between 5:0 
and 6:0 years old. This idea implies that the assimilation of phonemes is an early strategy to 
simplify the emission of words in early‐stage phonological development.

As for the PSP of substitution, it warns that children 5:0 years old used them scarcely, like chil‐
dren 6:0‐year olds. This type of processing is related to the construction of the phonological 
system. For this reason, it is feasible that between 5 and 6 years old the use of PSP of substitu‐
tion is so infrequent that these children already possess an almost complete phoneme system 
only missing some of the more rhotic phonemes [7, 16, 26].

Additionally, socioeconomic status was relevant in the phonological development of Chilean 
children in this study. It coincides with what was already suggested in previous studies, that 
differences in economics groups in the use of PSP can affect word emission and master of pho‐
nemes [3, 27]. Upon studying socioeconomic level in each age range, it was observed that the 
difference between children from middle‐low class backgrounds and middle‐high class back‐
grounds always maintained itself for children between 3 and 6 years old. This corroborates 
that belonging to a certain socioeconomic class clearly influences the phonological develop‐
ment in a way that favors children from more upper class backgrounds. This fact expands and 
affirms the previous assumption that Chilean children aged 3 years old from higher socioeco‐
nomic backgrounds employ less PSP than children from a lower socioeconomic background, 
in particular in processes related to syllable and word structure [28].

In summary, the studies of Spanish‐speaking children demonstrate that the PSP decrease as age 
increases. Additionally, they warn that the more common PSP are related to syllable and word 
structure and that they can be understood as foundational PSP in phonological development.  
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PSP of assimilation, it could affirm that they are very common in younger children and that 
they tend to disappear around age 4. Finally, the PSP of substitution are almost eliminated 
between the ages of 5 and 6.

The TNP can also be utilized to explain the phonological problems that generally arise in chil‐
dren. They point to language development not much different from that of an even younger 
child, even if that child can articulate the phonemes well. This can be attributed to the fact 
that some children conserve the PSP even when they should no longer exist. These children 
present a problem known in the speech pathology world as phonological problem [8, 2, 26].

In the following section, we will explore the phonological disorders in Spanish‐speaking chil‐
dren from the perspective of the TNP.

4. Phonological problems in Spanish‐speaking children

Phonological development, considering the elimination of PSP with age, remains unclear for 
children with phonological problems (PP) and has few studies relating to the matter, espe‐
cially in the Spanish language. Certainly, the PP is a complex topic since it affects factors in 
a different way. Regardless, children have difficulty in the emission of words that cannot 
be explained by problems with phoneme articulation. For this reason, a child can produce  
/la núna/ for “la luna” (moon), adequately emitting the phoneme /l/ only once. This problem 
is clearly demonstrated through an increase in the amount of syllables and the phonological 
complexity of a word, therefore suggesting that it is not surprising that polysyllables pre‐
sented a unique challenge. The problems with phonological emission of a word also appear 
in the varied production of the same word. For example, a child, while telling a story, may say 
the word “entonces” (so) so like /entóne/; /tónse/ o /intóse/.

In this section, we will present various studies performed with Spanish‐speaking children 
with PP centered on their use of PSP. Specifically, we will illustrate in detail studies of Chilean 
children.

A study of PSP in Catalan and Spanish‐speaking children between 3:0 and 4:0 years old with 
specific language impairment (SLI) observed changes in their phonological profile [29]. The 
most significant PSP at 3 years old were syllable omissions, especially when compared against 
a control group of the same age. In contrast, the same children at 4:0 years old more com‐
monly used the PSP associated with the reduction in consonant sequences and the omissions 
of consonants (equally in the onset as in the syllabic coda), in addition to an absence of the 
multiple rhotic phoneme /r/. In this sense, the PSP at 3:0 years old involve the word level, 
whereas those at 4:0 years old affect the syllabic level and begin to appear at the phoneme 
level. This suggests a tendency in development to advance from the word toward the syllable 
to finalize the phoneme system.

A different study performed with Spanish‐speaking children in Puerto Rico with PP between 
the ages of 3:0 and 4:0 demonstrated, at each age group, PSP with a percentage of occur‐
rences exceeding 10%. In the 3:0–3:11 years old group, these processes were cluster reduction  
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and 45 boys). The PSP were elicited in 37 words used to complete sentences through deferred 
imitation. The words presented distinct levels of phonological complexity, which are different 
amounts of syllables, accentuation and syllabic complexity.

The results obtained from statistical analysis demonstrated that the use of PSP significantly 
reduced between 3 and 6 years old, corroborating previous evidence [7, 24]. Additionally, it 
established a negative correlation between this correlation and age, or that with age one uses 
less processes. PSP decrease by almost half when they move from each age range to another.

As well, it determined that the distinct types of PSP were eliminated in different ways at the 
ages studied.

The PSP related to syllable and word structure are the most frequent in all of the groups and 
significantly decrease in each subsequent age group. In other words, they appear as founda‐
tional processes in phonological development through which one begins to gradually incor‐
porate distinct syllable structures in words of high syllable count between the ages of 3 and 6.

The PSP of assimilation, in contrasts, are significantly more common in children aged 3 years 
old, which agrees with the results found in Argentinean children where these processes were 
the most commonly employed in children between 2:5 and 3:0 years old [24]. This also coin‐
cides with the phonological profile presented by Bosch [19] for Spanish children aged 3:0 
years old in which the presence of assimilations was considered normal while they began 
to decrease noticeably at 4:0 years old until they no longer appeared in children between 5:0 
and 6:0 years old. This idea implies that the assimilation of phonemes is an early strategy to 
simplify the emission of words in early‐stage phonological development.

As for the PSP of substitution, it warns that children 5:0 years old used them scarcely, like chil‐
dren 6:0‐year olds. This type of processing is related to the construction of the phonological 
system. For this reason, it is feasible that between 5 and 6 years old the use of PSP of substitu‐
tion is so infrequent that these children already possess an almost complete phoneme system 
only missing some of the more rhotic phonemes [7, 16, 26].

Additionally, socioeconomic status was relevant in the phonological development of Chilean 
children in this study. It coincides with what was already suggested in previous studies, that 
differences in economics groups in the use of PSP can affect word emission and master of pho‐
nemes [3, 27]. Upon studying socioeconomic level in each age range, it was observed that the 
difference between children from middle‐low class backgrounds and middle‐high class back‐
grounds always maintained itself for children between 3 and 6 years old. This corroborates 
that belonging to a certain socioeconomic class clearly influences the phonological develop‐
ment in a way that favors children from more upper class backgrounds. This fact expands and 
affirms the previous assumption that Chilean children aged 3 years old from higher socioeco‐
nomic backgrounds employ less PSP than children from a lower socioeconomic background, 
in particular in processes related to syllable and word structure [28].

In summary, the studies of Spanish‐speaking children demonstrate that the PSP decrease as age 
increases. Additionally, they warn that the more common PSP are related to syllable and word 
structure and that they can be understood as foundational PSP in phonological development.  
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PSP of assimilation, it could affirm that they are very common in younger children and that 
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(/plato/ /páto/, plate), stopping (/frío/ /pío/, cold), liquid simplification (/pláto/ /pwáto/, plate), 
and initial consonant deletion. In the 4:0–4:11 years old group, they used the same process with‐
out initial consonant deletion. In the same way, they suggested that to diagnose a suspected PP 
in Spanish‐speaking children, speech‐language pathologists can look at three specific markers: 
(1) the use of initial consonant deletion, (2) a moderate percentage‐of‐occurrence of liquid sim‐
plification and stopping, and/or (3) a high percentage‐of‐occurrence for cluster reduction [21].

Following, it presents studies with monolingual, Spanish‐speaking Chilean children with PP. 
First, it approached the phonological development of these children by characterizing their 
emission of PSP in distinct age ranges. Later, it supplemented their understanding of the PP 
through a study on the production of polysyllables and a different study on the phonological 
representation of a word.

Studies of children were performed by eliciting the PSP through the test to evaluate processes 
of phonological simplification, revised version, known as the TEPROSIF‐R [10]. This instru‐
ment evaluates PSP in Spanish‐speakers between 3 and 6 years old. It was used in the studies 
to be described here. First, it will present the test and later we will explore the studies.

The TEPROSIF‐R consists of 37 words of a different length, stress and syllabic complexity 
that facilitate the issuance of PSP. Deferred imitation is supported with flashcards. Showing 
the child a picture on the top of a sheet, the child is told, for example, “Look, here is a duck 
and now look here (pointing to the picture on the bottom of the page): On the water there is 
a… (and the child is expected to complete the sentence with the target word).” The child’s 
responses are recorded and then phonologically transcribed in a log sheet, where the PSP 
issued in each word are identified and each assigned 1 point each. The total score is inter‐
preted according to the norms corresponding to their age.

The test was administered to 620 children between 3:0 and 6:0 years old, grouped in four 
age ranges: 3:0–3:11, n = 137 (67 girls and 70 boys), 4.0–4.11, n = 182 (82 girls and 100 boys), 
5.0–5.11, n = 157 (79 girls and 78 boys), 6.0–6.11, n = 144 (70 girls and 74 boys). The participants 
were identified by three social classes: lower‐middle class children (31% of the sample), mid‐
dle‐class children (30% of the sample), and upper‐middle class children (39% of the sample). 
In addition, participants were selected from five regions in Chile.

The statistical analysis found that, first, there is significant correlation between the score of 
the TEPROSIF and the age of the child (r = −0.64, p.000, the index is negative because a much 
younger age corresponds to a greater number of PSP). Second, it discriminates between dif‐
ferent age ranges (ANOVA and Tuckey). It also discriminates between children with typical 
language development (TLD) and children with specific language impairment, SLI (Mann 
Whitney). Finally, it presents a high level of reliability (Alpha Cronbach 0.90).

An initial study was performed with Spanish‐speaking Chilean children 4:0‐year‐olds with 
SLI. The research question posed was: Do 4:0‐year‐old children with SLI emit PSP similarly 
to 4:0‐year‐old children with Typical Language Development (TLD) or are they more like 
3:0‐year‐old children with TLD? [30].
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It worked with 21 children 4:0‐year olds with SLI and two groups of children with TLD, one 
group of 4:0‐year‐olds (n = 90) and another group of 3:0‐year‐olds (n = 90). Each child was 
evaluated with the TEPROSIF‐R.

The analysis of the results found that 4:0‐year olds with SLI had significantly more PSP than 
4:0 and 3:0‐year‐old children with TLD, a difference that was observed in all three types of 
PSP (according to ANOVA and Tuckey).

As well, it was noted that 4:0‐year olds with SLI used the PSP differently than 3:0 and 4:0‐year‐
old children with TLD. A large percentage of children with SLI use PSP, which are rarely used 
by children with TLD. This is to say, these children not only have more PSP but use processes 
that are less used by children with TLD.

The wide usage of less common PSP by children with SLI is seen especially in the use of the 
following processes:

a. Processes related to syllable and word structure: the addition of phonemes or syllables 
(/plátano/ /plántano, banana), coalescence (/tren/ /ken/, train) and metathesis (/bufánda/ 
/fubánda/, scarf)

b. Assimilation processes: velar (/bufánda/ /gufánda, scarf), nasal (/alfómbra/ /anfómbra/, 
carpet); labial (/plátano/ /plátamo/, banana)

c. Substitution processes coda aspiration (/dúlse/ /dúhse/, candy) and substitution of liquid 
phonemes for non‐liquid phonemes (/xáula/ /xáuba/, birdcage)

Therefore, 4:0‐year‐old children with SLI present a distinct profile from similarly aged or 
younger children with TLD. These problems specifically arise with structural process (syl‐
lable and word structure and assimilation). In this respect, it is remarkable that the assimila‐
tion PSP exist in 4:0‐year‐old children with SLI, something that does not occur in 4:0‐year olds 
with TLD.

In a different study, we approached how children with PP at ages 4:0, 5:0 and 6:0 manage PSP 
[31]. The research questions were as follows: Does the use of PSP in children with PP change 
between the ages of 4:0 and 6:0? If they do change, how do these changes reveal themselves?

This study worked with a group of 34 children distributed in three age ranges: 4:0 years  
(n = 12); 5:0 years (n = 11) and 6:0 years (n = 11). All the children presented PP and their perfor‐
mances in the TEPROSIF‐R were poor. Comparing the quantity of PSP from the groups with 
ANOVA, the results showed that: (a) 4:0‐year‐old children with PP present significantly more 
PSP than the 5:0 and 6:0‐year‐old children, (b) 5:0 and 6:0‐year‐old children with PP do not 
differ in the number of PSP.

A qualitative analysis of the evidence revealed that the 4:0‐year‐old children with PP use certain 
PSP related to syllable structure (omission of the coda: /pantalón/ /pa_talón/, pant); reduction 
of the diphthong (puénte/ / pénte/, bridge); reduction of the consonant group (tren/ / ten/, train);  
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and coalescence (/tren/ /ken/, train). As well, PSP that affected word structure were observed, 
specifically in the omission of pretonic syllable (/mariposa/ ma_pósa/, butterfly).

In contrast, the 5:0 years old used significantly less PSP in relation to the 4:0 years old. This 
implies a higher phonological development, even though their performance levels are still 
considerably low. Additionally, they demonstrated better control of syllable structure with 
codas and diphthongs. Regardless, the reduction of consonant groups and coalescence 
remained with no significant changes. No observable progress was made in the control of 
word structure whereas the omission of non‐tonic syllable remained stable.

Finally, the 6:0 years old did not demonstrate any significant changes in phonological devel‐
opment in comparison to the 5:0 year olds. Consequently, their phonological characteristics 
were very similar to the 5:0‐year olds. It is also notable that the reduction of the diphthong 
originally observed at 4:0‐years old persisted.

This shows that the elimination of simplification processes in children with PP occurs between 
3:0 and 5:0 years old, but it slows down between 5:0 and 6:0 years old where no significant 
changes were observed in the study. This could indicate that phonological development 
somehow stalls in these later stages and that PP tends to be more persistent.

Notably, children’s development is most visible in their progressive suppression of processes 
affecting syllable structure and word. This suppression, however, becomes slower once 
around 5 years of age.

PSP of substitution, which are linked to the management of the phonological system, do not 
differ in the three age groups studied here. In respect to the PSP of assimilation, which usu‐
ally are considered structural [5, 6, 7, 32], there as well were no observable differences. If one 
emphasizes that the assimilations serve to harmonize the phonemes in a word, it could signal 
that the PSP most related with the phonemes maintain themselves with no relevant changes.

In this manner, children with PP probably improve their control at a structural level better 
than they do at the phoneme level at around 5:0 years old, as compared to children under 4:0 
years old.

The fact that children with PP conserve the simplifications that affect word structure, specifi‐
cally the omission of pretonic syllable, can relate to their difficulties with polysyllabic words. 
Another study with 4:0‐year‐old Spanish‐speaking Chilean children with PP attempted to 
explore the capacity of use of polysyllables, or words with three or more syllables [33]. The 
principles research questions in this study were as follows: How is the emission of polysyl‐
labic words in 4:0 years old children with PP? How do they perform in relation to the quantity 
of syllables and rhythmic structure of the word organized based on the tonic syllable?

The study was performed with 36 children from 4:0 to 4:11 years old separated into two groups, 
one consisting of children with PP (n = 18) and one of children with TLD (n = 18). Each child 
was asked to say, through deferred imitation and with the support of drawings, the following 
polysyllabic words from the TEPROSIF‐R. These words were presented orally by the exam‐
iner in this sequence: mariposa (butterfly), bicicleta (bicycle), helicóptero (helicopter), teléfono 
(phone), Caperucita (Little Red Riding Hood), refrigerador (fridge) y edificio (building).
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The words have different syllable counts and distinct rhythmic structures. The rhythmic 
structure was described identifying the syllables with a number according to the accenting in 
the word. The tonic syllable, the most intense, longest, and the highest in tone, was identified 
as a3. The initial unstressed syllable, with a secondary accent, was identified as a2. Finally, 
the rests that precede and follow a tonic syllable were labeled a1. In this way, four words 
presented the rhythmic structure 2131 (mariposa, edificio, dinosaurio, bicicleta) and the rest 
followed the sequences 2311 (teléfono), 21131 (Caperucita), 21113 (refrigerador) y 21311 
(helicóptero). Consequently, the rhythmic structures of most of the words were different.

The statistical comparison of the words emitted correctly by both groups of children corrobo‐
rated that children with PP present significantly fewer correct responses. This was demon‐
strated in their difficulties to emit polysyllabic words.

In respect to the individual performance of each child, 55.5% of the children with PP did not 
correctly emit any of the polysyllables and only two children achieved the maximum perfor‐
mance for the group, correctly emitting four words (out of a total of seven). In contrast, in the 
control group 55.4% of the participants correctly produced five or more polysyllables, with 
one child correctly producing all seven words with no errors.

Their incorrect responses were also analyzed to consider their capacity of use over syllable 
quantity and accented syllables.

The most common error in children with PP was the alteration of syllable quantity in poly‐
syllabic words. As well, some children incorrectly produced words by conserving the tonic 
syllable. Finally, a less frequent error consists of children wrongly uttering a particular word, 
although accent and rhythmic structure are correct (/misiséta/ por /bisikléta/ “bicicleta”, bicy‐
cle). The children with TLD, in contrast, demonstrated different behavior, often committing 
the same errors but in similar frequencies. Additionally, they produced much fewer errors 
than children with PP.

The most common errors in children with PP correspond to alteration in the quantity of syl‐
lables and are predominantly reductions in the length of the polysyllable. In order to obtain 
more precise information for this performance, the average of the syllables used were calcu‐
lated. It finds that in words longer than four syllables children did an average of 3.4 syllables, 
while in five syllable words the average was 3.5. This is to say, the length of their emissions 
consistently maintained itself around three syllables. The simplifications used to achieve such 
length were diverse and depended on each word. For example, in the word “mariposa,” there 
was a tendency to use a diphthong to omit the onset of the accented syllable (/meliósa/; /
miniósa/) along with the omission of unstressed syllables or some of their elements, like with 
the word Caperucita (/kaperusíta/, pronounced as /pusíta/ or /kausíta/).

In reference to the rhythmic structure of a word, it was suggested that with a word like “mari‐
posa,” with the structure 2131, subjects reduced the word to /meliósa/ or /miniósa/ with the 
structure 231. Something similar occurred in Caperucita (21131), which was emitted as /kau‐
síta/ (231) or /pusíta/ (231). This suggests a metric structure of three syllables with a rhythmic 
pattern of 231.
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In contrast, children with TLD, when they committed errors with four syllable polysyllabic 
words, used an average of 3.9 syllables and 4.6 syllables for five syllable words. They used a 
closer number of syllables to the original polysyllabic word.

In summary, children with PP commit significantly more errors in the production of polysyl‐
lables, tend to reduce the quantity of syllables in the word and conserve the tonic syllable. 
Their simplifications demonstrate a strategy that fundamentally supports the tonic syllable, 
an important element in the rhythmic structure of the word. Regardless, they are unable to 
emit the word in all its length, and tend to produce around three syllables, where they have 
eliminated elements. This suggests a depleted phonological representation that makes this 
type of task even more complex.

The previous studies on the topic focused on the production of words in children with PP. It 
is clear that these children have problems with word emission, but it remains unclear if this 
implies difficulty with the internal phonological representation of a word (that one cannot 
infer certainty through errors production of words). A different study was performed with 
Chilean children to explore the phonological representation of words through receptive tasks 
that did not require verbal responses [34].

The phonological representation can be understood as a system of superimposed strata, each 
one with information of a distinct nature (according to the proposal by Ref. [35]. Therefore, 
in the process of codification (where lexical‐syntactical representation serves as the entrance 
point for a word), the phonological representation arises to recuperate the metric and rhyth‐
mic structure of the word, thereby identifying the sequence of accented and unaccented syl‐
lables in the word.

The research questions posed in this study were as follows: Is this performance in phonologi‐
cal representation in children with PP similar or different than in children with TLD? Is the 
phonological representation related to the emission of PSP and to the lexical comprehension 
of children with PP?

The study was performed with 30 Spanish‐speaking Chilean children between the ages of 4:0 
and 4:11. In total, 15 of these children had PP and 15 had TLD.

The phonological representation was evaluated with an instrument specifically designed for 
this study. It measures the identification of phonological representation in a word alluded 
to in picture reference. There were 36 color drawing that represented 12 words of three syl‐
lables or more. The words were modified according to Claseen’s proposal [36] and the child 
was presented with each word three separate times during the evaluation: one time without 
modification (hipopótamo, hippopotamus; zapatilla, sports shoes); one time modified with 
the tonic syllable (hipopétamo, zapalla); and one time modified with the pretonic syllable 
(hipepótamo, zatílla). The syllable modifications occurred in the omission of a syllable (like in 
zapa_lla, in which the “ti” is omitted) or in the substitution of a vowel (like in hipopétamo, in 
which the /e/ is substituted for /o/).

The stimuli were recorded in a soundproof booth using the program Praat. The children were 
presented with the stimuli through headphones in which they were told they would hear a 
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person that “did not know how to speak very well and needed help knowing when they made 
mistakes.” The child was instructed to identify if the stimulus he/she heard was well or poorly 
emitted by responding with a smiley face or a sad face.

The emissions of PSP were evaluated with the TEPROSIF‐R and the lexical comprehension 
with the vocabulary test in images (TEVI‐R [37]. This test evaluated the level of passive 
vocabulary comprehension in Spanish‐speaking subjects between the ages of 2:6 and 19:11. It 
resembles the Peabody Picture Vocabulary Test, but differs in the way that it does not estab‐
lish any correlation with the intelligence coefficient. The examiner orally presents a child with 
a word telling the child, “We are going to play, look at these drawings (4), I’m going to say a 
word and you point to the drawing for that word.”

Upon comparing the statistical performance of both groups of these children, it was noted 
that children with PP performed significantly worse than children with TLD in phonological 
representation and lexical comprehension. As well, they emitted significantly more PSP than 
children with TLD, which is in line with their phonological problem. Additionally, the cor‐
relation analysis revealed that children with PP did not demonstrate a correlation with any of 
the evaluated aspects. Essentially, phonological representation, lexical comprehension, and 
the production of PSP are not related. Contrastingly, the children with TLD demonstrated 
significant correlations between these three aspects.

In conclusion, the children with PP present a decreased ability in phonological representation 
and lexical comprehension in addition to their increased use of PSP. However, there is no 
relationship between these three aspects. This fact demonstrates that they have a decreased 
linguistic system and that the aspects that are related in children with TLD appear to be dis‐
sociated in children with PP.

In summary, previous studies suggest that, consistent with TNP, Spanish‐speaking children 
with PP are more prone to produce PSP than children with TLD. Moreover, not only they 
produce more PSP than children with TLD in their same age‐level but also produce more PSP 
than younger typical children.

Their performance corresponds to a distinct profile, suggesting that even though they use the 
same PSP as children with TLD, children with PP tend to use, with increased frequency, the 
less commonly used processes. Their increased difficulty is heightened with the structural 
PSP (those related to syllable, word, and assimilation structure). Researchers observed signifi‐
cant phonological development specifically between the ages of 4 and 5, while during the ages 
of 5 and 6 they observed less pronounced changes, which could imply that the phonological 
problem of word organization is persistent. Additionally, it especially corroborates the dif‐
ficulty of words with three syllables or more, since in these words children with PP tend to 
decrease the quantity of syllables and conserve the tonic syllable. Finally, it was observed that 
children with PP also demonstrate problems with the phonological representation of a word 
and a decreased performance in lexical comprehension. Even though these aspects are associ‐
ated in children with TLD, they are not correlated in children with PP. This fact also shows 
that children with PP present a unique phonological profile.
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In contrast, children with TLD, when they committed errors with four syllable polysyllabic 
words, used an average of 3.9 syllables and 4.6 syllables for five syllable words. They used a 
closer number of syllables to the original polysyllabic word.

In summary, children with PP commit significantly more errors in the production of polysyl‐
lables, tend to reduce the quantity of syllables in the word and conserve the tonic syllable. 
Their simplifications demonstrate a strategy that fundamentally supports the tonic syllable, 
an important element in the rhythmic structure of the word. Regardless, they are unable to 
emit the word in all its length, and tend to produce around three syllables, where they have 
eliminated elements. This suggests a depleted phonological representation that makes this 
type of task even more complex.

The previous studies on the topic focused on the production of words in children with PP. It 
is clear that these children have problems with word emission, but it remains unclear if this 
implies difficulty with the internal phonological representation of a word (that one cannot 
infer certainty through errors production of words). A different study was performed with 
Chilean children to explore the phonological representation of words through receptive tasks 
that did not require verbal responses [34].

The phonological representation can be understood as a system of superimposed strata, each 
one with information of a distinct nature (according to the proposal by Ref. [35]. Therefore, 
in the process of codification (where lexical‐syntactical representation serves as the entrance 
point for a word), the phonological representation arises to recuperate the metric and rhyth‐
mic structure of the word, thereby identifying the sequence of accented and unaccented syl‐
lables in the word.

The research questions posed in this study were as follows: Is this performance in phonologi‐
cal representation in children with PP similar or different than in children with TLD? Is the 
phonological representation related to the emission of PSP and to the lexical comprehension 
of children with PP?

The study was performed with 30 Spanish‐speaking Chilean children between the ages of 4:0 
and 4:11. In total, 15 of these children had PP and 15 had TLD.

The phonological representation was evaluated with an instrument specifically designed for 
this study. It measures the identification of phonological representation in a word alluded 
to in picture reference. There were 36 color drawing that represented 12 words of three syl‐
lables or more. The words were modified according to Claseen’s proposal [36] and the child 
was presented with each word three separate times during the evaluation: one time without 
modification (hipopótamo, hippopotamus; zapatilla, sports shoes); one time modified with 
the tonic syllable (hipopétamo, zapalla); and one time modified with the pretonic syllable 
(hipepótamo, zatílla). The syllable modifications occurred in the omission of a syllable (like in 
zapa_lla, in which the “ti” is omitted) or in the substitution of a vowel (like in hipopétamo, in 
which the /e/ is substituted for /o/).

The stimuli were recorded in a soundproof booth using the program Praat. The children were 
presented with the stimuli through headphones in which they were told they would hear a 
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person that “did not know how to speak very well and needed help knowing when they made 
mistakes.” The child was instructed to identify if the stimulus he/she heard was well or poorly 
emitted by responding with a smiley face or a sad face.

The emissions of PSP were evaluated with the TEPROSIF‐R and the lexical comprehension 
with the vocabulary test in images (TEVI‐R [37]. This test evaluated the level of passive 
vocabulary comprehension in Spanish‐speaking subjects between the ages of 2:6 and 19:11. It 
resembles the Peabody Picture Vocabulary Test, but differs in the way that it does not estab‐
lish any correlation with the intelligence coefficient. The examiner orally presents a child with 
a word telling the child, “We are going to play, look at these drawings (4), I’m going to say a 
word and you point to the drawing for that word.”

Upon comparing the statistical performance of both groups of these children, it was noted 
that children with PP performed significantly worse than children with TLD in phonological 
representation and lexical comprehension. As well, they emitted significantly more PSP than 
children with TLD, which is in line with their phonological problem. Additionally, the cor‐
relation analysis revealed that children with PP did not demonstrate a correlation with any of 
the evaluated aspects. Essentially, phonological representation, lexical comprehension, and 
the production of PSP are not related. Contrastingly, the children with TLD demonstrated 
significant correlations between these three aspects.

In conclusion, the children with PP present a decreased ability in phonological representation 
and lexical comprehension in addition to their increased use of PSP. However, there is no 
relationship between these three aspects. This fact demonstrates that they have a decreased 
linguistic system and that the aspects that are related in children with TLD appear to be dis‐
sociated in children with PP.

In summary, previous studies suggest that, consistent with TNP, Spanish‐speaking children 
with PP are more prone to produce PSP than children with TLD. Moreover, not only they 
produce more PSP than children with TLD in their same age‐level but also produce more PSP 
than younger typical children.

Their performance corresponds to a distinct profile, suggesting that even though they use the 
same PSP as children with TLD, children with PP tend to use, with increased frequency, the 
less commonly used processes. Their increased difficulty is heightened with the structural 
PSP (those related to syllable, word, and assimilation structure). Researchers observed signifi‐
cant phonological development specifically between the ages of 4 and 5, while during the ages 
of 5 and 6 they observed less pronounced changes, which could imply that the phonological 
problem of word organization is persistent. Additionally, it especially corroborates the dif‐
ficulty of words with three syllables or more, since in these words children with PP tend to 
decrease the quantity of syllables and conserve the tonic syllable. Finally, it was observed that 
children with PP also demonstrate problems with the phonological representation of a word 
and a decreased performance in lexical comprehension. Even though these aspects are associ‐
ated in children with TLD, they are not correlated in children with PP. This fact also shows 
that children with PP present a unique phonological profile.
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Studies discussed were performed with Spanish‐speaking Chilean children. Therefore, results 
cannot be readily generalized to other populations. However, since they were all conducted 
within the same theoretical framework, they are an interesting body of work that helps both 
characterizing Chilean children in detail and providing empirical results for future compari‐
sons. Research on children from other Spanish‐speaking communities might benefit from the 
reference points provided by literature reviewed here.

The verification that children with PP also present difficulties with phonological represen‐
tation of a word suggests that these children probably demonstrate lower performance in 
phonological awareness. In the following section, we will explore the theme of phonological 
awareness in children with PP through two studies performed with Chilean children.

5. Phonological awareness in Spanish‐speaking children with 
phonological problems

Phonological awareness is a metalinguistic ability that enables speakers to manipulate and 
explicitly identify the syllables and phonemes in a word [38]. The development of this ability 
plays a fundamental role in decoding letter patterns in words, which in turn, is essential in the 
development of reading skills [39].

Two types of phonological awareness have been identified: awareness of the syllable and 
awareness of the phoneme. Firstly, during the preschool period, awareness of the syllable is 
developed. Then, in the school period, awareness of the phoneme is built together with the 
development of reading skills.

The development of phonological awareness requires that children have an analytic and dif‐
ferential representation that enable them manipulate and identify syllables and phonemes. 
Therefore, it is possible to propose that children with PP also have difficulties with phonologi‐
cal awareness. However, findings are not conclusive [40–42].

It has been observed that children with PP show poorer performance than typically develop‐
ing children in phonological awareness. Despite this, they show better performance in this 
metalinguistic ability when compared to children with PP who also have language difficul‐
ties [40]. It has been also reported that phonological perception and vocabulary can predict 
children’s performance in phonological awareness. However, phoneme articulation does not 
affect phonological awareness [42]. Likewise, preschool children with severe PP do not show 
difficulties with phonological awareness [41]. In the following section, two studies performed 
with preschool Chilean children with PP and SLI are presented [43, 44].

The first study [43] aimed to answer the following question: Is there a relationship between 
phonological problems and phonological awareness? For this study, 24 preschool children 
with SLI and PP (aged 4:2 on average) and 26 preschool children with TLD (aged 4:4 on aver‐
age) were recruited. Phonological performance was evaluated with the TEPROSIF‐R [10].

Children with SLI and PP had a poor performance in the test, that is to say, they produced 
more PSP than expected for their age. Children with TLD, conversely, perform according  
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to their age. Phonological awareness was evaluated with Prueba Destinada para Evaluar 
Habilidades Metalingüísticas de tipo Fonológico (PDEHMF) [45]. This test evaluates, mainly, pho‐
nological awareness at the syllable level, thus its subtests focus on the evaluation of syllabic 
awareness. Each subtest has eight items and provides an example to ensure comprehension of 
the task. The first four subtests aim to measure syllabic awareness and the fifth test evaluates the 
grapheme‐phoneme associations. The final subtest deals with phonological awareness at the 
phoneme level. Pearson’s r test was used to determine if there was a relationship between these 
variables. The results obtained showed that there is no correlation between the number of 
PSP and phonological awareness either in preschool children with SLI or children with TLD. 
Therefore, the number of Phonological Simplification Processes that children produce is not 
related with their metaphonological abilities.

This result supports previous findings that state that phonological problems do not necessar‐
ily affect these metaphonological abilities [40, 41, 46, 47]. This also corroborates the finding 
that some children without PP show difficulties in phonological awareness [47, 48].

Normal phonological awareness develops considering other linguistic and cognitive factors. 
It is argued that vocabulary and working memory play an essential role in its development. 
For this reason, vocabulary expansion is an important factor since it implies a lexical reorga‐
nization that requires a more precise and analytical phonological representation of the word 
[41]. Working memory, on the other hand, is also relevant to the development of phonological 
as carrying out phonological awareness tasks requires that acoustic information be processed 
in its central executive component [49].

In conclusion, the study shows that there is no relationship between phonological perfor‐
mance and phonological awareness. This suggests that a normal phonological development 
does not ensure a satisfactory performance in this metalinguistic ability. It seems that the 
development of phonological awareness also requires such other factors as vocabulary and 
working memory.

The second study aimed to deepen the findings reported in the previous study [44]. For 
this reason, the following research question was posed: Do children with PP and grammat‐
ical difficulties are more likely to have poor phonological awareness skills than children  
with PP?

A total of 25 preschool children with SLI were recruited for the study: 14 children with PP 
and 11 children with PP and grammatical difficulties (aged 5:4 on average) and 59 preschool 
children with TLD (aged 5:5 on average). The phonological ability was evaluated as done 
in the previous study. Thus, TEPROSIF‐R [10] was used to evaluate PP and PDEHMF [45] 
to measure phonological awareness. Grammatical difficulties were evaluated with the Test 
Exploratorio de Gramática Española de A. Toronto (TEGE) [50]. This test has two subtests: one 
to measure receptive skills and the other to measure expressive skills. Each subtest has 
23 items that evaluate the following aspects: sentences (affirmative, negative and passive), 
pronouns (personal, interrogative, demonstrative, indefinite and relative), verbs (tense and 
3rd person), and adjectives (possessive and interrogative). Student’s t test was used to com‐
pare the performance of children with SLI and children with TLD. The same statistical 
treatment was used to compare the performance of children with SLI and PP with that of 
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Studies discussed were performed with Spanish‐speaking Chilean children. Therefore, results 
cannot be readily generalized to other populations. However, since they were all conducted 
within the same theoretical framework, they are an interesting body of work that helps both 
characterizing Chilean children in detail and providing empirical results for future compari‐
sons. Research on children from other Spanish‐speaking communities might benefit from the 
reference points provided by literature reviewed here.

The verification that children with PP also present difficulties with phonological represen‐
tation of a word suggests that these children probably demonstrate lower performance in 
phonological awareness. In the following section, we will explore the theme of phonological 
awareness in children with PP through two studies performed with Chilean children.

5. Phonological awareness in Spanish‐speaking children with 
phonological problems

Phonological awareness is a metalinguistic ability that enables speakers to manipulate and 
explicitly identify the syllables and phonemes in a word [38]. The development of this ability 
plays a fundamental role in decoding letter patterns in words, which in turn, is essential in the 
development of reading skills [39].

Two types of phonological awareness have been identified: awareness of the syllable and 
awareness of the phoneme. Firstly, during the preschool period, awareness of the syllable is 
developed. Then, in the school period, awareness of the phoneme is built together with the 
development of reading skills.

The development of phonological awareness requires that children have an analytic and dif‐
ferential representation that enable them manipulate and identify syllables and phonemes. 
Therefore, it is possible to propose that children with PP also have difficulties with phonologi‐
cal awareness. However, findings are not conclusive [40–42].

It has been observed that children with PP show poorer performance than typically develop‐
ing children in phonological awareness. Despite this, they show better performance in this 
metalinguistic ability when compared to children with PP who also have language difficul‐
ties [40]. It has been also reported that phonological perception and vocabulary can predict 
children’s performance in phonological awareness. However, phoneme articulation does not 
affect phonological awareness [42]. Likewise, preschool children with severe PP do not show 
difficulties with phonological awareness [41]. In the following section, two studies performed 
with preschool Chilean children with PP and SLI are presented [43, 44].

The first study [43] aimed to answer the following question: Is there a relationship between 
phonological problems and phonological awareness? For this study, 24 preschool children 
with SLI and PP (aged 4:2 on average) and 26 preschool children with TLD (aged 4:4 on aver‐
age) were recruited. Phonological performance was evaluated with the TEPROSIF‐R [10].

Children with SLI and PP had a poor performance in the test, that is to say, they produced 
more PSP than expected for their age. Children with TLD, conversely, perform according  
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to their age. Phonological awareness was evaluated with Prueba Destinada para Evaluar 
Habilidades Metalingüísticas de tipo Fonológico (PDEHMF) [45]. This test evaluates, mainly, pho‐
nological awareness at the syllable level, thus its subtests focus on the evaluation of syllabic 
awareness. Each subtest has eight items and provides an example to ensure comprehension of 
the task. The first four subtests aim to measure syllabic awareness and the fifth test evaluates the 
grapheme‐phoneme associations. The final subtest deals with phonological awareness at the 
phoneme level. Pearson’s r test was used to determine if there was a relationship between these 
variables. The results obtained showed that there is no correlation between the number of 
PSP and phonological awareness either in preschool children with SLI or children with TLD. 
Therefore, the number of Phonological Simplification Processes that children produce is not 
related with their metaphonological abilities.

This result supports previous findings that state that phonological problems do not necessar‐
ily affect these metaphonological abilities [40, 41, 46, 47]. This also corroborates the finding 
that some children without PP show difficulties in phonological awareness [47, 48].

Normal phonological awareness develops considering other linguistic and cognitive factors. 
It is argued that vocabulary and working memory play an essential role in its development. 
For this reason, vocabulary expansion is an important factor since it implies a lexical reorga‐
nization that requires a more precise and analytical phonological representation of the word 
[41]. Working memory, on the other hand, is also relevant to the development of phonological 
as carrying out phonological awareness tasks requires that acoustic information be processed 
in its central executive component [49].

In conclusion, the study shows that there is no relationship between phonological perfor‐
mance and phonological awareness. This suggests that a normal phonological development 
does not ensure a satisfactory performance in this metalinguistic ability. It seems that the 
development of phonological awareness also requires such other factors as vocabulary and 
working memory.

The second study aimed to deepen the findings reported in the previous study [44]. For 
this reason, the following research question was posed: Do children with PP and grammat‐
ical difficulties are more likely to have poor phonological awareness skills than children  
with PP?

A total of 25 preschool children with SLI were recruited for the study: 14 children with PP 
and 11 children with PP and grammatical difficulties (aged 5:4 on average) and 59 preschool 
children with TLD (aged 5:5 on average). The phonological ability was evaluated as done 
in the previous study. Thus, TEPROSIF‐R [10] was used to evaluate PP and PDEHMF [45] 
to measure phonological awareness. Grammatical difficulties were evaluated with the Test 
Exploratorio de Gramática Española de A. Toronto (TEGE) [50]. This test has two subtests: one 
to measure receptive skills and the other to measure expressive skills. Each subtest has 
23 items that evaluate the following aspects: sentences (affirmative, negative and passive), 
pronouns (personal, interrogative, demonstrative, indefinite and relative), verbs (tense and 
3rd person), and adjectives (possessive and interrogative). Student’s t test was used to com‐
pare the performance of children with SLI and children with TLD. The same statistical 
treatment was used to compare the performance of children with SLI and PP with that of 
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children with SLI, PP, and grammatical difficulties. The results obtained showed that chil‐
dren with SLI had a lower performance in phonological awareness than children with TLD. 
Children with SLI and PP demonstrated a better performance in this metalinguistic ability 
than children with SLI, PP, and grammatical difficulties. These findings are consistent with 
evidence from a previous study that suggest that children with PP show better performance 
in this metalinguistic ability when compared with children with PP and who also have 
other language problems [40].

Even though the results obtained indicate that phonological problems do not determine the 
performance in phonological awareness, it was observed that children with decreased per‐
formance in phonological awareness produced a greater number of PSP at syllable level. This 
type of PSP could imply an important alteration in the phonological representation, due to 
the fact that it modifies the syllable structure and/or the number of syllables in a word. Thus, 
it might be supposed that children who produce this type of PSP show a phonological repre‐
sentation that is insufficiently precise and undifferentiated. This suggests that children with 
PP who produce a great number of PSP related with the syllable could show difficulties with 
phonological awareness.

In summary, results suggest that children with PP are less likely to have poor performance in 
phonological awareness. However, when children with PP also have grammatical difficulties, 
it is possible that phonological awareness be affected.

The two studies above suggest that in children with PP, understood as the production of a 
great number of PSP, no relationship between phonological performance and phonological 
awareness can be found. On the other hand, when children show phonological problems and 
grammatical difficulties, a lower performance in phonological awareness has been observed. 
Finally, findings suggest that children that produce a great number of PSP at the syllable level 
tend to have a poorer performance in phonological awareness.

6. Conclusions

Reviewed studies were all conducted within the Theory of Natural Phonology framework. 
Consequently, they provide a valuable point of view when describing children with PP, espe‐
cially when considering that there are indeed other studies conducted within the same theo‐
retical framework in other populations

Firstly, it has been demonstrated that phonological development in typically developing 
Spanish‐speaking children, particularly, Chilean children, implies the elimination of the 
Phonological Simplification Processes as they get older. This supports the Theory of Natural 
Phonology.

As for phonological development in Spanish‐speaking children with phonological problems, 
it is possible to conclude that these children:
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a. produce phonologically simplified words until advanced age as compared to children 
with typical language development, that is to say, they frequently produce phonologically 
simplified words until 6 years of age. They also produced more phonologically simplified 
words as compared to younger typically developing children (chronological age).

b. show their own developmental trajectory of phonological development. Children with 
phonological disorders and typically developing children produce the same types of pho‐
nological simplification processes. However, some Phonological Simplification Processes 
are produced more frequently by children with phonological disorders than typically de‐
veloping children.

c. show more difficulties with structural process (syllable and word structure). This is also 
observed in typically developing children. These processes have a central role in phono‐
logical development.

d. produce a fewer number of phonological simplification processes between 4:0 and 5:0 
years of age. However, between 5:0 and 6:11 years of age the number of Phonological 
Simplification Processes remains numerically the same. Phonological development seems 
to slower down between 5:0 and 6:11 years of age. This is not observed in typically devel‐
oping children, as the elimination of the phonological simplification processes in these 
children occurs more rapidly and usually between 3:0 and 6:0 years of age.

e. show severe phonological difficulties in producing words with three or more syllables. 
Children with phonological disorders produce words in which some syllables are omit‐
ted, whereas the tonic syllable remains stable. Patterns commonly found in these children 
include elements with three syllables.

f. present a decreased ability in phonological representation and lexical comprehension. 
However, no significant statistical correlation was found between these difficulties.

g. no correlation was found between phonological awareness and phonological perfor‐
mance. Children with phonological problems show difficulties with phonological aware‐
ness when they have grammatical problems or when they produce a high number of 
Phonological Simplification Processes that equally affects syllable structure as it does 
word structure.

The conclusions above contribute to gain deeper understanding of phonological development 
in Spanish‐speaking children with phonological problems, in particular, Chilean children. 
However, it is important to highlight the fact that these conclusions are drawn from studies 
carried out based on a specific theoretical perspective; thus, other issues concerning phono‐
logical development and disorders may not be covered.

Finally, phonological disorders found in the production of words can be related to other 
difficulties for instance phonological representations and phonological awareness. It is also 
interesting to mention that phonological disorders also occur together with grammatical 
and lexical problems. Future research should, therefore concentrate on this relationship in 
Spanish‐speaking children.
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children with SLI, PP, and grammatical difficulties. The results obtained showed that chil‐
dren with SLI had a lower performance in phonological awareness than children with TLD. 
Children with SLI and PP demonstrated a better performance in this metalinguistic ability 
than children with SLI, PP, and grammatical difficulties. These findings are consistent with 
evidence from a previous study that suggest that children with PP show better performance 
in this metalinguistic ability when compared with children with PP and who also have 
other language problems [40].

Even though the results obtained indicate that phonological problems do not determine the 
performance in phonological awareness, it was observed that children with decreased per‐
formance in phonological awareness produced a greater number of PSP at syllable level. This 
type of PSP could imply an important alteration in the phonological representation, due to 
the fact that it modifies the syllable structure and/or the number of syllables in a word. Thus, 
it might be supposed that children who produce this type of PSP show a phonological repre‐
sentation that is insufficiently precise and undifferentiated. This suggests that children with 
PP who produce a great number of PSP related with the syllable could show difficulties with 
phonological awareness.

In summary, results suggest that children with PP are less likely to have poor performance in 
phonological awareness. However, when children with PP also have grammatical difficulties, 
it is possible that phonological awareness be affected.

The two studies above suggest that in children with PP, understood as the production of a 
great number of PSP, no relationship between phonological performance and phonological 
awareness can be found. On the other hand, when children show phonological problems and 
grammatical difficulties, a lower performance in phonological awareness has been observed. 
Finally, findings suggest that children that produce a great number of PSP at the syllable level 
tend to have a poorer performance in phonological awareness.

6. Conclusions

Reviewed studies were all conducted within the Theory of Natural Phonology framework. 
Consequently, they provide a valuable point of view when describing children with PP, espe‐
cially when considering that there are indeed other studies conducted within the same theo‐
retical framework in other populations

Firstly, it has been demonstrated that phonological development in typically developing 
Spanish‐speaking children, particularly, Chilean children, implies the elimination of the 
Phonological Simplification Processes as they get older. This supports the Theory of Natural 
Phonology.

As for phonological development in Spanish‐speaking children with phonological problems, 
it is possible to conclude that these children:
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a. produce phonologically simplified words until advanced age as compared to children 
with typical language development, that is to say, they frequently produce phonologically 
simplified words until 6 years of age. They also produced more phonologically simplified 
words as compared to younger typically developing children (chronological age).

b. show their own developmental trajectory of phonological development. Children with 
phonological disorders and typically developing children produce the same types of pho‐
nological simplification processes. However, some Phonological Simplification Processes 
are produced more frequently by children with phonological disorders than typically de‐
veloping children.

c. show more difficulties with structural process (syllable and word structure). This is also 
observed in typically developing children. These processes have a central role in phono‐
logical development.

d. produce a fewer number of phonological simplification processes between 4:0 and 5:0 
years of age. However, between 5:0 and 6:11 years of age the number of Phonological 
Simplification Processes remains numerically the same. Phonological development seems 
to slower down between 5:0 and 6:11 years of age. This is not observed in typically devel‐
oping children, as the elimination of the phonological simplification processes in these 
children occurs more rapidly and usually between 3:0 and 6:0 years of age.

e. show severe phonological difficulties in producing words with three or more syllables. 
Children with phonological disorders produce words in which some syllables are omit‐
ted, whereas the tonic syllable remains stable. Patterns commonly found in these children 
include elements with three syllables.

f. present a decreased ability in phonological representation and lexical comprehension. 
However, no significant statistical correlation was found between these difficulties.

g. no correlation was found between phonological awareness and phonological perfor‐
mance. Children with phonological problems show difficulties with phonological aware‐
ness when they have grammatical problems or when they produce a high number of 
Phonological Simplification Processes that equally affects syllable structure as it does 
word structure.

The conclusions above contribute to gain deeper understanding of phonological development 
in Spanish‐speaking children with phonological problems, in particular, Chilean children. 
However, it is important to highlight the fact that these conclusions are drawn from studies 
carried out based on a specific theoretical perspective; thus, other issues concerning phono‐
logical development and disorders may not be covered.

Finally, phonological disorders found in the production of words can be related to other 
difficulties for instance phonological representations and phonological awareness. It is also 
interesting to mention that phonological disorders also occur together with grammatical 
and lexical problems. Future research should, therefore concentrate on this relationship in 
Spanish‐speaking children.

Phonological Problems in Spanish-Speaking Children
http://dx.doi.org/10.5772/intechopen.69681

71



Author details

María Mercedes Pavez1* and Carmen Julia Coloma2

*Address all correspondence to: mmpavez@hotmail.com

1 University of Chile, Pontifical Catholic University of Chile, Santiago, Chile

2 University of Chile, Santiago, Chile

References

[1] Galeote M. Adquisición del Lenguaje. Madrid: Pirámide; 2002. p. 288

[2] Acosta V, León S, Ramos V. Dificultades del habla infantil; un enfoque clínico. Málaga: 
Ediciones Aljibe; 1998. p. 197

[3] Dodd B, Holm A, Hua Z, Crosbie S. Phonological development: A normative study of 
British English‐speaking children. Clinical Linguistics & Phonetics. 2003;17(8):617‐643. 
DOI: 10.1080/0269920031000111348

[4] Martínez V, Diez‐Itza E, Miranda M. Detección de alteraciones fonológicas a partir de 
índices de error en el habla espontánea. In: XXIV. Congreso Internacional Asociación 
Española de Logopedia, Foniatría y Audiología (AELFA); 23‐25 junio, 2004. Madrid, pp. 
449‐464

[5] Serra M, Serrat E, Solé R, Bel A, Aparici M. La adquisición del lenguaje. 2ª ed. Barcelona: 
Ariel; 2008. p. 605

[6] Bosch L. Trastornos del desarrollo fonético y fonológico. In: Puyuelo M, Rondal J, edi‐
tors. Manual de desarrollo y alteraciones del lenguaje. 2a ed. Barcelona: Masson; 2005. 
pp. 189‐204

[7] Bosch L. Evaluación fonológica del habla infantil. Barcelona: Masson; 2004. p. 107

[8] Ingram D. Trastornos fonológicos en el niño. Barcelona: Médica y Técnica; 1983. p. 193

[9] Alcina J, Blecua J. Gramática española, Barcelona: Ed. Ariel; 1975. p. 1244

[10] Pavez MM, Maggiolo M, Coloma C. Test para evaluar procesos de simplificación 
fonológica, versión revisada (TEPROSIF‐R). Santiago de Chile: Ediciones Universidad 
Católica; 2008. p. 83

[11] Werker J, Tees R. Influences on infant speech processing: Toward a new synthesis. 
Annual Review of Psychology. 1999;50(1):509‐535

[12] Swingley D, Aslin R. Spoken word recognition and lexical representation.in very young 
children. Cognition. 2000;76(2):147‐166

[13] Sutherland D, Guillon G. Assessment of phonological representations in children with 
speech impairment. Language. Speech & Hearing Services in Schools. 2005;36(4):294‐307

Advances in Speech-language Pathology72

[14] Roberts J, Burchinal M, Footo M. Phonological process decline from 2 ½ to 8 years. 
Journal of Communication Disorders. 1990;23(3):205‐217

[15] Leonard L. Children with Specific Language Impairment. 2nd ed. Cambridge: MIT 
Press; 2014. p. 496

[16] Melgar M. Cómo detectar al niño con problemas del habla. 5a ed. México: Trillas; 2007. 
p. 49

[17] Serra M. Normas estadísticas de articulación para la población escolar de 3 a 7 años 
del área metropolitana de Barcelona. Revista de Logopedia, Foniatría y Audiología. 
1984;III(4):232‐235

[18] Bosch L. El desarrollo fonológico infantil: una prueba para su evaluación. Anuario de 
Psicología. 1983a;28(1):86‐114

[19] Bosch L. Identificación de procesos fonológicos de simplificación en el habla infantil. 
Revista de Logopedia, Foniatría y Audiología. 1983b;III(2):96‐102

[20] Bosch L. Los trastornos fonológicos en el niño. Revista de Logopedia, Foniatría y Audio‐
logía. 1987;VII(4):195‐200

[21] Goldstein B, Iglesias A. Phonological patterns in normally developing spanish – speak‐
ing 3‐ and 4‐ Years‐ olds of puerto rican descent. Language, Speech and Hearing Services 
in Schools. 1996;27:82‐90

[22] Goldstein B, Swasey Washington P. An initial investigation of phonological pattern in 
4‐year‐old typically developing Spanish‐English bilingual children. Language, Speech, 
and Hearing Services in Schools. 2001;32:153‐164

[23] Goldstein B, Fabiano L, Swasey Washington P. Phonological skills in predominantly 
English‐speaking, predominantly Spanish‐speaking, and Spanish‐English bilingual chil‐
dren, language. Speech, and Hearing Services in Schools. 2005;36:201‐218

[24] Storti P. Estudio descriptivo sobre los Procesos fonológicos de simplificación en niños 
de 2 años a 5 años [thesis]. Rosario, Argentina: Universidad Nacional de Rosario; 2002

[25] Pavez MM, Maggiolo M, Peñaloza C, Coloma CJ. Desarrollo fonológico en niños de 3 
a 6 años: incidencia de la edad, el género y el nivel socioeconómico. RLA. Revista de 
lingüística teórica y aplicada. 2009;47(2):89‐109

[26] Villegas F. Manual de Logopedia. Madrid: Ediciones Pirámide; 2010. p. 192

[27] Burt L, Holm A, Dodd B. Phonological awareness skills of 4‐year‐old British children: 
An assessment and developmental data. International Journal of Language & Commu‐
nication Disorders. 1999;34(3):311‐335

[28] Pandolfi A, Herrera M. Producción fonológica diastrático de niños menores de tres años. 
RLA Revista de lingüística teórica y aplicada. 1990;28:101‐122

[29] Aguilar‐Mediavilla E, Serra‐Raventós M. Phonological profile of Spanish‐Catalan chil‐
dren with specific language impairment at age 4: Are there any changes over time? Folia 
Phoniatrica et Logopaedica. 2006;58:400‐414. DOI: 10.1159/000095001

Phonological Problems in Spanish-Speaking Children
http://dx.doi.org/10.5772/intechopen.69681

73



Author details

María Mercedes Pavez1* and Carmen Julia Coloma2

*Address all correspondence to: mmpavez@hotmail.com

1 University of Chile, Pontifical Catholic University of Chile, Santiago, Chile

2 University of Chile, Santiago, Chile

References

[1] Galeote M. Adquisición del Lenguaje. Madrid: Pirámide; 2002. p. 288

[2] Acosta V, León S, Ramos V. Dificultades del habla infantil; un enfoque clínico. Málaga: 
Ediciones Aljibe; 1998. p. 197

[3] Dodd B, Holm A, Hua Z, Crosbie S. Phonological development: A normative study of 
British English‐speaking children. Clinical Linguistics & Phonetics. 2003;17(8):617‐643. 
DOI: 10.1080/0269920031000111348

[4] Martínez V, Diez‐Itza E, Miranda M. Detección de alteraciones fonológicas a partir de 
índices de error en el habla espontánea. In: XXIV. Congreso Internacional Asociación 
Española de Logopedia, Foniatría y Audiología (AELFA); 23‐25 junio, 2004. Madrid, pp. 
449‐464

[5] Serra M, Serrat E, Solé R, Bel A, Aparici M. La adquisición del lenguaje. 2ª ed. Barcelona: 
Ariel; 2008. p. 605

[6] Bosch L. Trastornos del desarrollo fonético y fonológico. In: Puyuelo M, Rondal J, edi‐
tors. Manual de desarrollo y alteraciones del lenguaje. 2a ed. Barcelona: Masson; 2005. 
pp. 189‐204

[7] Bosch L. Evaluación fonológica del habla infantil. Barcelona: Masson; 2004. p. 107

[8] Ingram D. Trastornos fonológicos en el niño. Barcelona: Médica y Técnica; 1983. p. 193

[9] Alcina J, Blecua J. Gramática española, Barcelona: Ed. Ariel; 1975. p. 1244

[10] Pavez MM, Maggiolo M, Coloma C. Test para evaluar procesos de simplificación 
fonológica, versión revisada (TEPROSIF‐R). Santiago de Chile: Ediciones Universidad 
Católica; 2008. p. 83

[11] Werker J, Tees R. Influences on infant speech processing: Toward a new synthesis. 
Annual Review of Psychology. 1999;50(1):509‐535

[12] Swingley D, Aslin R. Spoken word recognition and lexical representation.in very young 
children. Cognition. 2000;76(2):147‐166

[13] Sutherland D, Guillon G. Assessment of phonological representations in children with 
speech impairment. Language. Speech & Hearing Services in Schools. 2005;36(4):294‐307

Advances in Speech-language Pathology72

[14] Roberts J, Burchinal M, Footo M. Phonological process decline from 2 ½ to 8 years. 
Journal of Communication Disorders. 1990;23(3):205‐217

[15] Leonard L. Children with Specific Language Impairment. 2nd ed. Cambridge: MIT 
Press; 2014. p. 496

[16] Melgar M. Cómo detectar al niño con problemas del habla. 5a ed. México: Trillas; 2007. 
p. 49

[17] Serra M. Normas estadísticas de articulación para la población escolar de 3 a 7 años 
del área metropolitana de Barcelona. Revista de Logopedia, Foniatría y Audiología. 
1984;III(4):232‐235

[18] Bosch L. El desarrollo fonológico infantil: una prueba para su evaluación. Anuario de 
Psicología. 1983a;28(1):86‐114

[19] Bosch L. Identificación de procesos fonológicos de simplificación en el habla infantil. 
Revista de Logopedia, Foniatría y Audiología. 1983b;III(2):96‐102

[20] Bosch L. Los trastornos fonológicos en el niño. Revista de Logopedia, Foniatría y Audio‐
logía. 1987;VII(4):195‐200

[21] Goldstein B, Iglesias A. Phonological patterns in normally developing spanish – speak‐
ing 3‐ and 4‐ Years‐ olds of puerto rican descent. Language, Speech and Hearing Services 
in Schools. 1996;27:82‐90

[22] Goldstein B, Swasey Washington P. An initial investigation of phonological pattern in 
4‐year‐old typically developing Spanish‐English bilingual children. Language, Speech, 
and Hearing Services in Schools. 2001;32:153‐164

[23] Goldstein B, Fabiano L, Swasey Washington P. Phonological skills in predominantly 
English‐speaking, predominantly Spanish‐speaking, and Spanish‐English bilingual chil‐
dren, language. Speech, and Hearing Services in Schools. 2005;36:201‐218

[24] Storti P. Estudio descriptivo sobre los Procesos fonológicos de simplificación en niños 
de 2 años a 5 años [thesis]. Rosario, Argentina: Universidad Nacional de Rosario; 2002

[25] Pavez MM, Maggiolo M, Peñaloza C, Coloma CJ. Desarrollo fonológico en niños de 3 
a 6 años: incidencia de la edad, el género y el nivel socioeconómico. RLA. Revista de 
lingüística teórica y aplicada. 2009;47(2):89‐109

[26] Villegas F. Manual de Logopedia. Madrid: Ediciones Pirámide; 2010. p. 192

[27] Burt L, Holm A, Dodd B. Phonological awareness skills of 4‐year‐old British children: 
An assessment and developmental data. International Journal of Language & Commu‐
nication Disorders. 1999;34(3):311‐335

[28] Pandolfi A, Herrera M. Producción fonológica diastrático de niños menores de tres años. 
RLA Revista de lingüística teórica y aplicada. 1990;28:101‐122

[29] Aguilar‐Mediavilla E, Serra‐Raventós M. Phonological profile of Spanish‐Catalan chil‐
dren with specific language impairment at age 4: Are there any changes over time? Folia 
Phoniatrica et Logopaedica. 2006;58:400‐414. DOI: 10.1159/000095001

Phonological Problems in Spanish-Speaking Children
http://dx.doi.org/10.5772/intechopen.69681

73



[30] Pavez. MM, Coloma.CJ, Maggiolo M, Peñaloza C. El desempeño fonológico en niños de 4 
años con trastorno específico del lenguaje. In: V Congreso de investigaciones lingüístico‐
filológicas, la enseñanza de la lengua en el tercer milenio; 5 ‐ 11 agosto 2007; Lima, Perú: 
Academia Peruana de la Lengua, Universidad Ricardo Palma, UNESCO;

[31] Pavez MM, Coloma CJ, Maggiolo,M, Peñaloza C. Procesos de simplificación fonológica en 
niños de 4,5 y 6 años con dificultades fonológicas 2008. In: XXVI Congreso Internacional 
Asociación Española de Logopedia, Foniatría y Audiología (AELFA); 9‐11 Julio 2008; 
Tenerife: Universidad de la Laguna

[32] Grunwell P. Phonological Assessment of child speech (PACS). Windsor: NFER‐Nelson. 
1985. p. 175

[33] Pavez MM, Coloma CJ, Maggiolo,M, Peñaloza C. Producción de palabras polisilábicas 
en niños con problemas fonológicos y niños con desarrollo típico del lenguaje”. In: XXVI 
Congreso Internacional Asociación Española de Logopedia, Foniatría y Audiología 
(AELFA); 9‐11 Julio 2008. Tenerife: Universidad de la Laguna

[34] Poblete, A.M. Representación fonológica en una muestra de escolares chilenos con 
trastorno fonológico [thesis]. Santiago de Chile: Pontificia Universidad Católica de Chile;  
2014

[35] Belichón M, Igoa JM, Rivière A. Psicología del lenguaje. Investigación y teoría. Madrid: 
Ed. Trotta; 2000. p. 841

[36] Claessen M, Heath S, Fletcher J, Hogben J, Leitao S. Quality of phonological representa‐
tions: A window into the lexicon? International Journal of Language & Communication 
Disorders. 2009;44:121‐144

[37] Echeverría M, Herrera MO, Segure JT. TEVI‐R, Test de vocabulario en imágenes, 3° ed. 
Revisada, Concepción: Editorial Universidad de Concepción; 2002. p. 161

[38] Clemente M, Domínguez A. La enseñanza de la lectura. Enfoque psicolingüístico y 
sociocultural. Madrid: Editorial Pirámide; 1999. p. 184

[39] Pérez M, González M. Desarrollo del conocimiento fonológico, experiencia lectora y difi‐
cultad de la tarea. Revista de Logopedia, Foniatría y Audiología. 2004;24(1):2‐15

[40] Nathan L, Stackhouse J, Goulandris N, Snowling M. The development of early literacy 
skills among children with speech difficulties. Journal of Speech, Language, and Hearing 
Research. 2004;47:337‐391

[41] Schuele M. The impact of development speech and language impairments on the 
acquisition of literacy skills. Mental Retardation and Developmental Disabilities. 2004; 
10:176‐183

[42] Rvachew S, Grawburg M. Correlates of phonological awareness in preschoolers with 
speech sound disorders. Journal of Speech, Language, and Hearing Research. 2006; 
49(1):74‐87

Advances in Speech-language Pathology74

[43] Coloma CJ, De Barbieri Z. Trastorno Fonológico y Conciencia Fonológica en preescolares 
con Trastorno Específico del Lenguaje. Revista de Logopedia, Foniatría y Audiología. 
2007;27(2):67‐73

[44] Coloma CJ, De Barbieri Z, Canales S, Cifuentes P, Guzmán C, Saldías M,Vidal A. La 
importancia de las dificultades fonológicas en el desempeño de la conciencia fonológica 
en niños con Trastorno del Lenguaje. Revista Paideia. 2008;4:11‐22

[45] Yacuba P. Prueba Destinada a Evaluar Habilidades Metalingüísticas de tipo Fonológicas 
[thesis]. Santiago de Chile: Pontificia Universidad Católica de Chile; 1999

[46] Lewis B, Freebairn L, Taylor G. Follow‐up of children with early expressive phonology 
disorders. Journal of Learning Disabilities. 2000;25:586‐697

[47] Hesketh A. Early literacy achievement of children with a history of speech problems. 
International Journal of Language & Communication. 2004;39(4):453‐468

[48] Bravo L. Lenguaje escrito y dislexia: enfoque cognitivo del retardo lector. Santiago de 
Chile: Ediciones Universidad Católica; 2005. p. 200

[49] Anthony J, Williams J. Mc Donald R, Corbitt‐Shindler D. Phonological processing and 
emergent literacy in Spanish‐Speaking preschool children. Annals of Dyslexia. 2006; 
56(4):239‐270

[50] Pavez MM. Test exploratorio de gramática española de A. Toronto. 3a ed. Santiago de 
Chile: Ediciones Universidad Católica de Chile; 2010. p. 97

Phonological Problems in Spanish-Speaking Children
http://dx.doi.org/10.5772/intechopen.69681

75



[30] Pavez. MM, Coloma.CJ, Maggiolo M, Peñaloza C. El desempeño fonológico en niños de 4 
años con trastorno específico del lenguaje. In: V Congreso de investigaciones lingüístico‐
filológicas, la enseñanza de la lengua en el tercer milenio; 5 ‐ 11 agosto 2007; Lima, Perú: 
Academia Peruana de la Lengua, Universidad Ricardo Palma, UNESCO;

[31] Pavez MM, Coloma CJ, Maggiolo,M, Peñaloza C. Procesos de simplificación fonológica en 
niños de 4,5 y 6 años con dificultades fonológicas 2008. In: XXVI Congreso Internacional 
Asociación Española de Logopedia, Foniatría y Audiología (AELFA); 9‐11 Julio 2008; 
Tenerife: Universidad de la Laguna

[32] Grunwell P. Phonological Assessment of child speech (PACS). Windsor: NFER‐Nelson. 
1985. p. 175

[33] Pavez MM, Coloma CJ, Maggiolo,M, Peñaloza C. Producción de palabras polisilábicas 
en niños con problemas fonológicos y niños con desarrollo típico del lenguaje”. In: XXVI 
Congreso Internacional Asociación Española de Logopedia, Foniatría y Audiología 
(AELFA); 9‐11 Julio 2008. Tenerife: Universidad de la Laguna

[34] Poblete, A.M. Representación fonológica en una muestra de escolares chilenos con 
trastorno fonológico [thesis]. Santiago de Chile: Pontificia Universidad Católica de Chile;  
2014

[35] Belichón M, Igoa JM, Rivière A. Psicología del lenguaje. Investigación y teoría. Madrid: 
Ed. Trotta; 2000. p. 841

[36] Claessen M, Heath S, Fletcher J, Hogben J, Leitao S. Quality of phonological representa‐
tions: A window into the lexicon? International Journal of Language & Communication 
Disorders. 2009;44:121‐144

[37] Echeverría M, Herrera MO, Segure JT. TEVI‐R, Test de vocabulario en imágenes, 3° ed. 
Revisada, Concepción: Editorial Universidad de Concepción; 2002. p. 161

[38] Clemente M, Domínguez A. La enseñanza de la lectura. Enfoque psicolingüístico y 
sociocultural. Madrid: Editorial Pirámide; 1999. p. 184

[39] Pérez M, González M. Desarrollo del conocimiento fonológico, experiencia lectora y difi‐
cultad de la tarea. Revista de Logopedia, Foniatría y Audiología. 2004;24(1):2‐15

[40] Nathan L, Stackhouse J, Goulandris N, Snowling M. The development of early literacy 
skills among children with speech difficulties. Journal of Speech, Language, and Hearing 
Research. 2004;47:337‐391

[41] Schuele M. The impact of development speech and language impairments on the 
acquisition of literacy skills. Mental Retardation and Developmental Disabilities. 2004; 
10:176‐183

[42] Rvachew S, Grawburg M. Correlates of phonological awareness in preschoolers with 
speech sound disorders. Journal of Speech, Language, and Hearing Research. 2006; 
49(1):74‐87

Advances in Speech-language Pathology74

[43] Coloma CJ, De Barbieri Z. Trastorno Fonológico y Conciencia Fonológica en preescolares 
con Trastorno Específico del Lenguaje. Revista de Logopedia, Foniatría y Audiología. 
2007;27(2):67‐73

[44] Coloma CJ, De Barbieri Z, Canales S, Cifuentes P, Guzmán C, Saldías M,Vidal A. La 
importancia de las dificultades fonológicas en el desempeño de la conciencia fonológica 
en niños con Trastorno del Lenguaje. Revista Paideia. 2008;4:11‐22

[45] Yacuba P. Prueba Destinada a Evaluar Habilidades Metalingüísticas de tipo Fonológicas 
[thesis]. Santiago de Chile: Pontificia Universidad Católica de Chile; 1999

[46] Lewis B, Freebairn L, Taylor G. Follow‐up of children with early expressive phonology 
disorders. Journal of Learning Disabilities. 2000;25:586‐697

[47] Hesketh A. Early literacy achievement of children with a history of speech problems. 
International Journal of Language & Communication. 2004;39(4):453‐468

[48] Bravo L. Lenguaje escrito y dislexia: enfoque cognitivo del retardo lector. Santiago de 
Chile: Ediciones Universidad Católica; 2005. p. 200

[49] Anthony J, Williams J. Mc Donald R, Corbitt‐Shindler D. Phonological processing and 
emergent literacy in Spanish‐Speaking preschool children. Annals of Dyslexia. 2006; 
56(4):239‐270

[50] Pavez MM. Test exploratorio de gramática española de A. Toronto. 3a ed. Santiago de 
Chile: Ediciones Universidad Católica de Chile; 2010. p. 97

Phonological Problems in Spanish-Speaking Children
http://dx.doi.org/10.5772/intechopen.69681

75



Chapter 5

Swallowing Disorders in Newborn and Small Children

Daniele Farneti and Elisabetta Genovese

Additional information is available at the end of the chapter

http://dx.doi.org/10.5772/intechopen.69921

Abstract

This chapter reviews the main aspects of dysphagia in children: epidemiology, etiology, 
physiopathology, bedside assessment, and instrumental assessment in the perspective of 
planning treatment. More details will be given on the endoscopic assessment in children 
of different ages in consideration of the information useful in planning treatment. This 
chapter offers a review of the literature on the topic and a simple diagram of the main 
aspects of the management of dysphagia in children. This chapter aims to offer a simple 
and useful guide for students and professionals working in the field and suggestions for 
the implementation of clinical steps in daily practice when and where managing children 
with swallowing disorders is a reality.

Keywords: swallowing, deglutition disorders, children, newborn, feeding

1. Introduction

Swallowing disorders in children is a topic of great interest, from the epidemiological, clinical, 
rehabilitative, and, not least, cultural perspective. If significant steps forward have been made 
in recent decades in all aspects of adult swallowing (under normal conditions and for different 
comorbidities), medical knowledge about aspects of swallowing in childhood (normal, abnor-
mal, and deviant) has not improved at the same speed. This has created a major gap between 
the more practical aspects of patient care and people requiring specific interventions.

Before proceeding to the discussion of the most typical physiopathological and clinical aspects 
related with this disorder, a brief epidemiological and etiological framework of the problem 
is appropriate.

© 2017 The Author(s). Licensee InTech. This chapter is distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.
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in recent decades in all aspects of adult swallowing (under normal conditions and for different 
comorbidities), medical knowledge about aspects of swallowing in childhood (normal, abnor-
mal, and deviant) has not improved at the same speed. This has created a major gap between 
the more practical aspects of patient care and people requiring specific interventions.

Before proceeding to the discussion of the most typical physiopathological and clinical aspects 
related with this disorder, a brief epidemiological and etiological framework of the problem 
is appropriate.

© 2017 The Author(s). Licensee InTech. This chapter is distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.



Coexisting diseases

Motor

Sensory and psychic

Perceptual

Praxis

Gnosis

Cognitive

Communicative behavioral

Table 2. Main pathological conditions associated with swallowing disorders.

2. Epidemiology

Data about the incidence (new cases) and prevalence (disorder in a given period of time) of 
swallowing disorders in childhood are not reported separately in the literature. This is mainly 
due to the heterogeneity of the population studied, in reference to the assumed consistency and 
the different ways of detection of the disorder. It is estimated that 25–45% of normally develop-
ing children can have eating disorders and swallowing problems, and in children with devel-
opmental disorders, the prevalence is estimated to be 30–80%. Feeding problems associated 
with serious sequelae (lack of growth and chronicity) were reported in 10.3% of children with 
physical disabilities (26–90%), medical conditions, and prematurity (10–49%). This is due to an 
improvement in survival rates of premature babies with low birth weight and with complex 
medical conditions [1–3]. Tables 1 and 2 summarize the main morbid conditions and possible 
interactions (comorbidities) that are associated with swallowing disorders in children.

Disease

Neurological Encephalopathies (cerebral palsy, perinatal anoxia), 
Traumatic Brain Injury, Neoplasms, Mental delay, 
Prematurity and developmental delays

Anatomical and structural Congenital (tracheoesophageal fistula, palatal cleft), 
Acquired

Genetic Chromosomal (Down S.), Syndromic (Pierre Robin, 
Treacher-Collins), Dysmetabolisms

Systemic diseases Respiratory (chronic lung disease, bronchopulmonary 
dysplasia), Gastrointestinal (GI dysmobility, 
constipation), Cardiac

Psychosocial and behavioral Oral deprivation

Secondary reversible diseases Iatrogenic

Table 1. Main pathological conditions causing swallowing disorders.
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3. Etiology

From the etiological point of view, only a brief reference to the most common causes of dys-
phagia in children, including conditions associated with developmental abnormalities, that 
is, early onset conditions, requiring prolonged or chronic measures of medical, rehabilitation, 
and/or residential support, is necessary.

These conditions (Table 1) are mainly associated with neurological disorders (cerebral palsy, 
meningitis, encephalopathy, pervasive developmental disorders, traumatic brain injury, and 
muscle weakness): factors affecting neuromuscular coordination (prematurity and low birth 
weight), complex diseases (heart disease, lung disease, gastroesophageal reflux disease, and 
delayed gastric emptying), structural anomalies (cleft lip and/or palate, laryngomalacia, tra-
cheoesophageal fistula, esophageal atresia, cervical-facial abnormalities, and choanal atresia), 
and genetic syndromes (Pierre Robin, Prader-Willi, Treacher-Collins, and deletion of chromo-
some 22q11).

To these conditions, the iatrogenic conditions related to the use of drugs (reduced reactivity, 
hypotonus, and decreased appetite), surgery, or medical measures, which require alternative 
ways of feeding or assisted breathing, and any other conditions that induce sensory depriva-
tion of orofacial and pharyngeal structures, including a limited availability of food, which 
may be associated with social, emotional, and environmental problems (e.g., difficulty of par-
ent-child interaction) (Table 2) [4], must be added.

4. Physiopathological premises

The cultural problem that has created such a gap between child and adult dysphagia is repre-
sented by the fact that the swallowing act evolves into a continuum that already starts during 
intrauterine development and continues throughout the lifespan. The passage between these 
two conditions, therefore, is slow, but the differences between child and adult swallowing 
and pathophysiological conditions of one and the other make the two realities very different 
to each other and not comparable. An adequate approach to childhood dysphagia implies, 
inevitably, a reminder of the pathophysiological aspects, with a short premise that a swallow-
ing act has, in the child, a predominantly nourishing component and a protective action on 
the lower respiratory tract.

It all rests on the close relationship that exists, even in an evolutionary sense, between struc-
ture and function. If an organ evolves (morphologically and topographically), the functions it 
performs also have to adapt to this evolution. If the functions that the organs perform are vital 
functions (breathing and swallowing—aimed at nutrition), is it possible that the importance 
of such functions conditions the structure?

So what is the role of external events, for example, environmental, which are able to affect the 
relationship between shape and function? These considerations would lead us away from the 
topic of our chapter. Going back to the initial topic, it must surely be said that the swallowing 

Swallowing Disorders in Newborn and Small Children
http://dx.doi.org/10.5772/intechopen.69921

79



Coexisting diseases

Motor

Sensory and psychic

Perceptual

Praxis

Gnosis

Cognitive

Communicative behavioral

Table 2. Main pathological conditions associated with swallowing disorders.

2. Epidemiology

Data about the incidence (new cases) and prevalence (disorder in a given period of time) of 
swallowing disorders in childhood are not reported separately in the literature. This is mainly 
due to the heterogeneity of the population studied, in reference to the assumed consistency and 
the different ways of detection of the disorder. It is estimated that 25–45% of normally develop-
ing children can have eating disorders and swallowing problems, and in children with devel-
opmental disorders, the prevalence is estimated to be 30–80%. Feeding problems associated 
with serious sequelae (lack of growth and chronicity) were reported in 10.3% of children with 
physical disabilities (26–90%), medical conditions, and prematurity (10–49%). This is due to an 
improvement in survival rates of premature babies with low birth weight and with complex 
medical conditions [1–3]. Tables 1 and 2 summarize the main morbid conditions and possible 
interactions (comorbidities) that are associated with swallowing disorders in children.

Disease

Neurological Encephalopathies (cerebral palsy, perinatal anoxia), 
Traumatic Brain Injury, Neoplasms, Mental delay, 
Prematurity and developmental delays

Anatomical and structural Congenital (tracheoesophageal fistula, palatal cleft), 
Acquired

Genetic Chromosomal (Down S.), Syndromic (Pierre Robin, 
Treacher-Collins), Dysmetabolisms

Systemic diseases Respiratory (chronic lung disease, bronchopulmonary 
dysplasia), Gastrointestinal (GI dysmobility, 
constipation), Cardiac

Psychosocial and behavioral Oral deprivation

Secondary reversible diseases Iatrogenic

Table 1. Main pathological conditions causing swallowing disorders.

Advances in Speech-language Pathology78

3. Etiology

From the etiological point of view, only a brief reference to the most common causes of dys-
phagia in children, including conditions associated with developmental abnormalities, that 
is, early onset conditions, requiring prolonged or chronic measures of medical, rehabilitation, 
and/or residential support, is necessary.

These conditions (Table 1) are mainly associated with neurological disorders (cerebral palsy, 
meningitis, encephalopathy, pervasive developmental disorders, traumatic brain injury, and 
muscle weakness): factors affecting neuromuscular coordination (prematurity and low birth 
weight), complex diseases (heart disease, lung disease, gastroesophageal reflux disease, and 
delayed gastric emptying), structural anomalies (cleft lip and/or palate, laryngomalacia, tra-
cheoesophageal fistula, esophageal atresia, cervical-facial abnormalities, and choanal atresia), 
and genetic syndromes (Pierre Robin, Prader-Willi, Treacher-Collins, and deletion of chromo-
some 22q11).

To these conditions, the iatrogenic conditions related to the use of drugs (reduced reactivity, 
hypotonus, and decreased appetite), surgery, or medical measures, which require alternative 
ways of feeding or assisted breathing, and any other conditions that induce sensory depriva-
tion of orofacial and pharyngeal structures, including a limited availability of food, which 
may be associated with social, emotional, and environmental problems (e.g., difficulty of par-
ent-child interaction) (Table 2) [4], must be added.

4. Physiopathological premises

The cultural problem that has created such a gap between child and adult dysphagia is repre-
sented by the fact that the swallowing act evolves into a continuum that already starts during 
intrauterine development and continues throughout the lifespan. The passage between these 
two conditions, therefore, is slow, but the differences between child and adult swallowing 
and pathophysiological conditions of one and the other make the two realities very different 
to each other and not comparable. An adequate approach to childhood dysphagia implies, 
inevitably, a reminder of the pathophysiological aspects, with a short premise that a swallow-
ing act has, in the child, a predominantly nourishing component and a protective action on 
the lower respiratory tract.

It all rests on the close relationship that exists, even in an evolutionary sense, between struc-
ture and function. If an organ evolves (morphologically and topographically), the functions it 
performs also have to adapt to this evolution. If the functions that the organs perform are vital 
functions (breathing and swallowing—aimed at nutrition), is it possible that the importance 
of such functions conditions the structure?

So what is the role of external events, for example, environmental, which are able to affect the 
relationship between shape and function? These considerations would lead us away from the 
topic of our chapter. Going back to the initial topic, it must surely be said that the swallowing 

Swallowing Disorders in Newborn and Small Children
http://dx.doi.org/10.5772/intechopen.69921

79



act, as a complex and integrated neuromotor event, begins “in utero” [5, 6]. The possibility of 
developing swallowing acts precociously affects the close relationship that exists between the 
digestive, respiratory, and cardiocirculatory apparatus in the embryo and fetus. Very early 
on, these apparatus make connections with neural structures, which are themselves evolving 
and beginning their myelination. All such structures are immersed in a liquid environment, 
circumscribed by the wall of the uterus. The containment cavity and growing structures are 
affected by the relationships with the nervous structures: such relationships involve a deli-
cate balance between growth and maturation, which takes place at the organ and apparatus 
level. So the central and peripheral integration among neural structures is perfected in paral-
lel to the integration with the organs-apparatus integration and the functions they carry out 
(Table 3).

Pharyngeal swallowing appears between 10 and 12 weeks of gestation and a complete suck-
ling appears in the 18–24th weeks: it is between the 34th and 36th weeks that the fetus pro-
duces efficient swallowing, able to contribute to volume adjustment of the amniotic fluid. 
This swallowing activity is also essential to the development of the gastrointestinal apparatus 
and of the fetus itself [6, 7]. However, after birth, maturation structures and functions do not 
guarantee an adequate oral feeding, suggesting that extrinsic factors, related to the learning of 
external inputs, have a significant role in this maturation [8]. This optimization of the organs 

NS: nervous system; RS: respiratory system, GI: gastrointestinal tract; CC: cardiocirculatory tract.

Table 3. Organ-function integration between center and periphery.
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acquires the connotations of their real development toward an efficient and safe swallowing. 
Such enabling requires a long time: a child develops motor patterns similar to adults, only 
during adolescence. This underlines the complexity of this function, which, throughout life, 
is enriched with more and more complex socializing and cultural meanings. The concept 
of feeding, as an element intimately connected with swallowing, is established very early 
on. This concept is linked to the set of functions that are linked to oral structures: first of all, 
neuromotor skills [2] and also communication and social functions, as previously mentioned. 
As strictly regards feeding, it provides an increasingly sophisticated enabling of the oral 
structures, which allows the management, in the oral cavity, of increasingly more diversified 
boluses, in terms of consistency, volume, temperature, viscosity, and elasticity. The feeding 
activities allow a perfect conformation of the oral cavity to the anatomical adaptations that 
involve the head and neck fully during growth [9]. These same anatomical adaptations also 
involve the pharynx, so the interaction between feeding and swallowing, and more properly 
the interaction between the oral and pharyngeal phase of swallowing, becomes more and 
more intimate and functional. This adaptation is aimed at creating a neuromotor act that has 
to be effective (protective of the lower respiratory tract), efficient (complete transport of vol-
umes), and functional (supporting of hydration and nourishment), while maintaining its own 
individual character and social pleasure. Table 4 summarizes the oromotor abilities required 
by a small child (before 2 years) as a function of the consistencies managed [10]. In such a rap-
idly evolving system, the development of oral motor skills assumes great importance. These 
skills are being developed within a system that is changing quickly in both the structural and 
neuromotor sense: this occurs rapidly within the first 3 years of life [5, 10]. During this period, 
children are engaged in a great variety of oral experiences, sometimes oriented to satisfying 

Months Progression of foods and 
fluids

Oromotor abilities Gross motor abilities

0–4 Liquid Sucking the nipple Head control

4–6 Purèe Sucking from spoon Sitting position, hands 
forward

6–9 Purèe, soft solid Drink from glass, vertical 
mastication (reduced 
lateral movements)

Hands to the mouth, pincer 
hands, begins to hold the 
spoon, and begins to eat 
with hands

9–12 Ground, coarse purèe Drink from glass 
independently

Refined pincer hands and 
eating with hands

12–18 All consistencies Tongue lateral movements, 
drinking from a straw

Greater autonomy at meals, 
discovering foods and 
bringing to the mouth

18–24 Research of chewable foods Lateral chewing

>24 Harder solids more mature chewing Autonomous, manages 
utensils and glasses 
without spilling

Table 4. Neuromotor skills and oral management of the bolus within 2 years of age.
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their basic nutritional need: this need is associated with the exploration of the surrounding 
environment, which should always be comfortable and rewarding. From a clinical point of 
view, a problem exists when a child is “locked” into a specific feeding schedule, when it is 
anchored to a feeding scheme beyond which they cannot progress. As the oral motor skills 
represent a sequential progression of increasingly complex skills, any interruption in this pro-
gression can limit their development and cause the loss of previously acquired skills [11].

5. Stages of oromotor development

At birth, a child needs to be able to breathe on its own and to feed safely. This implies, as 
already mentioned, a perfect cooperation of the swallowing effectors, which reflects a state 
of optimal health (relating to the development of the respiratory, gastrointestinal, and car-
diovascular apparatus), optimal nervous integration, and optimal mother-child relationship.

From the anatomo-functional perspective and aimed at sucking activity, it should be remem-
bered that the child, toothless at birth, has a high larynx (at the height of the first two cervical 
vertebrae), and a high respiratory rate (70–80/min, with minimal thoracic movements) but 
mostly a large tongue inside a relatively small mouth. Swallowing of milk occurs with a 
suckling neuromotor pattern, characterized by in-out tongue movements, facilitated by an 
opening-closing movement of the mandible, miming a squeezing act. During this activity, 
the face musculature, mainly the lip muscles, is kept hypotonic and the iolaryngeal axis is 
high and immobile. Swallowing triggers from the valleculae, and the pharyngeal passage 
is realized with a suction/swallowing ratio equal to 1. Table 5 summarizes these events in 
the light of an overall maturation of the child [12–14]. It should be remembered that, at this 

Months Motor activity Feeding activities Jaw Tongue Lips

0–1 Reflex 
movements of 
limbs

Raises the head

Sucking of finger 
(if approached to 
the mouth)

Phasic bite Tongue = jaw Mimic muscles 
silent

1–2 Circular 
movements of 
limbs

Raises the head

Hands to the 
mouth (if lying 
down)

Phasic bite Tongue at rest

Tongue besides 
gums

Lip synchronous 
with other facial 
muscles

3–5 Trunk control

Head control

Sitting position

Head-trunk 
control

Objects to the 
mouth

Phasic bite

Stable jaw (head 
control)

Movements of 
tip-body-base

Gag from 
mid-third of the 
tongue

Inhibition lingual 
movements

Development of 
facial muscles

lips control

separate lips 
movements

Lips-cheek 
activities

Table 5. Neuromotor patterns and effectors: sucking.
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time, swallowing is purely reflex, relegated to the activity of the bulbar swallowing center. At 
weaning, anatomical changes allow the realization of new swallowing patterns. The tongue 
tends to flatten out and acquires the ability to perform up/down movements between the 
mandible and the hard palate. Lips acquire tone to achieve a greater attachment to the nipple. 
The laryngeal lowering allows the volumetric increase of the pharynx and the realization 
of a negative pressure inside the mouth. The child is now able to move a greater volume of 
liquids, reaching a sucking/swallowing ratio superior to 1. These events become possible 
due to a progressive disappearance of oral reflexes. Swallowing triggers from the valleculae, 
as above, but the increased flow and the lower position of the larynx can facilitate episodes 
of penetration. Table 6 summarizes these events [12]. The myelination of subcortical and 

Months Motor activity Feeding activities Jaw Tongue Lips

6–9 Sits and turns

Objects from 
hand to hand

Manipulates 
objects

Explores with 
indexes

He/she gets up 
briefly

Sucking of finger 
(if approached to 
the mouth)

Independent 
movements 
of tongue/jaw 
(trunk control)

He/she holds 
bottle

Phasic bite 
abolished

Stabilized 
mandible

Lateral 
movements

Up-down 
movements

Gag reduced

Perceived 
consistency 
(bolus crush)

Lateralizes the 
bolus

Lower lip 
stabilizer active

Use of perioral 
muscles

Bolus between 
molars: use of the 
lips and cheeks

10–12 Crawling

Gets up

Upright position

Fine motor skills 
development

Controlled 
pressure of soft 
foods

Opening/closing 
controlled

Circular-rotary 
movements

Use of all 
intrinsic tongue 
muscles (various 
shapes)

All moving 
angles

Combination of 
movements

Active lips/
cheeks used to 
manage soft 
foods

Contracts lower 
lip: clearing from 
teeth and gums

Occasional 
packeting/
drooling

Rare drooling

13–24 Fast walking

Jumps with 2 feet

Walking on tiptoe

Draws closed 
forms

Makes puzzles

Head-trunk 
control

Objects to the 
mouth

Circular-rotary 
movements

No turning of 
head to bite (most 
mandibular 
control)

Consistence 
modifies lingual 
movements

Tongue on right 
and left

Tongue clears the 
mouth

Tongue/
mandible: 
independent 
movements 
(12–24)

Lips licking 
(18–20)

Maintaining 
lip prehension 
during lingual 
and mandibular 
movements

Table 6. Neuromotor pattern and effectors: weaning.
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time, swallowing is purely reflex, relegated to the activity of the bulbar swallowing center. At 
weaning, anatomical changes allow the realization of new swallowing patterns. The tongue 
tends to flatten out and acquires the ability to perform up/down movements between the 
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The laryngeal lowering allows the volumetric increase of the pharynx and the realization 
of a negative pressure inside the mouth. The child is now able to move a greater volume of 
liquids, reaching a sucking/swallowing ratio superior to 1. These events become possible 
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as above, but the increased flow and the lower position of the larynx can facilitate episodes 
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subsequently cortical structures, as previously mentioned, interfere with the bulbar centers 
(neuromotor control): now swallowing becomes an automatic act, submitted to the sensorial 
afferents coming from the periphery, mainly from the oral cavity. The growth of orofacial 
structures allows for more and more precise and refined neuromotor patterns enabling the 
development of oral skills and the ability to manage boluses of different volume and consis-
tency [15]. Table 7 summarizes these anatomical variations in young children up to 2 years 
old and older than 6 years. Between 2 and 6 years of age, swallowing mainly reaches the 
optimization of the oral activities and the stabilization of the pharyngeal phase. Even the 
anticipatory phase of swallowing tends to stabilize in this age group. As regards chewing, 
this activity is enriched by movements of laterality and circularity of the tongue and mandi-
ble, with transport of the bolus in the molar region and the beginning of trituration of harder 
and harder consistencies. The duration and number of masticatory cycles, as well as their 
efficiency in terms of strength, precision, and coordination, develop progressively. From 6 to 
12 years, chewing is further perfected. A reduction in the number and duration of the chew-
ing cycles occurs with a strengthening of the propulsive phase, due to the strengthening 
of the masticatory muscles. In the meantime, the tone of mentalis and orbicularis muscles 
decreases. Also in this phase the exposure to different consistencies and volumes is a pow-
erful stimulus to the optimal use of swallowing effectors, all activities that, in the nervous 
system, are supported by mechanisms of neuronal sprouting (brain plasticity). The correct 
knowledge of these events and of the time frames mentioned earlier underlies the correct 
assessment of children with swallowing disorders. The failure to achieve abilities, chrono-
logically expected in an age band, will surely negatively compromise the achievement of 
further abilities.

Younger child Older child

Oral cavity Tongue fills the mouth Tongue lies on the floor of mouth

Edentulia Primary teeth

Tongue at rest between the lips and 
against the palate

Tongue behind your teeth and not 
against the palate

Cheeks rich in fat Chewing using buccinator muscles

Small jaw Relationship between jaws almost 
normal

Sulci important during sucking Sulci less important during sucking

Pharynx Oropharynx not well defined Lengthening of the pharynx with 
oropharynx defined

Skull base with obtuse angle to the 
nasopharynx

Skull base with right angle

Larynx 1/3 of the adult

1/2 glottis cartilaginous 1/3 glottis cartilaginous

Epiglottis vertical and narrow Epiglottis wider and flattened

Table 7. Growth of structures in the younger and older child.
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6. Signs and symptoms

It has previously been said that the alterations of the oromotor development, in one or more 
associations summarized in Table 3, result in an arrest in the development of the child’s feed-
ing skills, with the possibility of losing skills already acquired. Dysphagia, which is not prop-
erly diagnosed, can result in multiple clinical signs, in various combinations.

First, it can determine weight loss and a failure to thrive so as to require a parenteral or 
enteral nutritional support. Dehydration, respiratory complications or aspiration pneumonia, 
food adversion, and rumination (i.e., involuntary regurgitation of undigested food that can be 
chewed and re-swallowed) are other possible signs of dysphagia.

From these assumptions, the major requests for phoniatric-logopedic evaluation of children 
with swallowing disorders are derived. Most commonly, children refuse some consistencies 
or have a difficult approach to meals, with little interest in eating. All these conditions may 
reflect alterations in the physiology of swallowing such as a slow gastric motility or consti-
pation. A child who refuses new consistencies may suffer from gastroesophageal reflux and 
other gastrointestinal disorders. A gastroesophageal reflux can cause pain during or after the 
meal, which children associate with feeding.

This can impede feeding and cause severe behavioral problems that make it difficult, if not 
impossible, for the parents to feed the baby adequately. As mentioned earlier, a limited taste 
experience related to oral intake may affect inadequacies in the oral sensorimotor develop-
ment. Parents can also signal that the child does not show a sense of hunger but rather shows 
a sense of aversion or avoidance to sensory stimulation, making meal times a real struggle. 
Every child is different and these conditions may be present in various combinations [16]. 
Table 8 summarizes some of the main conditions which lead to a request of consultation. The 

Incoordination between sucking and swallowing (shockable rhythm)

Weak feeding

Alterations in breathing or apnea during the meal

Gagging excessive or frequent coughing during the meal

Occurrence of difficulties in supply

Diagnoses associated with dysphagia, malnutrition, or craniofacial anomalies

Shutdown/reduction in body weight gain from 2 to 3 months (malnutrition)

Marked irritability during the meal

History of respiratory diseases and feeding difficulties

Lethargy during the meal

Feeding time more than 30–40 min

Unexplained refusal of food and malnutrition (failure to thrive)

Drooling that persists beyond 5 years

Nasal regurgitation during the meal

Delay in the maturation and development of food habits

Table 8. Sending criteria to phoniatric-logopedic assessment.
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table shows conditions referring to a variety of swallowing disorders, some mentioned in the 
section on etiology. It is obvious that if the baby is born with a craniofacial malformation, the 
oral and/or pharyngeal phase of swallowing will consequently result as compromised.

7. The bedside evaluation (non-instrumental clinical evaluation)

The clinical approach to children with swallowing disorders does not differ substantially 
from the approach to other pathological conditions. In children, as in adults, it has to be 
borne in mind that dysphagia is a symptom, underlying one or more morbid or comorbid 
conditions. The approach to children is complicated by the inability of the young patients to 
directly express their discomfort and this is often mediated by caregivers.

To summarize, possible goals of the non-instrumental clinical evaluation are as follows: to 
identify the possible etiology of dysphagia, to formulate hypotheses about its nature and 
severity, to estimate functions and their integration (sensory-motor skills and breathing), to 
induce therapeutic modifications, to investigate safe food options for the child and to raise 
awareness among family members, to indicate the best instrumental evaluation, and to iden-
tify the possibilities of and the patient’s ability to cooperate in medical examinations.

Therefore, the clinical approach to children with swallowing disorders is influenced by the 
age of the child, the main pathology, and the comorbidities. The importance of age has already 
been emphasized: depending on their age, the children should have specific oromotor skills 
and there is the gradual disappearance of reflex activities. Table 9 summarizes the main steps 
of the non-instrumental clinical evaluation.

In clinical practice, the absence of standardized assessment protocols is a serious concern: the 
literature offers us different protocols (Table 10) [17–22] but their application is not always 
standardized and verified by an instrumental gold standard. This lack of tools interferes with 
the collection of information and the comparison of the skills of the young patients.

The non-instrumental clinical evaluation has to provide the proposal of foods in different vol-
umes and consistencies, depending on the age of the child. It will occur with specific modali-
ties depending on whether the child is fed (Table 11) or not fed orally [nill per os (NPO)] 
(Table 12).

In children with tracheotomy, non-instrumental evaluation will be conducted in the same 
way as in children with an intact airway considering that, in children, few data are avail-
able about the impact of tracheotomy on swallowing abilities. When possible, the tests with 
bolus are performed verifying the presence of bolus traces or blue-dyed water in the airway. 
The use of speaking valves has to be encouraged, allowing phonation, increasing laryngeal 
reflexivity with a better lower airway protection, and clearing secretions. The use of speaking 
valves reduces mechanical ventilation dependence time and stay in NICU, and accelerates 
decannulation and recovery of oral feeding.
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At the end of the non-instrumental clinical evaluation, with respect to what has been previ-
ously reported, it is necessary to identify those children for whom a referral for an instrumen-
tal clinical evaluation is worthwhile. Table 13 summarizes the assessment process up to this 
point.

Clinical history

• Prenatal infections, 
medications, drugs

• Delivery (Apgar)

• Peri/neonatal (dietary 
history)

• Beginning and description of the disorders

• Other medical or nutritional disorders

• Prolonged hospitalization or surgery

• Age of acquisition of food mode

• Supply adequacy and behavior at meal

General observation:

• Facies

• Muscle tone

• Vestibule and the oral 
cavity

• Jaw mobility

• Veil mobility

• Chest and breathing

• Neuropsychological 
development

• Postures and positions

Anatomy

• Abnormalities

• Malformations

• Deformity

Reflexes

• Swallowing

• Gag

• Rooting

• Cough

• Mouth opening

• Tongue lateralization

• Biting

• Babkin

Behaviour

• Postural control of the 
body

• Oral postural control

• Voice

• Oral praxis and blow

Observation during the 
meal

• Alert

• Activity level: quiet, active, weeping

• Receptivity to food

Swallowing osbervation:

• Respiratory signs 
(cough, apnea, 
desaturation)

• Gurgling voice

• Other: bradycardia, 
pallor, sweating

NPO child

• From 1 to 3 ml of liquid

• From 1 to 3 ml semi-solid

PO child

• Teat: usual liquid bolus

• Spoon: viscous semi-solid, 
dense and grainy, soft 
solids

• Fingers: solid chewable

• Spoon: soft solids, soft 
complex solid, hard solid 
and dense liquids

• Cup: liquid and thickened 
liquids

Table 9. Steps of non-instrumental clinical evaluation (bedside evaluation).
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Neonatal oral motor assessment Scale (NOMAS) (Palmer et al [17]) (Breast feeding/Bottle feeding)

Systematic assessment of the infant at the breast (SAIB) (Association of Women’s Health, Obstetric and Neonatal 
nurses, 1990)

Preterm infant breast-feeding behavior scale (PIBBS) (Nyqvist et al. [19])

Breast feeding evaluation (Tobin [20]) (term infants)

Feeding flow sheet (Vandenberg [21]) (bottle feeding)

Infant feeding evaluation (Swigert [22])

Table 10. Main bedside protocols of evaluation.

• Place the baby in an optimal way to elicit swallowing and coordination:

• Semi-reclined

• 3–4 months

• After weaning

• Difficulties in oral transport

• Neurological disorders (difficulty with boluses by spoon)

• Seat supporting the head (preferred)

• Behavior during the meal: failure, drowsiness, avoidance or refusal of food, food preferences

• Evaluate praxis with:

• Teats or tools

• Bolus: volume, consistency, order of presentation

Table 11. Bedside evaluation and test with bolus in orally fed child (PO).

• Breathing and eating disorders not related to oral intake of foods

• In case of correlation instrumental evaluation (airway protection)

• Clinical judgment on the possibility of oral feeding

• Pooling:

• Impaired early oral or pharyngeal phase: stop the test

• Impaired oral preparation:1 cc of liquid back in the mouth (pipette)

• Adequate oral preparation: bolus to the lips or with a spoon

• Tests: very small bolus (1–3 ml) via pipette or teat

• Proceed to check the appearance of respiratory signs.

Table 12. Bedside evaluation and test with bolus in non-orally fed child (NPO).
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8. The instrumental clinical evaluation

The two main instrumental tools for assessing swallowing in children, as in adults, are rep-
resented by the dynamic radiological and the dynamic endoscopic evaluations, respectively, 
known with the Anglo-Saxon acronyms of VFSS (videofluoroscopic swallowing study) [23] 
and FEES (fiberoptic endoscopic evaluation of swallowing) [24]. These procedures evaluate 
the behavior of swallowing effectors during the passage of the bolus, which implies that the 
child, who is a candidate for such procedures, can be fed orally [25]. During the procedure, 
the clinician can rely on monitoring the heart activity, breathing, and O2 saturation, in order to 
obtain additional information about physical or behavioral changes associated with the swal-
lowing disorder. Similarly, the colorimetric variations of the skin (pallor or cyanosis), nasal 
regurgitation, and alterations of sucking-swallowing/breathing rhythm may be considered.

Broadly, the instrumental evaluation, compared to the bedside evaluation, has the advantages 
shown in Table 14. It is worth remembering that with regard to the information they provide, 
FEES and VFSS are not equivalent but complementary. The clinician chooses the procedure 
most appropriate in relation to the characteristics of the young patient or to the information 
being sought, in the awareness that the two procedures have both advantages and disadvan-
tages [26] (Table 15).

Table 13. Evaluation process: synthesis.
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• Display of upper aerodigestive tract (oral cavity, velopharyngeal sphincter, pharynx, larynx, and cervical 
esophagus)

• Evaluate muscular activities (symmetry, force, pressure, tone, range and degree of motion, coordination, and 
speed)

• Evaluate sensation

• Evaluate aspiration and cough

• Evaluate residue in hypopharynx and larynx

• Evaluate the esophageal etiology of dysphagia

• Evaluate the safest and most efficient way of nutrition and hydration

• Evaluate the efficient protection of postures and maneuvers

Table 14. Advantages of the instrumental clinical evaluation compared to the clinical non-instrumental evaluation.

Advantages Disadvantages

FEES Less invasive

Easy to perform

Well tolerated

Possible for a long time (fatigue 
viewing)

Portable (acute and sub-acute 
patients)

Routine

Economic

Therapeutic feedback

Decision making of oral feeding

Natural foods

Direct visualization of structures

Motor and sensory activities

Three-dimensional similar view

Optimal pooling evaluation

Pooling management viewing

Pharyngeal phase only

White-out

Indirect consideration about

• Oral

• Esophageal phase

Fear and discomfort

Poor vision in repeated swallowing 
acts

Not possible if changes in upper 
airway

VFSS Whole deglutition evaluation

Time parameterization

Invasive (radiological exposure)

Uncomfortable execution

Environment and suitable personnel

Expensive

Bi-dimensional view (under 
estimation of pooling matter)

Motor activity only (reaction to 
aspiration, if documented)

Fatigue evaluation missing

Table 15. Advantage and disadvantage comparison between VFSS and FEES.
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8.1. VFSS

It is a procedure that uses ionizing radiation and should be used sparingly, especially in 
very young children. When indicated, the tool verifies the actual usefulness in improving the 
safety and efficacy of the swallowing act, under different examination conditions: varying 
the consistency or the viscosity of the bolus, verifying the clearing of the mouth, pharynx, 
or esophagus; varying the position of the child, implementing postures or maneuvers (when 
possible); varying the speed of feeding, child position, and changing pacifier or spoon char-
acteristics [27, 28].

8.2. FEES

When performing an endoscopy, the possibility of achieving the maximum collaboration of 
the child is crucial. Any device useful for making the child and its parents less anxious and 
for increasing compliance has to be adopted. The family is asked to bring pacifiers, bottles, 
or utensils commonly used during meals and also to bring the dishes commonly eaten by the 
child: either the most liked or those that create the greatest difficulties. The choice of endo-
scope size is based on the age of the child: obviously, the smaller the endoscope, the lower 
the imagine definition. With a child of over 3 years of age, it is possible to use standard size 
endoscopes (2.4 mm in diameter), with a younger age group smaller devices are advisable 
(1.5 mm diameter). To optimize cooperation and minimize discomfort, anesthetic spray puffs 
or a small amount of cotton, soaked in a 1:1 mixture of 4% lidocaine and oxymetazoline, can 
be introduced into the nasal cavity [29]. A viable alternative is to lubricate the tip of the endo-
scope with a 2% lidocaine gel. This is always desirable in patients with airway lability (very 
young children or of low weight) in compromised general conditions or with tracheotomy. 
For the endoscopic evaluation, the baby may be supine in a cot or a pram but for the dynamic 
study of swallowing he/she should preferably have the chest lifted: the baby can be held in 
the mother’s arms or on her knees.

Older children can be seated in a high chair without any help. If the child tends to assume specific 
postures during the meal (due to a physical impairment, as in cerebral palsy) they will be main-
tained after the introduction of the endoscope and verified during the test. Similarly, the efficiency 
of therapeutic postures or maneuvers will be checked. The procedure substantially does not differ 
from that used for adults [30]: the static, anatomical, dynamic, and non-swallowing assessments 
are performed with the tip of the endoscope in the naso-nasopharyngeal, high, and low position. 
The tests with bolus are performed with the tip of the endoscope in the high position.

9. The anatomo-functional evaluation

In the naso-rhinopharyngeal position, the clinician will evaluate hypertrophy of the nasal mucosa 
and turbinate, secretions pooling, septal bumps and other anatomical anomalies, shrinkage 
or choanal atresia, hypertrophy of adenoid, and the upper surface of the soft palate. During 
phonation and deglutition, the contraction of the veil, if symmetrical, will be evaluated. While 
swallowing, a veil incompetence is always pathological and the cause of nasal regurgitation of 
secretions or bolus.
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• Display of upper aerodigestive tract (oral cavity, velopharyngeal sphincter, pharynx, larynx, and cervical 
esophagus)

• Evaluate muscular activities (symmetry, force, pressure, tone, range and degree of motion, coordination, and 
speed)

• Evaluate sensation

• Evaluate aspiration and cough

• Evaluate residue in hypopharynx and larynx

• Evaluate the esophageal etiology of dysphagia

• Evaluate the safest and most efficient way of nutrition and hydration

• Evaluate the efficient protection of postures and maneuvers

Table 14. Advantages of the instrumental clinical evaluation compared to the clinical non-instrumental evaluation.

Advantages Disadvantages

FEES Less invasive

Easy to perform

Well tolerated

Possible for a long time (fatigue 
viewing)

Portable (acute and sub-acute 
patients)

Routine

Economic

Therapeutic feedback

Decision making of oral feeding

Natural foods

Direct visualization of structures

Motor and sensory activities

Three-dimensional similar view

Optimal pooling evaluation

Pooling management viewing

Pharyngeal phase only

White-out

Indirect consideration about

• Oral

• Esophageal phase

Fear and discomfort

Poor vision in repeated swallowing 
acts

Not possible if changes in upper 
airway

VFSS Whole deglutition evaluation

Time parameterization

Invasive (radiological exposure)

Uncomfortable execution

Environment and suitable personnel

Expensive

Bi-dimensional view (under 
estimation of pooling matter)

Motor activity only (reaction to 
aspiration, if documented)

Fatigue evaluation missing

Table 15. Advantage and disadvantage comparison between VFSS and FEES.
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8.1. VFSS

It is a procedure that uses ionizing radiation and should be used sparingly, especially in 
very young children. When indicated, the tool verifies the actual usefulness in improving the 
safety and efficacy of the swallowing act, under different examination conditions: varying 
the consistency or the viscosity of the bolus, verifying the clearing of the mouth, pharynx, 
or esophagus; varying the position of the child, implementing postures or maneuvers (when 
possible); varying the speed of feeding, child position, and changing pacifier or spoon char-
acteristics [27, 28].

8.2. FEES

When performing an endoscopy, the possibility of achieving the maximum collaboration of 
the child is crucial. Any device useful for making the child and its parents less anxious and 
for increasing compliance has to be adopted. The family is asked to bring pacifiers, bottles, 
or utensils commonly used during meals and also to bring the dishes commonly eaten by the 
child: either the most liked or those that create the greatest difficulties. The choice of endo-
scope size is based on the age of the child: obviously, the smaller the endoscope, the lower 
the imagine definition. With a child of over 3 years of age, it is possible to use standard size 
endoscopes (2.4 mm in diameter), with a younger age group smaller devices are advisable 
(1.5 mm diameter). To optimize cooperation and minimize discomfort, anesthetic spray puffs 
or a small amount of cotton, soaked in a 1:1 mixture of 4% lidocaine and oxymetazoline, can 
be introduced into the nasal cavity [29]. A viable alternative is to lubricate the tip of the endo-
scope with a 2% lidocaine gel. This is always desirable in patients with airway lability (very 
young children or of low weight) in compromised general conditions or with tracheotomy. 
For the endoscopic evaluation, the baby may be supine in a cot or a pram but for the dynamic 
study of swallowing he/she should preferably have the chest lifted: the baby can be held in 
the mother’s arms or on her knees.

Older children can be seated in a high chair without any help. If the child tends to assume specific 
postures during the meal (due to a physical impairment, as in cerebral palsy) they will be main-
tained after the introduction of the endoscope and verified during the test. Similarly, the efficiency 
of therapeutic postures or maneuvers will be checked. The procedure substantially does not differ 
from that used for adults [30]: the static, anatomical, dynamic, and non-swallowing assessments 
are performed with the tip of the endoscope in the naso-nasopharyngeal, high, and low position. 
The tests with bolus are performed with the tip of the endoscope in the high position.

9. The anatomo-functional evaluation

In the naso-rhinopharyngeal position, the clinician will evaluate hypertrophy of the nasal mucosa 
and turbinate, secretions pooling, septal bumps and other anatomical anomalies, shrinkage 
or choanal atresia, hypertrophy of adenoid, and the upper surface of the soft palate. During 
phonation and deglutition, the contraction of the veil, if symmetrical, will be evaluated. While 
swallowing, a veil incompetence is always pathological and the cause of nasal regurgitation of 
secretions or bolus.
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In the high position (beyond the free edge of the soft palate), the clinician evaluates the hypo-
pharyngeal region: base of the tongue, tonsils, and the larynx position, considering that it 
descends gradually in the neck with age: from C1 to C4 from birth to puberty. Particular atten-
tion should be given to material pooling: if present at the beginning and during the evalua-
tion. Its increase not followed by clearing is abnormal [31, 32]. The clearing of secretions is 
assessed during spontaneous swallowing acts or on request [26, 30]. Secretions that engulf the 
pyriform sinus must induce a swallow, even if the child cries.

In the low position, a careful assessment of the larynx is performed. Particular attention should 
be paid to abnormalities that may interfere with the sphincterial function: malacia, cleft, and 
cyst. Mobility is evaluated during respiration, phonation, or crying. Signs of reflux disease 
have to be evaluated: hyperemia, hypertrophy of the posterior commissure, circumscribed or 
diffused edema involving the vocal cords, and endolaryngeal secretions.

The delicate touch of the aryepiglottic folds with the tip of the endoscope activates the adduc-
tion reflex, mediated by the superior laryngeal nerve: the reflex is essential for an adequate 
protection of the lower airways during swallowing. For the same purpose, pulsed air can be 
used, supplied with variations of pulsing or of intensity [flexible endoscopic evaluation of 
swallowing with sensory testing (FEESST)] [33, 34]. In children who are noncooperative, who 
have cognitive disorders, or are very young, only the adduction reflex can be appreciated [34].

10. The test with bolus

After the anato-functional assessment and in relation to age, foods of different consistencies 
and volume will be proposed to the child. The foods preferably have a natural color or are 
dyed. The child is fed by its parents. It is always advisable to start with pleasing food, in order 
to increase the compliance to the test, then subsequently, as for adults, to use food which 
is more difficult to manage in the oral cavity [30, 35]. During the test with bolus, different 
parameters have to be considered.

The first parameter to evaluate is the site and latency of the swallowing reflex, in children this 
is more difficult to define in relation to the small size of the pharynx. Liquid bolus can hesitate 
in the valleculae before being swallowed, as a normal variant of the swallowing act. If the 
bolus falls by gravity into the pyriform sinuses before swallowing and remains in this site, 
the possibility of false route is greater. The delivery of the bolus from the oral cavity into the 
pharynx without swallowing is referred to as premature spillage. When milk is sucked from 
a bottle, it is collected up to the pyriform sinuses before being swallowed and only an appro-
priate rhythm, sucking-swallowing-breathing, prevents aspiration [28]. The datum, however, 
will be included and considered in the context of a complete clinical assessment.

The progression of the bolus into the laryngeal vestibule is called penetration, being possible up 
to the true vocal cords. Penetration is clearly evaluated using endoscopy [28, 30, 35]. When the 
valleculae are obliterated with lymphatic tissue, the bolus (in particular liquid) can spill over 
the free edge of the epiglottis before swallowing: in this case, the risk of penetration remains 
low. If the general conditions of the baby are serious, penetration can have the same significance 
as aspiration so, when performing tests, it would be better not to expose the patient to this risk.
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Aspiration is the progression of secretions or bolus below the true vocal cords. In FEES, this 
event can occur before or after swallowing: they are events well evaluated in endoscopy 
[36]. Pre-swallowing aspiration can be due to a delayed triggering or a late laryngeal valve 
activation. Post-swallowing aspiration can be due to an overflowing from the pharyngeal 
containment cavities. At the highest point of swallowing, the white-out prevents the direct 
visualization of aspiration (intra-swallowing aspiration). In this case, aspiration can be 
inferred after swallowing, by evaluating residue of food in the larynx or cervical trachea or 
evaluating the expulsion of streaked secretions by coughing [28, 30, 35].

The evaluation of swallowing abilities with bolus can be quantified by the same test as is 
available in FEES. The progression of bolus through the upper airway can be quantified using 
the penetration-aspiration scale [37], and the presence of residue can be quantified with the 
pooling score (p-score) [32, 37] both applied with the same characteristics as seen for adults.

11. The treatment plan

The clinical non-instrumental and instrumental evaluations should enable the clinician and 
the rehabilitator to set up an ideal treatment plan for the child (Table 13).

In general, a treatment plan should (1) guarantee the child an adequate nutritional and water 
intake, (2) be protective of the respiratory tract, (3) support the child in eating and drinking, (4) 
guarantee the optimal oral sensory stimulation, (5) improve the QoL of the child and family, 
and (6) help the family in conceiving new therapeutic strategies [38–40].

All of these respecting the actual clinical condition (morbidity and comorbidities) inside the 
evolutive temporal windows are linked to age of the child. The treatment plan should also 
consider all the possible settings of a child’s life: home, kindergarten, school, and leisure 
environments. The treatment plan must consider all the indications aimed at achieving the 
objectives mentioned earlier, by means of medical, surgical, and nutritional strategies. For 
example, if the child suffers a major reflux, he/she will be treated pharmacologically or surgi-
cally, to prevent the negative feedback that the reflux has on swallowing and feeding. Other 
general considerations, previously underlined, are the importance of ensuring the child the 
best sensory oral-pharyngeal stimulation and the best oromotor stimulation. Only in this 
way will the swallowing abilities of the baby progress through all the steps of a satisfactory 
development.

In planning treatment, the clinician has to consider if the children can be safely fed orally 
or not, and the general performance of the child during mealtimes. In practice, useful thera-
peutic strategies are represented by dietary modifications, such as the food being thickened, 
diluted, chopped, blended, mixed, and viscosity varied, depending on the functional age and 
disease of the baby. These changes must guarantee a nutritional and water intake able to 
ensure the growth of the child. Within the first year of life, the use of commercial thickeners 
should be limited. Sometimes, it could be advantageous to vary the bolus presentation with a 
break during the feed. With older children, the same effect is produced by varying consisten-
cies. The same strategies should also be considered in tube-fed children (NGT or PEG/JPEG) 
when the possibility of assuming per os even a single consistency is verified.
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have to be evaluated: hyperemia, hypertrophy of the posterior commissure, circumscribed or 
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have cognitive disorders, or are very young, only the adduction reflex can be appreciated [34].
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and volume will be proposed to the child. The foods preferably have a natural color or are 
dyed. The child is fed by its parents. It is always advisable to start with pleasing food, in order 
to increase the compliance to the test, then subsequently, as for adults, to use food which 
is more difficult to manage in the oral cavity [30, 35]. During the test with bolus, different 
parameters have to be considered.

The first parameter to evaluate is the site and latency of the swallowing reflex, in children this 
is more difficult to define in relation to the small size of the pharynx. Liquid bolus can hesitate 
in the valleculae before being swallowed, as a normal variant of the swallowing act. If the 
bolus falls by gravity into the pyriform sinuses before swallowing and remains in this site, 
the possibility of false route is greater. The delivery of the bolus from the oral cavity into the 
pharynx without swallowing is referred to as premature spillage. When milk is sucked from 
a bottle, it is collected up to the pyriform sinuses before being swallowed and only an appro-
priate rhythm, sucking-swallowing-breathing, prevents aspiration [28]. The datum, however, 
will be included and considered in the context of a complete clinical assessment.

The progression of the bolus into the laryngeal vestibule is called penetration, being possible up 
to the true vocal cords. Penetration is clearly evaluated using endoscopy [28, 30, 35]. When the 
valleculae are obliterated with lymphatic tissue, the bolus (in particular liquid) can spill over 
the free edge of the epiglottis before swallowing: in this case, the risk of penetration remains 
low. If the general conditions of the baby are serious, penetration can have the same significance 
as aspiration so, when performing tests, it would be better not to expose the patient to this risk.
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inferred after swallowing, by evaluating residue of food in the larynx or cervical trachea or 
evaluating the expulsion of streaked secretions by coughing [28, 30, 35].

The evaluation of swallowing abilities with bolus can be quantified by the same test as is 
available in FEES. The progression of bolus through the upper airway can be quantified using 
the penetration-aspiration scale [37], and the presence of residue can be quantified with the 
pooling score (p-score) [32, 37] both applied with the same characteristics as seen for adults.

11. The treatment plan

The clinical non-instrumental and instrumental evaluations should enable the clinician and 
the rehabilitator to set up an ideal treatment plan for the child (Table 13).

In general, a treatment plan should (1) guarantee the child an adequate nutritional and water 
intake, (2) be protective of the respiratory tract, (3) support the child in eating and drinking, (4) 
guarantee the optimal oral sensory stimulation, (5) improve the QoL of the child and family, 
and (6) help the family in conceiving new therapeutic strategies [38–40].

All of these respecting the actual clinical condition (morbidity and comorbidities) inside the 
evolutive temporal windows are linked to age of the child. The treatment plan should also 
consider all the possible settings of a child’s life: home, kindergarten, school, and leisure 
environments. The treatment plan must consider all the indications aimed at achieving the 
objectives mentioned earlier, by means of medical, surgical, and nutritional strategies. For 
example, if the child suffers a major reflux, he/she will be treated pharmacologically or surgi-
cally, to prevent the negative feedback that the reflux has on swallowing and feeding. Other 
general considerations, previously underlined, are the importance of ensuring the child the 
best sensory oral-pharyngeal stimulation and the best oromotor stimulation. Only in this 
way will the swallowing abilities of the baby progress through all the steps of a satisfactory 
development.

In planning treatment, the clinician has to consider if the children can be safely fed orally 
or not, and the general performance of the child during mealtimes. In practice, useful thera-
peutic strategies are represented by dietary modifications, such as the food being thickened, 
diluted, chopped, blended, mixed, and viscosity varied, depending on the functional age and 
disease of the baby. These changes must guarantee a nutritional and water intake able to 
ensure the growth of the child. Within the first year of life, the use of commercial thickeners 
should be limited. Sometimes, it could be advantageous to vary the bolus presentation with a 
break during the feed. With older children, the same effect is produced by varying consisten-
cies. The same strategies should also be considered in tube-fed children (NGT or PEG/JPEG) 
when the possibility of assuming per os even a single consistency is verified.
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The time windows in the physiological growth of the effectors, previously mentioned, should 
be considered and respected, as far as possible. The use of devices or adapted utensils has 
the purpose of fractioning the presentation of the bolus, in terms of volume and speed: with 
younger children, pacifiers in different shapes and with different holes can be used, while 
with older ones, utensils with modified handles are more appropriate [41, 42]. The use of 
maneuvers (forced swallowing, Mendelsohn, supraglottic, super-supraglottic, and Masako) 
changes the timing and strength of the swallowing act: their implementation requires that the 
child can learn them and be motivated for their execution. Relatively simpler is the use of pos-
tures, which can also be implemented passively, very small children can be held in the arms, 
or older children can be placed in adjustable seating [43]. The use of oromotor exercises [44] 
provides active or passive activities of the effectors, always without the use of foods. These 
exercises are aimed at optimizing the efficiency of the lips, jaw, tongue, soft palate, pharynx, 
larynx, and respiratory muscles. Sensory stimulations act on the swallowing reflex. These 
gustatory, thermal, or tactile stimulations can be applied on different effectors: cheeks, lips, 
and tongue. They are indicated for children with reduced responses or reduced opportunities 
for stimulation. At other times, it is possible to intervene on children who have an excessive 
response or aversion to stimulations: in this case, the treatment is expected to reduce the 
reflexivity of the child.
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Abstract

Speech-language pathologists have been actively involved with the assessment and inter-
vention processes of language disorders, especially concerning the child population. 
Regarding their professional role toward reading disorders, other professionals have been 
equally involved with the learning process such as educational psychologists, educators, for 
instance. It is therefore less clear of the involvement and possible role of speech-language 
pathologists, focused on adolescent and young adults with reading difficulties that may 
interfere with the learning processes. The aim of this chapter is to discuss the competences of 
speech-language pathologists and their essential role in the clinical settings with reading dis-
orders, not only with children but also at later stages in the schooling process. Additionally, 
it will be discussed of the role of these professionals as a part of the school team in order to 
advice best practices of language-related learning processes, as well as to work with students 
who need special education adaptations, in all ages.

Keywords: reading disorders, language, intervention, assessment, speech-language 
pathology

1. Introduction

Reading disorders (RDs) are a major concern in school settings both, in early stages of literacy 
instruction and further years of schooling, and may probably be the major cause for referral to 
speech-language therapists for clinical intervention. There are many instances where the read-
ing process may be impaired. A wide range of language disorders are reported to have an impact 
on reading and writing skills [6]. Furthermore, there is clear evidence both, from research and 
clinical practice that demonstrates that reading disabilities are language-based [11].
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Language deficits associated with reading disabilities are often present since preschool years, 
and therefore these deficits should be taken as early indicators of risk for reading disabilities 
[20]. These language deficits are manifested in poor vocabulary, lack of phonological skills 
both, in perception and production, poor morphology and other abilities proven to be essen-
tial for spelling and reading. However, not only in early years of schooling, language disor-
ders may affect writing skills. Reading comprehension deficits in adolescents are strongly 
related to their word reading skills and lexical and syntactic development [24].

Furthermore, because of the reading and writing complexity, many other primary conditions 
such as intellectual, auditory, and visual deficits do influence how written language develops 
and students with these deficits need special attention to this process [35].

In children with the diagnosis of attention deficit and hyperactive disorder (ADHD), read-
ing and writing difficulties are commonly found. Lack of attention has a strong impact in 
memory skills and in the process of spelling and reading comprehension, which in turn, 
limits all learning process via written input [1, 22]. The diagnostic of specific language 
impairment (SLI); there is an asynchrony on the development of linguistic subsystems in 
such a way that the deviant deficits will have consequences for the development of written 
language [36].

Finally, reading disorders are the primarily deficit found in the most frequent specific learn-
ing disorder, for example, dyslexia. Dyslexia is a neurodevelopmental disorder with a strong 
genetic predisposition, characterized by specific difficulties in reading and spelling that could 
not be attributable to cognitive disabilities, lack of educational opportunities, socio-cultural 
environment, or obvious neurological deficits, as defined by the diagnostic and statistical 
manual of mental disorders (DSM-V) [4]. It affects around 5% of the population regardless of 
the writing system and orthographic profile [28].

The main signs of children with dyslexia are identified in word decoding and phonological 
processing abilities and the diagnosis is possible after at least one school year. Another impor-
tant aspect of dyslexia and other specific learning disabilities is its pervasive and persistent 
nature [13]. There is to say, that even though the major impact of dyslexia is in the initial 
phase of reading acquisition process, some difficulties may resist through adulthood [12].

Although SLI and dyslexia may show similar difficulties, both conditions are considered as 
different development disorders that have different cognitive and linguistics deficits, and 
consequently different manifestations in reading and writing [7].

According to Ref. [2], the speech-language pathologist is the professional who engages in 
clinical services, prevention, advocacy, education, administration, and research in the areas 
of communication and swallowing across the life span from infancy through geriatrics. The 
professional roles and activities in speech-language pathology include clinical/educational 
services (diagnosis, assessment, planning, and treatment), prevention and advocacy, and 
education, administration, and research. Speech-language therapy should address the under-
lying language deficits as well on the specific comprehension strategies.

Considering, that in all these instances that affect reading development, the participation of 
speech-language pathologists is essential, if not mandatory, we should describe clearly, what 
their role is as clinicians and as members of a multidisciplinary teams.

Advances in Speech-language Pathology100

1.1. The role of speech-language pathology on prevention of reading disorders

Precursors of reading could be stimulated since early in development. Such activities should use 
emphasize language games, rimes and child music, storytelling, poetry, as well as shared book 
reading. In the school setting, the speech-language therapies may advise kindergarten teachers 
to work on children's attention for speech sounds and phonological representations [25].

The promotion of specific activities for the development of phonological awareness skills is 
effective even if implemented for a short duration [17]. Another study concluded that the 
stimulation of phonological awareness skills should be part of preschool activities since they 
are essential for later success in reading acquisition [27].

Because of the genetic basis for dyslexia, pre-reading children may receive early intervention to 
prevent severe manifestations in reading disorders later on. In an interesting prevention study, 
children at risk received a 14-week training in phonemic awareness and letter-sound relation-
ships in the context of reading instruction. Families at home performed the training (e.g., a 
computer-based training). The results showed immediate improvements for both skills trained; 
however, the effects did not last for long. The authors concluded that in order to promote long-
term benefits, the training activities should be delivered both at home and school [29].

The speech-language pathologist has an important role throughout the entire process of 
school learning, not only when the developmental disorder is already in place. Children at 
risk for reading disorders should be a major concern of speech-language therapists in order 
to create favorable conditions for improving language skills and cognitive abilities, conse-
quently an adequate school performance [33, 34].

1.2. The role of speech-language pathology on the assessment and identification of 
reading disorders

Several skills have to be well developed in order to warrant success in reading and writing. As 
mentioned before, oral language development is essential for learning to read and all levels of 
language processing are involved; for example, phonology, morphology, syntax, semantics, 
and pragmatics [10, 31]. Assessment for reading disorders should include as well cognitive 
functions such as memory and attention tasks [3].

Phonological processing skills are found to be the most relevant, at least for the early stages of 
decoding, and among other skills, phonological awareness is an essential ability for reading 
and spelling. There is enough evidence in the literature that phonological awareness skills 
are positively related to a good performance in reading [6]. When phonological awareness 
shows some deficits, reading and writing may fail, regardless of the writing system to which 
the child is exposed (alphabetic, syllabic, or ideographic writing system). However, some 
studies showed that the consistency of each alphabetic orthography (e.g., regularity of the 
phoneme-grapheme correspondences) may determine which level of reading and writing is 
most affected by poor phonological awareness skills [14].

For all these reasons, it is important to evaluate these skills adequately since poor phono-
logical awareness is considered a good indicator of reading disorders [25]. In order to have a 
proper assessment of phonological processing skills, the clinician must have good knowledge 
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of the phonemic/phonological level of language to be able to choose an efficient linguistic-
based instrument for assessment, as well, to be able to interpret the results [8].

Comprehension difficulties are also largely dependent on the development of language skills, 
specially vocabulary, morphology, and pragmatics [9]. Even if a child has resolved his or 
her oral language deficits, it is possible that whenever the complexity of reading material 
increases, comprehension fails. Speech-language assessment should investigate not only basic 
language skills, but also higher level language knowledge that is used for a more complex 
task of reading comprehension.

Depending on the country, professional education of health and education practitioners has 
very limited language-related disciplines, on their professional training years. However, 
that is not the case for speech-language therapist training career. The Revised International 
Association of Logopedics and Phoniatrics (IALP) Education Guidelines [15] states that “the 
study of Logopedics is highly dependent (or reliant) on supporting disciplines of psychology and lin-
guistics, behavioral sciences and biomedical sciences. The programme should cover the main context 
of supporting disciplines” [15]. Among these disciplines, linguistics is fundamental for speech-
language professional training, as the document affirms:

“Language acquisition, sociolinguistics, multilingualism, phonetics, acoustics are relevant to linguistic 
sciences. The study should include the production and classification of speech sounds, phonology, syn-
tax, semantics, lexicons, discourse and pragmatics, with practical work in data collection, transcription, 
measurement and analysis (including qualitative analysis of oral as well as written language. It should 
also include discourse analysis, especially in relation to disordered speech and language)” ([15], p. 4).

In Brazil and in many other countries, the speech-language pathologist is also part of the 
multidisciplinary team that is required for a correct diagnosis of specific learning disability 
such as dyslexia and many other neurodevelopmental disorders that have impact on reading 
and writing.

1.3. The role of speech-language pathology on the intervention of reading disorders

Clinical interventions of reading disorders by speech-language therapists are highly recom-
mended by scientific-based evidence [11]. Intervention should encompass decoding and cod-
ing at the word level to improve reading and spelling accuracy, fluency and prosody, as well 
text comprehension and writing [32].

Once a diagnosis of specific learning disorder, dyslexia, is established, proper instruction and 
intervention should be offered by a team that includes educators, educational psychologists, 
and speech-language therapists. The National Joint Committee on Learning Disabilities [23] has 
published some guidelines for an intervention program for children and adolescents with 
reading disorders related to learning disabilities based on a specially designed instruction, 
core instruction and interventions within a multi-tiered system of supports (MTSS) for educa-
tors developing, improving, and maintaining systems of support for all students.

As described in these guidelines, “intensive intervention should be implemented by general educa-
tion teachers, special educators, school based team members and professional support staff who have 
deep content knowledge and expertise implementing the evidence based interventions” ([23], p. 9).
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1.4. The role of speech-language pathology on the educational advice for learning 
strategies for reading disorders

Public policies on special education needs have large benefit from multidisciplinary discus-
sions and speech-language pathologist is a professional that has been very active in advo-
cacy for better policies for learning disabilities and other communication disorders. Several 
countries have specific legislation that warrant specialized support and accommodations in 
schools or universities for those neurodevelopmental disorders. Such strategies may include 
(a) allowing audio recording the class content for later transcription, (b) restricting to mini-
mum the amount of written material in slides, and (c) providing extra time for exams [18].

Adolescents with specific learning disorder, and/or attention-deficit/hyperactivity disorder 
may also experience significant struggles during high school and postsecondary education 
[21]. Even if they have had effective interventions and treatment, it is in the academic setting 
that the difficulties appear more intensively and they may seldom need support [26, 30].

An interesting study in Finland reported that environmental protective factors such as high 
levels of peer acceptance and positive teacher affect, uniquely predicted students’ improved 
reading fluency in Grade 4, after controlling for the risk to have reading disorders, nonverbal 
ability, level of parental education, and gender [19]. This evidence confirms once more the 
need for teacher training to support learning disabilities children through schooling. Several 
specialists but specially speech-language pathologists are prepared to advise school teachers 
and families on strategies to promote effective learning for children, adolescents, and adults 
with specific learning disorders, for example, dyslexia.

Some studies that aimed at characterizing dyslexia in adults show that cognitive and lin-
guistics deficits persist in adulthood, however they have different manifestations [5]. The 
most commonly altered components of reading skills in adults with dyslexia are reading flu-
ency and reading accuracy [13]. Considering these specific characteristics in adults, a reading 
specialist should participate in the counseling for intervention and adaptations during high 
school and continuing education.

According to the “Guide for school and universities about students with dyslexia and other learning 
disorders” [16], the accommodations for dyslexics in school in Brazil may be divided in five 
categories: allow extra time for exams and note taking, tasks development, context, answers, 
content presentation. It is up to the specialist (e.g., speech-language therapist) to analyze the 
linguistic and cognitive profile and after that, to propose accommodations, which may have 
a greater impact for the moment.

The accommodation related to time, is of great importance for these individuals since activi-
ties of reading and writing demands a greater cognitive demand, and in consequence, takes 
considerably more time to accomplish. Additionally, there might be a need for a greater num-
ber of revisions before handling in an exam or paper. Therefore, suggestion of extra time 
not only should be applied for evaluations and exams, but also for deadline for papers and 
projects, and borrowing books from the library.

Regarding school activities, some adjustments during class like recording the class content 
and avoiding activities that require copying, should improve the potential for learning. It is 
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of the phonemic/phonological level of language to be able to choose an efficient linguistic-
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1.4. The role of speech-language pathology on the educational advice for learning 
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levels of peer acceptance and positive teacher affect, uniquely predicted students’ improved 
reading fluency in Grade 4, after controlling for the risk to have reading disorders, nonverbal 
ability, level of parental education, and gender [19]. This evidence confirms once more the 
need for teacher training to support learning disabilities children through schooling. Several 
specialists but specially speech-language pathologists are prepared to advise school teachers 
and families on strategies to promote effective learning for children, adolescents, and adults 
with specific learning disorders, for example, dyslexia.

Some studies that aimed at characterizing dyslexia in adults show that cognitive and lin-
guistics deficits persist in adulthood, however they have different manifestations [5]. The 
most commonly altered components of reading skills in adults with dyslexia are reading flu-
ency and reading accuracy [13]. Considering these specific characteristics in adults, a reading 
specialist should participate in the counseling for intervention and adaptations during high 
school and continuing education.

According to the “Guide for school and universities about students with dyslexia and other learning 
disorders” [16], the accommodations for dyslexics in school in Brazil may be divided in five 
categories: allow extra time for exams and note taking, tasks development, context, answers, 
content presentation. It is up to the specialist (e.g., speech-language therapist) to analyze the 
linguistic and cognitive profile and after that, to propose accommodations, which may have 
a greater impact for the moment.

The accommodation related to time, is of great importance for these individuals since activi-
ties of reading and writing demands a greater cognitive demand, and in consequence, takes 
considerably more time to accomplish. Additionally, there might be a need for a greater num-
ber of revisions before handling in an exam or paper. Therefore, suggestion of extra time 
not only should be applied for evaluations and exams, but also for deadline for papers and 
projects, and borrowing books from the library.

Regarding school activities, some adjustments during class like recording the class content 
and avoiding activities that require copying, should improve the potential for learning. It is 
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also possible to suggest some accommodations in relation to the answers given by the stu-
dents in all school activities. These individuals with reading and writing difficulties should 
be able to choose to give oral answers instead of by written form. In some cases, when the 
speech-language pathologists indicate a low rate for writing, a scribe could be requested to 
register the answers in and exam.

Finally, adjusting the form and organization of content presentation is a very important accom-
modation for students with learning disabilities. Regarding the format, audio books, videos, 
oral instructions, written materials with larger letters, smaller amount of text per page, and 
visual facilitators (drawings, diagrams, and different colors) can be offered. Regarding the 
organization, it is suggested to show clearly the objective and new concepts of each class, pro-
viding the student with a summary of the main ideas at the end of the lesson. Avoid very long 
phrases and instructions. Fragmenting tasks into smaller parts, encourage content review. In 
sum, the speech-language pathologist may help to establish a program of multisensory strate-
gies that involve hearing, vision, and action.

1.5. Concluding remarks

Advances in psycholinguistics, cognitive psychology, and neurosciences have provided 
enough scientific evidence for the role of language skills for the development of reading and 
writing. It is therefore only natural that the speech-language therapists be an essential part for 
prevention, assessment, and intervention of reading disorders.
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also possible to suggest some accommodations in relation to the answers given by the stu-
dents in all school activities. These individuals with reading and writing difficulties should 
be able to choose to give oral answers instead of by written form. In some cases, when the 
speech-language pathologists indicate a low rate for writing, a scribe could be requested to 
register the answers in and exam.

Finally, adjusting the form and organization of content presentation is a very important accom-
modation for students with learning disabilities. Regarding the format, audio books, videos, 
oral instructions, written materials with larger letters, smaller amount of text per page, and 
visual facilitators (drawings, diagrams, and different colors) can be offered. Regarding the 
organization, it is suggested to show clearly the objective and new concepts of each class, pro-
viding the student with a summary of the main ideas at the end of the lesson. Avoid very long 
phrases and instructions. Fragmenting tasks into smaller parts, encourage content review. In 
sum, the speech-language pathologist may help to establish a program of multisensory strate-
gies that involve hearing, vision, and action.

1.5. Concluding remarks

Advances in psycholinguistics, cognitive psychology, and neurosciences have provided 
enough scientific evidence for the role of language skills for the development of reading and 
writing. It is therefore only natural that the speech-language therapists be an essential part for 
prevention, assessment, and intervention of reading disorders.
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Abstract

Subtypes of speech sound disorders (SSDs) with a sensorimotor origin are known as 
motor speech disorders (MSDs). The symptoms can be diverse, and the causes of the 
disorders in children are in many cases unknown. Examples of MSD are childhood 
apraxia of speech and dysarthria. MSD is often seen in neurodevelopmental disorders 
such as cerebral palsy, developmental coordination disorder (DCD) or autism spectrum 
disorders (ASD), or it is seen with no obvious diagnosis but usually with comorbid 
problems. Within all existing comorbidity dysfunctions, the motor and sensory sys-
tems are of interest for identifying possible underlying mechanisms of MSD. Namely, 
soft neurological signs such as hypotonia, decreased speed and low accuracy of motor 
skills and delayed motor development are given consideration by many researchers for 
better understanding of underlying motor mechanisms of MSD. Results from comor-
bidity studies highlight the relationship of MSD with complex sensorimotor tasks and 
sequential motor tasks. In this chapter, our aim is to frame findings from studies about 
comorbidity of sensory and motor dysfunctions in MSD in order to theorise affected 
mechanisms and propose an underlying global motor deficit. We will conclude with 
implications for therapy models.

Keywords: comorbidity, speech, manual, childhood apraxia of speech, dysarthria, motor 
function, sensory processing, sensorimotor, motor learning

1. Introduction

Childhood motor speech disorders (MSDs) are covered under speech sound disorders (SSDs) 
as described by Bowen in Figure 1 [1] and are commonly identified by problems in speech 
sound production originated from dysfunctions in sensorimotor processing. The causes of 
the disorders are in many cases unknown, and the symptoms are diverse, though there is 
an ongoing search for diagnostic criteria that can help differentiate between different speech 
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disorders in children addressed by several authors [2–9]. Based on genetic and environmental 
risk factors, Shriberg et al. [9] defined three types of MSDs in their classification system. These 
are (1) Motor Speech Disorder-Apraxia of Speech (MSD-AOS), (2) Motor Speech Disorder-
Dysarthria (MSD-DYS) and (3) Motor Speech Disorder-Not Otherwise Specified (MSD-NOS). 
Dysarthria is defined as a motor speech disorder that results from a central or peripheral 
damage of the nervous system and is characterised with impaired execution and motor con-
trol of the muscles used for speech production, including the lips, tongue, vocal folds and/
or diaphragm. There are several types of dysarthria depending on neurological localisation: 
flaccid, spastic, ataxic, hypokinetic and hyperkinetic. There can also be a mixture of types [10–12]. 
Childhood dysarthria is often defined as developmental and/or acquired; thus, dysarthria can 
also be ‘idiopathic’ without the influence of neurological damage [12, 13]. Childhood apraxia 
of speech (CAS) is defined as a motor speech disorder that is characterised by problems in 
planning of the movements (e.g. praxis of the lips, jaw, tongue and vocal folds) needed for 
speech [14]. The motor speech symptoms can intertwine and be mixed with perceptual and 
phonological dysfunctions, which makes it difficult to define exact diagnosis, and there are 
probably subgroups and definitions not yet found [1, 9].

Figure 1. Five levels of speech function with examples of difficulties that might occur at each level [1] (Retrieved from www.
speech-language-therapy.com/index.php?option=com_content&view=article&id=45 on 01.03.2017. Used by permission).
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Comorbidity studies highlight the relationship of MSDs with dysfunctional sensory process-
ing, complex sensorimotor tasks and sequential motor learning tasks as well as fine motor 
problems [15–17]. Findings also suggest some common neural correlates of speech and fine 
motor functions [18]. Soft neurological signs such as hypotonia, decreased speed, low accuracy 
of motor skills and delayed motor development have been considered by some researchers for 
better understanding of the motor origin of MSD [13, 17, 19]. MSD can also be part of symp-
tomatic picture in specific neurodevelopmental disorders, genetic conditions or metabolic 
syndromes. Some but not all of these are cerebral palsy (CP), developmental coordination dis-
order (DCD), autism spectrum disorder (ASD), velocardiofacial syndrome and galactosemia. 
For example, dysarthria sometimes occurs in the context of CP. Isolated form of MSD seems 
to happen very rare; more often it occurs with subtle sensory, motor and cognitive problems. 
Hence, co-occurrence of subtle problems in MSD complicates the understanding of the disor-
der and planning of the intervention. In this chapter we will present our findings in MSD pop-
ulation with an integrative framework that draws on previous research including behavioural 
and neuroimaging studies as well as major motor control and learning theories. The main MSD 
diagnosis we present is CAS because more research findings exist and we have also conducted 
our previous study in this group [17]. It is important to mention that in clinical work we find 
that symptoms of ‘idiopathic’ dysarthria can be misinterpreted being symptoms of CAS or 
another developmental oral dysfunction due to similarities in speech deviances, for example, 
vowel distortions, nasality, imprecise consonants, rate control and abnormal prosody. In dif-
ferential diagnosing of pure CAS from dysarthria, it is important to verify that the child has all 
three features that were presented and considered to have diagnostic validity in the technical 
report by ASHA [14]: (1) inconsistent error production on both consonants and vowels across 
repeated production of syllables and words, (2) lengthened and impaired co-articulatory tran-
sitions between sounds and syllables and (3) inappropriate prosody. The group of children 
with ‘idiopathic’ dysarthria has not yet been researched enough; therefore, we have chosen 
to broaden the view with inclusion of some examples from speech and language impairment 
(SLI) and neurodevelopmental disorders (NDDs). We have tried to dig in to co-occurrence of 
subtle or severe sensory and motor problems and shed light to this ‘grey zone’. With support 
in our findings, we propose an underlying sensorimotor programming and motor learning 
vulnerability affecting more than one motor area and the presence of a global motor deficit.

2. General motor development and motor learning

Motor development is a biological process where genes and environmental factors interact. 
Children are born with a specialised repertoire of preprogrammed non-volitional movements, 
and during the first months of development, the newborns’ interaction with the environment 
leads to integration of these motor patterns/schemas. The motor schemas become the founda-
tion for development of volitional movements [20–22], and most of the skills that are unique 
to human beings such as speech or drawing can therefore be learned via practice implicitly 
throughout lifetime. Stages of motor learning, proposed by Fitts and Posner [23], are the cogni-
tive phase, the associative phase and the autonomous phase. In cognitive phase, the child is new to 
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the task and tries out different strategies to attain success. This period is characterised with 
trials and errors. While strategies leading to targeted action are retained, strategies leading to 
failure are discarded. This stage is very important for the development of sensory feedback 
and feedforward processes that eventually lead to the achievement of desired motor control 
in muscular organs. Here, muscle tone is an important aspect, and the contractibility thereby 
exertion of necessary force by muscles is essential for motor control. For example, hypotonia 
influences the ability of individual muscle groups to contract, and infants with low muscle 
tone put great effort into holding their heads up where oral-motor functions such as sucking 
can be affected as well as speech development [24]. The associative phase is characterised by 
refinement of the attained motor skill in terms of rate, consistency and energy expenditure. 
Further practice results in the autonomous phase where automatic motor response has small 
or no error and that defines the last phase of motor learning. Cognitive effort during motor 
learning decreases throughout the phases making autonomous phase the least cognitively 
demanding [25]. Typically developing children continue to learn motor skills almost in an 
effortless fashion despite the increasing complexity of the motor tasks as the child grows [26]. 
For children with sensorimotor dysfunctions as in MSDs, development of complex move-
ments as in speech is somehow disrupted, and motor learning is highly affected by the nature 
and severity of the impairment [27]. More recent research has emphasised the importance of 
functioning cells in the ‘mirror neuron system’ being part of learning and execution of new 
sensorimotor skills as an interesting topic concerning MSDs [28].

3. Neural correlates of speech, fine and gross motor functions

During the last decade’s computer models of brain function and technically advanced neu-
roimaging, studies have exploded as well as thorough literature on the topic [29]. Research 
has mainly drawn conclusions of which parts of the brain are involved during speech based 
on adults. Liegeois and Morgan [30] emphasised the lack of research computed on children 
and conducted a review searching for which kind of brain abnormalities children and adoles-
cents with severe speech disorders had in developmental, progressive or childhood-acquired 
conditions. They found evidence that there is predominantly malfunction of neural networks 
bilaterally involved in severe childhood speech disorders not a leftward cortical dominance, 
which has often been reported in adults. The main brain regions affected in the children with 
apraxia of speech and dysarthria were the basal ganglia, thalamus, cerebellum as well as peri-
sylvian and rolandic cortices. They do also suggest that their data show that neuroanatomical 
basis for speech production also to some extent overlaps in children and adults. One study 
using functional magnetic resonance imaging comparing children with DCD with typically 
developing peers demonstrated an under-activation in cerebellar-parietal and cerebellar-
prefrontal networks and in brain regions associated with visual-spatial learning suggesting 
negative affects in learning motor skills [31]. Most of the studies we present below are made 
on an adult population, and for a child’s brain, considerations on developmental and critical 
periods as well as plasticity should be taken. Before dominance between hemispheres is estab-
lished, many sensorimotor tasks are processed bilaterally. For example, in childhood MSDs, 
the effect of bilateral structural anomalies results in functional reorganisation of cortical  
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speech networks that is different from an adult population [32]. We have tried to highlight 
brain regions such as the cerebellum and cerebral cortex and functional connections in 
between that have been reported to relate with speech motor and visual-motor functions. We 
find cerebellum being one of the most interesting parts tickling our curiosity.

The cerebellum is most understood in terms of its contribution to motor control and learning, 
balance, posture and muscle tone; however, it is also involved in cognitive functions espe-
cially related to language. It consists of approximately 10% of the brain’s volume; on the other 
hand, it contains over 50% of the total number of neurons in the brain showing the complexity 
of neural computations for its role in motor systems [33]. Motor commands are not initiated in 
the cerebellum; rather, the cerebellum modifies the motor commands of the descending path-
ways to make movements more adaptive and accurate via its functional subdivisions [34]. 
Neural activity within the cerebellum and also basal ganglia has found to be highly connected 
with motor areas for movements in the cerebral cortex and areas of prefrontal cortex related to 
cognitive functions [35]. Cerebellar subdivisions that are of interest for commonality of speech, 
fine and gross motor functions are the spinocerebellum and the cerebrocerebellum. While the 
spinocerebellum is involved in integration of sensory input with motor commands to pro-
duce adaptive motor coordination, the cerebrocerebellum, the largest functional subdivision 
with its extensive connections with cerebral cortex, is involved in the planning and timing of 
movements and the cognitive functions [33]. In 1998, Schmahmann and Sherman [36] defined 
the cerebellar cognitive affective syndrome (CCAS) in a group of 20 adult patients with dis-
orders confined to the cerebellum. They found that not all deficits occurred in each patient, 
but decreased verbal fluency and visual-motor problems were particularly prominent, which 
was also replicated by others [37]. This is consistent with the outcome of our examination [17] 
of overall motor functions in 18 children with CAS where similar symptoms were found as 
in the group with CCAS though the children with CAS did not have any identified cerebellar 
dysfunction or lesion. Almost all the children had fine motor problems that required visual-
motor integration, and an intriguing finding was correlation between visual-motor control, 
for example, drawing skill, and speech motor control which supports the hypothesis that 
cerebrocerebellar interconnections are involved in underlying speech motor control and com-
plex eye-hand coordination tasks like drawing. The CCAS is described as a constellation of 
deficits affecting linguistic, visuospatial and executive functions. Similarly, in CAS, problems 
in executive functions are usually observed. However, not enough studies have explored the 
possible role of the cerebellum in apraxic disorders especially in CAS; the pathophysiological 
mechanisms remain to be elucidated [18].

The cerebral cortex has been mapped for functional regions in neuroimaging studies. For speech 
motor production, some models have been raised discussing functional networks instead of 
functional regions [38, 39] as it also was proposed for visual-motor functions [40, 41]. The neural 
correlates of speech motor control include the premotor and primary motor cortex, somatosen-
sory cortex, auditory cortex, cerebellum and the basal ganglia as mentioned before [39]. Grossly 
similar regions were described as part of the so-called dorsal and ventral stream for visual-motor 
functions [40]. Brodmann area 6, which is located in premotor cortex, has been shown to be acti-
vated bilaterally during speech listening as well as speech production [38]. The same area was 
proposed to be involved in dorsal visual stream that is responsible for planning of visual-motor 
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tasks [40]. Another cortical region that is of interest for communality between speech motor and 
hand motor functions is posterior parietal cortex (PPC). PPC receives cortical afferents from 
visual, auditory and somatosensory areas and projects mainly to frontal premotor areas [42]. Its 
role in planned movement execution has been mostly shown in visual-motor integration tasks 
[43–45]. However, it was also shown to be activated during auditory-motor integration tasks 
[46, 47]. Searching for the commonality of speech and hand motor learning, the supplementary 
motor area (SMA) and pre-supplementary motor area (pre-SMA), parts of medial premotor area, 
have been related to the learning of motor sequences. Both of them are shown to be sensitive to 
the order of movement elements within a sequence [48]. The pre-SMA is found to be important 
during the initial stage of motor learning [49] and when adapting to a new sequence [49, 50]. The 
SMA activation, on the other hand, increases with practice [51, 52]. It was proposed that pre-SMA 
is related to temporal control and the SMA integrates this temporal coding with the required 
motor output [53]. Recent studies report that, in addition to speech-related activation, Broca’s 
area is also significantly involved during tasks devoid of verbal content. It has been shown that 
Broca’s area is responsible for hand actions as well as integration of speech perception [54, 55].

3.1. Summary

Cortical and subcortical areas including the basal ganglia as well as the cerebellum are involved 
in complex sensorimotor functions like speech and fine motor tasks. Supporting studies in 
cognitive neuroscience propose that functional networks of speech motor and visual-motor 
functions do overlap especially in the parietal cortex, cerebellum and basal ganglia, where the 
cerebellum plays a central role in the emergence to be discovered. Highly skilled movements 
including speech and handwriting are unique for human beings, and there are still many ques-
tion marks on how the brain and body interact concerning both typical development and when 
we meet dysfunctions. Here, we have tried to show that human motor functions are interacting 
with each other neurologically, and we hope for an interesting future research to come.

4. Comorbidities in motor functions within MSD and SLI

4.1. Background

Specific fine and gross motor milestones and locomotor skills such as head control, rolling, 
sitting, crawling, walking and pincer grip, should be reached by a certain age [22, 56–58]. 
The problem in different motor domains is commonly pronounced areas that accompany 
speech and language disorders, and the development of speech is associated with the ability 
to manoeuvre hand actions from the babbling stage and onwards [55]. Handling objects with 
vision, touch and speed of processing interact with the emergence of certain perceptive and 
cognitive abilities and also influence motor development [59, 60].

4.2. Motor functions in children with SSD and MSD

A few studies exist more or less recently exploring the possible correlation between oral 
motor, speech motor and fine and gross motor functions. Dewey et al. [61] found that children  
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with CAS showed difficulties in sequencing both limb and orofacial gestures compared with 
children that had phonological disorders and discussed possible problems with general 
praxis. (Praxis involves motor programming and motor integration that is required to be able 
to execute complex learned and skilled movements.) General praxis dysfunctions were also 
revealed in a study by Poole et al. [62]. They compared children with developmental dyspraxia 
and adults having acquired apraxia, and both groups made similar movement error patterns 
when imitating oral and body gestures. Newmeyer et al. [15] evaluated fine motor skills, 
object manipulation, grasping and visual-motor integration in 32 preschool children between 
2 and 5 years of age with severe speech sound disorders using Peabody Developmental 
Motor Scales. They also measured the ability to imitate oral-motor movements with Kaufman 
Speech Praxis Test. All children were lower than average in fine motor skills, and significant 
results was found between oral-motor imitation and visual-motor integration. (Visual-motor 
integration tasks can include measurements of precision in skills such as drawing, cutting or 
folding and drawings of geometric shapes.) The studies presented above show similarities in 
dysfunctional praxis of oral and limb functioning amongst children with CAS covering three 
decades. Even though there has been an evolution in assessments and diagnostic criteria for 
children with CAS and also NDD, an interesting concern is that united assessments and diag-
nostic markers covering both manual and oral/speech dyspraxia have not yet been invented 
as far as we know. An approach concerning these aspects could be beneficial in understand-
ing the challenges children with CAS carry and in the development of therapies.

Dodd [19] looked for possible co-occurrence of deficiencies in oral-verbal and fine motor 
skills and compared speech-disordered children with a typically developed control group 
on tasks assessing volitional and non-volitional oral movements, fine motor skills and speech 
motor planning. The children (n = 51) were divided into five groups depending on which 
type of speech dysfunctions the child had. In comparison to other speech impairments and 
to the control group, the children with inconsistent speech errors but not diagnosed with 
CAS (n = 9) were poorer than controls in fine motor movements involving speed and dexter-
ity. (Dexterity tasks can include specific activities such as reaching, grasping and bimanual 
coordination by using small objects, where accuracy in time is measured.) The children that 
were diagnosed with CAS (n = 5) had the same results as the previous group on speed and 
dexterity but also performed poorer on fine motor tasks involving deficiencies in integrat-
ing sensory information into a plan of actions such as visual-motor integration. Our own 
study [17] has similar findings as previous studies and shows a variety of motor problems 
that are moderately severe. The study involved 18 children with CAS between 4 years 5 
months and 10 years 7 months (Figure 2). All the children suffered from a limited repertoire 
of speech sounds, inconsistent articulation of vowels and consonants and vowel distortions 
also affecting prosody. We measured correlations between three tests of the Verbal Motor 
Production Assessment for Children: focal oromotor control, sequencing maintenance control 
and connected speech and language control [63] and five tests from the Bruininks-Oseretsky 
Test of Motor Proficiency [64]: overall body motor coordination, upper limb coordination, manual 
dexterity, fine motor precision and fine motor integration. The number of motor problems was 
investigated by using −1 SD as a cut-off point on the different subtests. Looking at Figure 2, 
a mosaic profile of motor problems is shown. Co-occurrence of non-speech, speech, manual 
and gross motor problems is seen in 15 of the 18 children (83%), and each child  demonstrated 
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tasks [40]. Another cortical region that is of interest for communality between speech motor and 
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role in planned movement execution has been mostly shown in visual-motor integration tasks 
[43–45]. However, it was also shown to be activated during auditory-motor integration tasks 
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motor area (SMA) and pre-supplementary motor area (pre-SMA), parts of medial premotor area, 
have been related to the learning of motor sequences. Both of them are shown to be sensitive to 
the order of movement elements within a sequence [48]. The pre-SMA is found to be important 
during the initial stage of motor learning [49] and when adapting to a new sequence [49, 50]. The 
SMA activation, on the other hand, increases with practice [51, 52]. It was proposed that pre-SMA 
is related to temporal control and the SMA integrates this temporal coding with the required 
motor output [53]. Recent studies report that, in addition to speech-related activation, Broca’s 
area is also significantly involved during tasks devoid of verbal content. It has been shown that 
Broca’s area is responsible for hand actions as well as integration of speech perception [54, 55].

3.1. Summary

Cortical and subcortical areas including the basal ganglia as well as the cerebellum are involved 
in complex sensorimotor functions like speech and fine motor tasks. Supporting studies in 
cognitive neuroscience propose that functional networks of speech motor and visual-motor 
functions do overlap especially in the parietal cortex, cerebellum and basal ganglia, where the 
cerebellum plays a central role in the emergence to be discovered. Highly skilled movements 
including speech and handwriting are unique for human beings, and there are still many ques-
tion marks on how the brain and body interact concerning both typical development and when 
we meet dysfunctions. Here, we have tried to show that human motor functions are interacting 
with each other neurologically, and we hope for an interesting future research to come.

4. Comorbidities in motor functions within MSD and SLI

4.1. Background

Specific fine and gross motor milestones and locomotor skills such as head control, rolling, 
sitting, crawling, walking and pincer grip, should be reached by a certain age [22, 56–58]. 
The problem in different motor domains is commonly pronounced areas that accompany 
speech and language disorders, and the development of speech is associated with the ability 
to manoeuvre hand actions from the babbling stage and onwards [55]. Handling objects with 
vision, touch and speed of processing interact with the emergence of certain perceptive and 
cognitive abilities and also influence motor development [59, 60].

4.2. Motor functions in children with SSD and MSD

A few studies exist more or less recently exploring the possible correlation between oral 
motor, speech motor and fine and gross motor functions. Dewey et al. [61] found that children  
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with CAS showed difficulties in sequencing both limb and orofacial gestures compared with 
children that had phonological disorders and discussed possible problems with general 
praxis. (Praxis involves motor programming and motor integration that is required to be able 
to execute complex learned and skilled movements.) General praxis dysfunctions were also 
revealed in a study by Poole et al. [62]. They compared children with developmental dyspraxia 
and adults having acquired apraxia, and both groups made similar movement error patterns 
when imitating oral and body gestures. Newmeyer et al. [15] evaluated fine motor skills, 
object manipulation, grasping and visual-motor integration in 32 preschool children between 
2 and 5 years of age with severe speech sound disorders using Peabody Developmental 
Motor Scales. They also measured the ability to imitate oral-motor movements with Kaufman 
Speech Praxis Test. All children were lower than average in fine motor skills, and significant 
results was found between oral-motor imitation and visual-motor integration. (Visual-motor 
integration tasks can include measurements of precision in skills such as drawing, cutting or 
folding and drawings of geometric shapes.) The studies presented above show similarities in 
dysfunctional praxis of oral and limb functioning amongst children with CAS covering three 
decades. Even though there has been an evolution in assessments and diagnostic criteria for 
children with CAS and also NDD, an interesting concern is that united assessments and diag-
nostic markers covering both manual and oral/speech dyspraxia have not yet been invented 
as far as we know. An approach concerning these aspects could be beneficial in understand-
ing the challenges children with CAS carry and in the development of therapies.

Dodd [19] looked for possible co-occurrence of deficiencies in oral-verbal and fine motor 
skills and compared speech-disordered children with a typically developed control group 
on tasks assessing volitional and non-volitional oral movements, fine motor skills and speech 
motor planning. The children (n = 51) were divided into five groups depending on which 
type of speech dysfunctions the child had. In comparison to other speech impairments and 
to the control group, the children with inconsistent speech errors but not diagnosed with 
CAS (n = 9) were poorer than controls in fine motor movements involving speed and dexter-
ity. (Dexterity tasks can include specific activities such as reaching, grasping and bimanual 
coordination by using small objects, where accuracy in time is measured.) The children that 
were diagnosed with CAS (n = 5) had the same results as the previous group on speed and 
dexterity but also performed poorer on fine motor tasks involving deficiencies in integrat-
ing sensory information into a plan of actions such as visual-motor integration. Our own 
study [17] has similar findings as previous studies and shows a variety of motor problems 
that are moderately severe. The study involved 18 children with CAS between 4 years 5 
months and 10 years 7 months (Figure 2). All the children suffered from a limited repertoire 
of speech sounds, inconsistent articulation of vowels and consonants and vowel distortions 
also affecting prosody. We measured correlations between three tests of the Verbal Motor 
Production Assessment for Children: focal oromotor control, sequencing maintenance control 
and connected speech and language control [63] and five tests from the Bruininks-Oseretsky 
Test of Motor Proficiency [64]: overall body motor coordination, upper limb coordination, manual 
dexterity, fine motor precision and fine motor integration. The number of motor problems was 
investigated by using −1 SD as a cut-off point on the different subtests. Looking at Figure 2, 
a mosaic profile of motor problems is shown. Co-occurrence of non-speech, speech, manual 
and gross motor problems is seen in 15 of the 18 children (83%), and each child  demonstrated 
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 problems in 2 of the 7different tests. Fourteen children had results lower than average in fine 
motor tasks including visual-motor integration. Correlations were found between fine motor 
integration and focal oromotor control which include non-speech and speech oral-motor move-
ments (r = 0.54) and also with connected speech and language control (r = 0.51). The findings 
can be compared to a study by Rodger et al. [65] where the children with DCD performed 
lower than −1 SD on the focal oromotor control and global motor control (including oral reflexes) 
from the Verbal Motor Production Assessment for Children. Our study also gave interest-
ing findings in the oral-motor area with significant results showing that the children had 
more deviant production of mandibular and lingual non-speech movements compared to 
non-speech labio-facial movements (p < 0.005) which is intriguing in the context of what 
Nijland et al. [66] found in their study with bite blocks. In that study, the children with 
CAS could not compensate their articulatory movements when the mandible was fixed in a 
bite block leading to more increased speech errors. No speech errors were made by typical 
developed children and adults performing the same exercise. The researcher established 
that they found evidence for an underlying motor programming deficits in children with 
CAS. Ho and Wilmut [67] also suggest a possible underlying motor deficit based on findings 
of atypical patterns of movement and inferior motor control of complex speech gestures in 
children with DCD.

4.3. Motor functions in children with SLI

There is a rather large body of research on comorbidity of motor functions in children with 
SLI. The prevalence of motor disorder in children with SLI was found to be 18 out of 40 
children where 12 out of the 18 had the diagnosis of DCD [68]. Similarly, Webster et al. [69] 
found that 52% of children with SLI had motor impairments. An exhaustive review of the 
literature on comorbidity between SLI and motor skill was conducted by Hill [70]. The review 
gives clear and substantial evidence that children with SLI had poorer fine and gross motor 

Figure 2. Co-occurrence of non-speech, speech, fine and gross motor problems (below −1 SD of average) in children 
with CAS. Each block presents one case in the group. Blue boxes are for problems in fine motor or overall body motor 
functions. Red boxes are for problems in speech motor functions. Only Cases 1 and 2 show pure speech motor problems, 
whereas other 16 cases show variety and different numbers of motor problems.
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 functions, poorer coordination as well as praxis functions than typical peers. Many of the 
children had similar symptoms as those seen in other neurodevelopmental disorders such as 
DCD. She suggests that SLI is part of a broader range of challenging symptoms where comor-
bidity of motor functions is one. More recent studies on this concept reveal similar outcomes 
as described above. Marton [71] found that children with SLI had poorer ability in imitating 
gross motor body postures, and in a study by Zelaznik and Goffman [72], the children had 
lower results in gross and fine motor skills both compared to age-matched peers. Very recent 
studies found that children with SLI have bimanual coordination dysfunctions and poor 
visual-motor sequencing learning correlated with lexical abilities [73, 74]. Also, children with 
mild expressive language disorder showed lower performance in manual dexterity, ball skills 
and static and dynamic balance [75]. This topic has been lifted in research for many decades, 
and in 1987 Bishop and Edmundson [76] described the poorer motor functions in children 
with SLI as a lag in maturation.

4.4. Comorbidity of speech and motor functions in children with NDD

NDDs such as CP, ASD, ADHD and DCD which are also to be elucidated with genetic 
causality usually affect more than one domain of development [77]. Even though the most 
prominent symptom is different in each, all of them present variety of symptoms in sensory, 
motor and cognitive domains of development. MSD can be one part of symptomatic picture 
in these specific neurodevelopmental disorders. Children with CP have delayed skills in 
communication related to severity in gross motor functions, and the severity of motor func-
tions was also related with language dysfunctions and speech problems primarily in the 
motor speech domain [78, 79]. Children with ASD show disturbances in body movements 
and a non-natural shape of the mouth seen as early as at the age of 4–6 months [80], and it is 
common with a delay in motor development giving impact on never-reaching gross motor 
milestones [81]. Gernsbacher et al. [82] found a relationship between the development of oral 
and manual skills amongst toddlers and later dysfluency of speech in the children that was 
diagnosed with autism. The study was conducted in three steps: a caregiver landmark-based 
interview targeting motor skills, historical home videos confirming the information from 
step one and oral-motor assessment from the Kaufman Speech Praxis Test. The children 
were divided into two groups: one with minimal speech fluency and one with high speech 
fluency. The children with less fluent speech performed overall poorer in manual skills as 
well as in oral-motor items and had less capacity for communication with gestures which 
indicates that there is a deviant oral and manual development in children with autism giv-
ing impact on speech-language and communications skills. Authors suggest that the results 
are not a failure in understanding or lack of compliance based on the notion that the chil-
dren succeeded performing some items. Diffuse symptoms including dysfunctional speech 
and motor skills have the last decade being discovered secondary to genetic disorders that 
often are very rare. One recent study found speech features of CAS amongst children with 
16p11.2 deletions. Some of the children also performed low on fine and gross motor func-
tions though there were large variations between the children in the motor function part 
[83]. We have presented a small range of articles in the NDD domain because the comorbid 
symptoms are well known amongst clinicians; nevertheless, it is important to highlight the 
challenges children with NDD can meet.
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 functions, poorer coordination as well as praxis functions than typical peers. Many of the 
children had similar symptoms as those seen in other neurodevelopmental disorders such as 
DCD. She suggests that SLI is part of a broader range of challenging symptoms where comor-
bidity of motor functions is one. More recent studies on this concept reveal similar outcomes 
as described above. Marton [71] found that children with SLI had poorer ability in imitating 
gross motor body postures, and in a study by Zelaznik and Goffman [72], the children had 
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studies found that children with SLI have bimanual coordination dysfunctions and poor 
visual-motor sequencing learning correlated with lexical abilities [73, 74]. Also, children with 
mild expressive language disorder showed lower performance in manual dexterity, ball skills 
and static and dynamic balance [75]. This topic has been lifted in research for many decades, 
and in 1987 Bishop and Edmundson [76] described the poorer motor functions in children 
with SLI as a lag in maturation.

4.4. Comorbidity of speech and motor functions in children with NDD

NDDs such as CP, ASD, ADHD and DCD which are also to be elucidated with genetic 
causality usually affect more than one domain of development [77]. Even though the most 
prominent symptom is different in each, all of them present variety of symptoms in sensory, 
motor and cognitive domains of development. MSD can be one part of symptomatic picture 
in these specific neurodevelopmental disorders. Children with CP have delayed skills in 
communication related to severity in gross motor functions, and the severity of motor func-
tions was also related with language dysfunctions and speech problems primarily in the 
motor speech domain [78, 79]. Children with ASD show disturbances in body movements 
and a non-natural shape of the mouth seen as early as at the age of 4–6 months [80], and it is 
common with a delay in motor development giving impact on never-reaching gross motor 
milestones [81]. Gernsbacher et al. [82] found a relationship between the development of oral 
and manual skills amongst toddlers and later dysfluency of speech in the children that was 
diagnosed with autism. The study was conducted in three steps: a caregiver landmark-based 
interview targeting motor skills, historical home videos confirming the information from 
step one and oral-motor assessment from the Kaufman Speech Praxis Test. The children 
were divided into two groups: one with minimal speech fluency and one with high speech 
fluency. The children with less fluent speech performed overall poorer in manual skills as 
well as in oral-motor items and had less capacity for communication with gestures which 
indicates that there is a deviant oral and manual development in children with autism giv-
ing impact on speech-language and communications skills. Authors suggest that the results 
are not a failure in understanding or lack of compliance based on the notion that the chil-
dren succeeded performing some items. Diffuse symptoms including dysfunctional speech 
and motor skills have the last decade being discovered secondary to genetic disorders that 
often are very rare. One recent study found speech features of CAS amongst children with 
16p11.2 deletions. Some of the children also performed low on fine and gross motor func-
tions though there were large variations between the children in the motor function part 
[83]. We have presented a small range of articles in the NDD domain because the comorbid 
symptoms are well known amongst clinicians; nevertheless, it is important to highlight the 
challenges children with NDD can meet.
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4.5. Summary

Comorbidity of general motor functions, speech motor and language skills is very common in 
children having interventions at SLP clinics. For some children the symptoms are severe and 
can be detected easily as often for children with NDD which can lead to therapy programmes 
from different professionals, physiotherapists, occupational therapists, psychologists, etc., 
sometimes working in teams. With children who have atypical patterns of development, the 
challenge for clinicians and educators is more camouflaged. Delayed or inappropriate speech 
production during preschool age is often the most visible problem but is frequently accompa-
nied by unusual or clumsy fine and gross motor functions that can be considered less impor-
tant to handle. However, when children reach school age, these subtle fine motor problems 
can lead to functional problems in academic skills. These children are somehow located in an 
undefinable ‘grey zone’ where not much of interventions for their entire dysfunctions exist. 
The question is what should be done for this type of children?

5. Comorbidities in sensory processing functions within MSD and SLI

5.1. Background

The sensory system is the foundation that makes it possible for our motor programmes to 
execute, coordinate and plan functional movements. The sensory system converts the envi-
ronment into neural signals which the motor system through neural signals turns into muscle 
force [34]. Our abilities to extract an action relevant to the estimated goal rely on the ability of 
the nervous system to process the sensory information [84]. The brain decodes multisensory 
organs of our bodies, smell, taste, auditory, visual, touch, proprioceptive and vestibular, and 
serves us in every moment of life. If the ability to process sensory information is out of tune, 
it can turn into dysfunctional behavioural patterns [85, 86]. Children coming to SLPs often 
show different kinds of behaviours and have needs that have to be handled by the clinician. 
Some children have difficulties sitting on the chair due to restlessness or fatigue which could 
be caused by hyper- or hypotonicity of postural muscles; are easily disrupted by sudden 
sounds or visual objects in the room; are being sensitive to auditory and visual disturbance; 
are anxious and want to withdraw from the situation or have short intervals of concentration 
span. Dunn has proposed a conceptual model for how sensory processing functions affect 
daily life and the abilities to learn and develop new skills. The Sensory Profile Questionnaire 
[87] is a 125-item questionnaire for caregivers and school staff assessing a child’s function in 
daily life. Different aspects of sensory functions are grouped into three main areas: sensory 
processing, sensory modulation and behavioural and emotional responses. Sensory process-
ing measures the response and abilities in auditory, visual, vestibular, touch, multisensory 
and oral sensory systems. Sensory modulation refers to the ability to regulate sensory input 
in terms of facilitating or inhibiting responses and behavioural and emotional responses refer 
to the behaviours that the person shows as a result of abilities to process sensory informa-
tion. Authors in the past have found relationship between sensory processing, speech produc-
tion and language acquisition are Ayres [88], Ayres and Mailloux [89] and Fallon et al. [90] 
amongst others.
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5.2. Sensory processing functions in children with MSD

This topic has not yet been vastly explored. The one and only existing article performed 
on children with CAS is by Newmeyer et al. [91] where the Sensory Profile Questionnaire 
was used for 38 children with severe CAS. The results reveal significant differences in sev-
eral sensory processing areas compared to typical developed peers. The children with CAS 
had difficulties processing sensory information through their auditory, visual, tactile and 
multisensory systems. Differences were also seen in areas of modulation of movement 
affecting activity levels and sensory input. Factor clusters regarding oral sensitivity, fine 
motor/perceptual, emotional reactivity, sensory seeking and inattention/distractibility had 
strong significant differences compared to typical peers. The results from the Sensory Profile 
Questionnaire were also compared with Kaufman Speech Praxis Test which revealed sig-
nificant positive correlations between oral-motor apraxia, abnormal imitations of oral move-
ments and abnormal repetition of simple phonemes compared with sensitivity. Nijland et al. 
[16] found that complex sensorimotor and sequential tasks correlate significantly with the 
severity of the speech impairment in children with CAS indicating a comorbidity in non-
verbal sequential functioning.

5.3. Sensory processing functions in children with SLI

In children with SLI, there has been some research connected to sensory processing. Taal et 
al. [92] found through the Sensory Profile Questionnaire that 116 children with SLI confirmed 
atypical behaviours in the sensory processing domains such as auditory processing, touch 
processing, vestibular processing, oral processing and visual processing compared to peers 
with neurotypical development. This interferes with normal development, and the effect gen-
erates multiple impairments in functions needed for speech and language learning. Sensory 
processing abnormalities also seem to negatively affect children with SSD not making the 
same progress in speech therapy compared to children with SSD without sensory processing 
disorders [93].

5.4. Sensory processing functions in children with NDDs and others affecting speech 
and  language development

One recent article on sensory processing functions in children with CP found differences in 
16 out of the 23 categories of sensory processing compared to typical developed peers evalu-
ated by the Sensory Profile Questionnaire. The author accentuates the importance in sensory 
processing abilities for the development of motor and communication skills and functional 
behaviours that support in daily life activities [94]. Research on toddlers that suffered from 
non-organic failure-to-thrive and feeding problems found atypical performance in sensory 
processing areas of tactile, vestibular and oral compared with a control group. The children 
that had abnormal sensory processing in one or more area also showed delayed development 
in cognition, motor skills and language [95]. Atchison [96] has observed speech and language 
dysfunctions amongst children with sensory modulation disorder due to traumatic histories 
including adoption, foetal alcohol syndrome and abuse. He stresses that it is essential for SLPs 
to recognise the behaviours of children with a history of emotional and physical traumatic 
stress and how this affects their learning of speech and language.
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4.5. Summary

Comorbidity of general motor functions, speech motor and language skills is very common in 
children having interventions at SLP clinics. For some children the symptoms are severe and 
can be detected easily as often for children with NDD which can lead to therapy programmes 
from different professionals, physiotherapists, occupational therapists, psychologists, etc., 
sometimes working in teams. With children who have atypical patterns of development, the 
challenge for clinicians and educators is more camouflaged. Delayed or inappropriate speech 
production during preschool age is often the most visible problem but is frequently accompa-
nied by unusual or clumsy fine and gross motor functions that can be considered less impor-
tant to handle. However, when children reach school age, these subtle fine motor problems 
can lead to functional problems in academic skills. These children are somehow located in an 
undefinable ‘grey zone’ where not much of interventions for their entire dysfunctions exist. 
The question is what should be done for this type of children?

5. Comorbidities in sensory processing functions within MSD and SLI

5.1. Background

The sensory system is the foundation that makes it possible for our motor programmes to 
execute, coordinate and plan functional movements. The sensory system converts the envi-
ronment into neural signals which the motor system through neural signals turns into muscle 
force [34]. Our abilities to extract an action relevant to the estimated goal rely on the ability of 
the nervous system to process the sensory information [84]. The brain decodes multisensory 
organs of our bodies, smell, taste, auditory, visual, touch, proprioceptive and vestibular, and 
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5.2. Sensory processing functions in children with MSD

This topic has not yet been vastly explored. The one and only existing article performed 
on children with CAS is by Newmeyer et al. [91] where the Sensory Profile Questionnaire 
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disorders [93].
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One recent article on sensory processing functions in children with CP found differences in 
16 out of the 23 categories of sensory processing compared to typical developed peers evalu-
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dysfunctions amongst children with sensory modulation disorder due to traumatic histories 
including adoption, foetal alcohol syndrome and abuse. He stresses that it is essential for SLPs 
to recognise the behaviours of children with a history of emotional and physical traumatic 
stress and how this affects their learning of speech and language.
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5.5. Research on auditory and somatosensory processing

Through neurophysiological investigations, researchers have analysed sensorimotor com-
mands behind speech and deviant speech. For example, Terband and Maassen ([97], p. 139) 
proposed that reduced oral sensitivity could be a core deficit in children with CAS. They 
discuss in a hypothesis that ‘the lack of auditory feedback control is predicted to affect speech 
production more if the motor commands are inherently deviant/unstable (as is the case with 
degraded somatosensory information) since this can no longer be compensating by (over) 
reliance on auditory feedback’. Also in a later study computed with simulations in the DIVA 
model, Terband et al. [98] found that a combination of motor programming functions and 
the ability in auditory self-monitoring/auditory feedback affects to which extent phonemic 
representations develop on a phonological level. They hypothesise that deficiencies in these 
sensorimotor programmes can be part of the symptomatic picture in paediatric motor speech 
disorders. In another experimental study, the researchers claim evidence that somatosensory 
feedback which corporates proprioception has a central role in achieving the precision needed 
for acquisition of speech movements for both consonants and vowels independent of audi-
tory feedback [99]. This gives strength to the previous study mentioned by Terband et al. [97] 
that oral proprioception, ‘to read’ somatosensory information, can be lacking in children with 
CAS. Other neurophysiological researchers have been interested in the relationship between 
sensory processing of auditory input and the ability to produce speech sounds in children 
with CAS. In a study by Groenen et al. [100], the children with CAS performed poorer than 
the control group in auditory discrimination of consonants. They also found a relationship 
between the frequency of substitutions in articulation and the degree of auditory processing 
deficit within some children. Studies have also showed that negatively affected perception of 
vowels in children with CAS indicated phonetic processing dysfunctions [101] and significant 
results were found between perception and performance [102].

5.6. Summary

Children with speech and language disorders process sensory information in a different way 
than typical peers which impact on their ability to learn and develop adequately and can also 
affect their behaviours in daily life. Oral-motor apraxia, abnormal imitation and oral movement 
correlated with increased sensory sensitivity in children with CAS, and one hypothesis is that 
deviant proprioception affecting somatosensory feedback could be a core deficit. It is of immense 
importance that SLPs working with children understand behaviours and demands that occur 
due to abnormal sensory processing and deeper knowledge in this area can support the choice 
of treatment. It seems that sensory processing dysfunctions amongst children affect their abil-
ity to develop speech, language and communication skills and also their quality of life [91–95].

6. Therapy models for children with MSD

6.1. Background

Children with MSDs often need to continue longer in therapy than for other types of articula-
tory speech dysfunctions. Patients usually have to exercise almost every day for several years 
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in order to achieve results [103, 104]. This places high demands on both children and their 
caregivers. There are scarce with evidence that support treatments aimed for CAS and for 
dysarthria. There are some important reports available on intervention approaches that also 
discuss the outcomes and evidence of today’s existing treatments [104–106].

6.2. Treatment with oral-motor exercises

Traditionally, treatment with oral-motor exercises has frequently been used as part of assess-
ments and intervention programmes for children with MSD. The intention is to increase/
decrease movement, relaxing/strengthening muscles, increase proprioception and increase/
decrease dysfunctions in the sensory system of the lips, tongue and jaw to reinforce speech 
development. Oral-motor treatment is an umbrella term for different treatment models used 
for motor speech, feeding, orofacial myofunctional, oral awareness/discrimination and oral 
activities/exercises [107]. The application of non-speech oral movements (NSOMs) in treat-
ment for speech has been questioned in several reports due to the absence of scientific research 
[108, 109]. Kent has in this debate contributed with a sober evaluation of the literature and 
with a very valuable summary of oral and speech muscle functioning [105]. And, Ruscello 
[110] gives credibility to clinicians to use their clinical judgement, proven experience and 
common sense together with empirical evidence [111]; indeed, more research is needed. As 
mentioned by other authors, not many studies exist where the effect on speech is measured 
after intervention with oral-motor exercises. The studies are mainly on children with dysar-
thria secondary to CP. Ray [112] examined speech intelligibility using orofacial myofunctional 
therapy (OMT) programme on 16 children with spastic CP and myofunctional disorder. OMT 
is a training programme for the tongue, lips and jaw muscles facilitating adequate posturing 
and function. After a 4-month therapy with OMT, speech intelligibility improved in words, 
and significant correlation was found between tongue functioning and speech intelligibility. 
Another study showed improvement of speech in some of the children with CP using orth-
odontic stimulatory plates together with oral and facial physiotherapy treatment according 
to Castillo-Morales orofacial regulation therapy. This therapy is based on the understanding 
that orofacial muscular functions are closely interlinked with postural control and breathing 
mechanisms [113]. Two studies on children with mild articulation disorder showed no sig-
nificant improvements on speech output after the use of oral-motor exercises [114, 115]. No 
study on children with CAS has been found. Maybe the following proposition by Kent ([105], 
p. 777) can serve as a guideline in the search if oral-motor exercises ought ‘to be or not to be’? 
‘To be useful, NSOMs may need only to resemble the target behaviours in some fundamental 
respect that can be used to modify a motor response, whether by strengthening or altering the 
basic motor pattern’.

6.3. Treatment with strategies based on principles of motor learning

Principles of motor learning (PML) strategies have gained ground in the last decade espe-
cially concerning treatment for CAS. PML is partly based on the target movement that is 
produced with high frequency (up to 100 times) in various conditions to support motor learn-
ing. When PML is incorporated in speech treatment, the target sounds are produced through 
modelling or being modelled by the facilitator (clinician/caregiver); successively, the facilita-
tor reduces the support, all performed after a template. The goal is also to keep a standard of 
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correlated with increased sensory sensitivity in children with CAS, and one hypothesis is that 
deviant proprioception affecting somatosensory feedback could be a core deficit. It is of immense 
importance that SLPs working with children understand behaviours and demands that occur 
due to abnormal sensory processing and deeper knowledge in this area can support the choice 
of treatment. It seems that sensory processing dysfunctions amongst children affect their abil-
ity to develop speech, language and communication skills and also their quality of life [91–95].
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6.1. Background

Children with MSDs often need to continue longer in therapy than for other types of articula-
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dysarthria. There are some important reports available on intervention approaches that also 
discuss the outcomes and evidence of today’s existing treatments [104–106].
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Traditionally, treatment with oral-motor exercises has frequently been used as part of assess-
ments and intervention programmes for children with MSD. The intention is to increase/
decrease movement, relaxing/strengthening muscles, increase proprioception and increase/
decrease dysfunctions in the sensory system of the lips, tongue and jaw to reinforce speech 
development. Oral-motor treatment is an umbrella term for different treatment models used 
for motor speech, feeding, orofacial myofunctional, oral awareness/discrimination and oral 
activities/exercises [107]. The application of non-speech oral movements (NSOMs) in treat-
ment for speech has been questioned in several reports due to the absence of scientific research 
[108, 109]. Kent has in this debate contributed with a sober evaluation of the literature and 
with a very valuable summary of oral and speech muscle functioning [105]. And, Ruscello 
[110] gives credibility to clinicians to use their clinical judgement, proven experience and 
common sense together with empirical evidence [111]; indeed, more research is needed. As 
mentioned by other authors, not many studies exist where the effect on speech is measured 
after intervention with oral-motor exercises. The studies are mainly on children with dysar-
thria secondary to CP. Ray [112] examined speech intelligibility using orofacial myofunctional 
therapy (OMT) programme on 16 children with spastic CP and myofunctional disorder. OMT 
is a training programme for the tongue, lips and jaw muscles facilitating adequate posturing 
and function. After a 4-month therapy with OMT, speech intelligibility improved in words, 
and significant correlation was found between tongue functioning and speech intelligibility. 
Another study showed improvement of speech in some of the children with CP using orth-
odontic stimulatory plates together with oral and facial physiotherapy treatment according 
to Castillo-Morales orofacial regulation therapy. This therapy is based on the understanding 
that orofacial muscular functions are closely interlinked with postural control and breathing 
mechanisms [113]. Two studies on children with mild articulation disorder showed no sig-
nificant improvements on speech output after the use of oral-motor exercises [114, 115]. No 
study on children with CAS has been found. Maybe the following proposition by Kent ([105], 
p. 777) can serve as a guideline in the search if oral-motor exercises ought ‘to be or not to be’? 
‘To be useful, NSOMs may need only to resemble the target behaviours in some fundamental 
respect that can be used to modify a motor response, whether by strengthening or altering the 
basic motor pattern’.

6.3. Treatment with strategies based on principles of motor learning

Principles of motor learning (PML) strategies have gained ground in the last decade espe-
cially concerning treatment for CAS. PML is partly based on the target movement that is 
produced with high frequency (up to 100 times) in various conditions to support motor learn-
ing. When PML is incorporated in speech treatment, the target sounds are produced through 
modelling or being modelled by the facilitator (clinician/caregiver); successively, the facilita-
tor reduces the support, all performed after a template. The goal is also to keep a standard of 
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high motivation which can be supported by reinforcements [27, 116]. Murray and colleagues 
[104] found that two treatment programmes using PML aimed for CAS had suggestive or 
preponderant evidence, Integral Simulation/Dynamic Temporal and Tactile Cueing (DTTC) 
and Rapid Syllable Transition Treatment (ReST), with 14 children in each study. In a later 
study by Murray et al. [117] on a larger population of children with CAS comparing two 
treatments, effects were shown using ReST and the Nuffield Dyspraxia Programme-Third 
Edition (NDP3). CAS is a rare diagnosis, and at the clinic, the children often have co-occurring 
symptoms with other motor-based diagnoses including dysarthria features [13, 103], and a 
few single case studies on CAS inform that the children also were diagnosed with dysarthria 
[118–120]. In these studies, they performed an intervention with DTTC which showed less 
progress in some cases with mixed diagnoses though the studies did not problematise if the 
neuromuscular dysfunctions of dysarthria made an impact on the outcome. All the PML stud-
ies presented above had positive outcome on treated sounds and words which seems to be 
the biggest achievement this treatment strategy gives to children with CAS [121]. Less effect 
is noted on non-treated words, intelligibility and speech fluency though most studies did last 
for a fairly short period of time and acquisition of the new skills can prolong [105]. Pennington 
et al. [106] made a review on speech treatment for children with developmental dysarthria 
including the use of PML strategies. Pennington found that a few small observational studies 
had positive results on intelligibility and clarity of voice which gave impact on the children’s 
participation in social and educational activities and quality of life. Also, Lee Silverman Voice 
Treatment (LSVT LOUD) works in the context of motor learning and activity-dependent neu-
roplasticity. Part of the goal is to strengthen muscles orally and for breath support to facilitate 
speech output. Research has shown positive outcomes indicating development of vocal loud-
ness and intelligibility in children with dysarthria secondary to CP [122, 123].

6.4. Treatment strategies based on multisensory input

Motor learning principles are also involved in methods which try to incorporate input from sev-
eral sensorimotor processing areas. Some are used for many decades, and others are emerging.

6.4.1. Multisensory cues for muscles used in speech

The  Prompts for Restructuring Oral Muscular Phonetic Targets (PROMPT) approach indi-
cated that the use of multisensory input through auditory, visual and tactile-kinaesthetic-
proprioceptive cues triggering specific facial muscles for each phoneme leads to a greater 
impact on speech development compared with children lacking sensorimotor input. In recent 
studies with children that had motor control issues as part of their speech disorder such as 
jaw sliding, jaw over extension and inadequate lip rounding/retraction, the PROMPT treat-
ment showed to have effect on treated and untreated words, development of speech sounds 
and speech motor control [124–128]. PROMPT also seems to support positive development of 
motor speech movement patterns and intelligibility for children with CP [129, 130]. Another 
fairly new treatment method using biofeedback has been investigated in children with CAS. 
In biofeedback there is visual feedback with real-time ultrasound images of the tongue. 
Development of their ability to produce some of the practised target sounds was found, and 
a transfer into word production was also seen [131].
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6.4.2. Sensorimotor integration approach

One model by Ayres [132] using exercises for development of sensory integration is based on 
the notion that the ability to process sensory information affects behaviour and learning. A few 
studies exist where speech development is measured. Ayres conducted a study with children 
suffering from apraxia and SLI, using sensory integration intervention, and found that the four 
children in the study increased their expressive language abilities [89]. And, another study 
involving children with ASD showed an increased complexity of utterance after sensory-based 
interventions [133]. One neurophysiological study on 17 children with CP using brainstem 
auditory evoked potential (BAEP) examination with significant improvement of transmis-
sions in the auditory pathway section of the brainstem was measured after rehabilitation with 
Masgutova Neurosensorimotor Reflex Integration (MNRI) [134], a new form of a manual 
neuromodulation technique [135]. Hypothetically this improvement could lead to increased 
function in auditory processing. Several intervention studies with MNRI have recently been 
published mainly on children with NDD [136] however nonfocusing on speech outcome.

7. Conclusion and implications for therapy models used in MSD

There is still very little empirical evidence; however, a respectful volume of clinical experi-
ence for treatment addressed children with MSD. Recently, more studies have been published 
especially concerning treatments with motor learning strategies, and the future looks pros-
perous. As we have been discussing in this chapter, it is noted that children with MSD can suf-
fer from comorbidity in several areas such as fine and gross motor including posture control 
dysfunctions and sensory processing disorders even when there is no NDD found. We have 
also presented neural correlates giving evidence for the co-occurrence and interaction of dif-
ferent motor skills in several brain regions which give strength to the hypothesis that motor, 
speech and language dysfunctions seldom come alone and can be symptoms of an underlying 
global deficit. This enhances the question if therapeutic models ought to work with a holistic 
perspective reinforcing sensorimotor processing functions (e.g. oral and manual propriocep-
tion, postural, visual, auditory and tactile) on several levels of the brain as part of a treatment 
approach premised on the notion that the functions of the extrapyramidal nervous system 
must be addressed in the case of abnormal sensorimotor integration [134]. Maybe if there is 
an underlying core deficit, it could be reached through corrections of the dysfunctional basic 
sensorimotor patterns enhancing development of adequate motor responses leading to func-
tional behaviour [134] as also proposed by Kent [105] concerning oral-motor exercises as we 
earlier quoted under Section 5.2. Even though sensorimotor approaches like MNRI and others 
based on PML such as PROMPT, DTTC or ReST show some promising results in research and 
clinical experience, more studies are needed confirming evidence-based treatment models in 
MSD. Future case-control study designs and especially randomised-controlled trials would 
be very valuable. Our experience with MSD population is that it is a complex group with a 
variety type of subtle problems. Trying to achieve a study group as homogeneous as possible 
seems to be important for the statistical power of studies. However, such studies could affect 
the generalisation of the results. We suggest using clinical experience as an integral guide for 

Comorbidity of Motor and Sensory Functions in Childhood Motor Speech Disorders
http://dx.doi.org/10.5772/intechopen.69710

123



high motivation which can be supported by reinforcements [27, 116]. Murray and colleagues 
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[118–120]. In these studies, they performed an intervention with DTTC which showed less 
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the biggest achievement this treatment strategy gives to children with CAS [121]. Less effect 
is noted on non-treated words, intelligibility and speech fluency though most studies did last 
for a fairly short period of time and acquisition of the new skills can prolong [105]. Pennington 
et al. [106] made a review on speech treatment for children with developmental dysarthria 
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participation in social and educational activities and quality of life. Also, Lee Silverman Voice 
Treatment (LSVT LOUD) works in the context of motor learning and activity-dependent neu-
roplasticity. Part of the goal is to strengthen muscles orally and for breath support to facilitate 
speech output. Research has shown positive outcomes indicating development of vocal loud-
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The  Prompts for Restructuring Oral Muscular Phonetic Targets (PROMPT) approach indi-
cated that the use of multisensory input through auditory, visual and tactile-kinaesthetic-
proprioceptive cues triggering specific facial muscles for each phoneme leads to a greater 
impact on speech development compared with children lacking sensorimotor input. In recent 
studies with children that had motor control issues as part of their speech disorder such as 
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function in auditory processing. Several intervention studies with MNRI have recently been 
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ferent motor skills in several brain regions which give strength to the hypothesis that motor, 
speech and language dysfunctions seldom come alone and can be symptoms of an underlying 
global deficit. This enhances the question if therapeutic models ought to work with a holistic 
perspective reinforcing sensorimotor processing functions (e.g. oral and manual propriocep-
tion, postural, visual, auditory and tactile) on several levels of the brain as part of a treatment 
approach premised on the notion that the functions of the extrapyramidal nervous system 
must be addressed in the case of abnormal sensorimotor integration [134]. Maybe if there is 
an underlying core deficit, it could be reached through corrections of the dysfunctional basic 
sensorimotor patterns enhancing development of adequate motor responses leading to func-
tional behaviour [134] as also proposed by Kent [105] concerning oral-motor exercises as we 
earlier quoted under Section 5.2. Even though sensorimotor approaches like MNRI and others 
based on PML such as PROMPT, DTTC or ReST show some promising results in research and 
clinical experience, more studies are needed confirming evidence-based treatment models in 
MSD. Future case-control study designs and especially randomised-controlled trials would 
be very valuable. Our experience with MSD population is that it is a complex group with a 
variety type of subtle problems. Trying to achieve a study group as homogeneous as possible 
seems to be important for the statistical power of studies. However, such studies could affect 
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inclusion criteria and the design of the studies. We welcome more research on existing as well 
as new treatment models increasing quality of life for children with MSD.

Author details

Helena Björelius1* and Şermin Tükel2

*Address all correspondence to: helena.bjorelius@sll.se

1 Department of Speech and Language Pathology, Oral Motor Centre, Danderyds Hospital, 
Stockholm, Sweden

2 Faculty of Health Sciences Department of Physical Therapy and Rehabilitation İzmir 
University of Economics, İzmir, Turkey

References

[1] Bowen C. Classification of Children's Speech Sound Disorders; 2011. Available from: www.
speech-language-therapy.com/index.php?option=com_content&view=article&id=45

[2] Dodd B. Differentiating speech delay from disorder: Does it matter? Topics in Language 
Disorders. 2011;31(2):96

[3] Kent RD. Research on speech motor control and its disorders: A review and prospective. 
Journal of Communication Disorders. 2000;33(5):391-428

[4] Morgan AT, Liegeois F. Re-thinking diagnostic classification of the dysarthrias: A devel-
opmental perspective. Folia Phoniatrica et Logopedica. 2010;62(3):120-126

[5] McCauley RJ, Strand EA. Treatment of childhood apraxia of speech: Clinical decision 
making in the use of nonspeech oral motor exercises. Seminars in Speech and Language. 
2008;29(4):284-293

[6] Shriberg LD, Aram DM, Kwiatkowski J. Developmental apraxia of speech: III. A subtype 
marked by inappropriate stress. Journal of Speech, Language, and Hearing Research. 
1997;40(2):313-337

[7] Shriberg LD, Aram DM, Kwiatkowski J. Developmental apraxia of speech: II. Toward 
a diagnostic marker. Journal of Speech, Language, and Hearing Research. 1997;40(2): 
286-312

[8] Shriberg LD, Aram DM, Kwiatkowski J. Developmental apraxia of speech: I. Descriptive 
and theoretical perspectives. Journal of Speech, Language, and Hearing Research. 1997; 
40(2):273-285

[9] Shriberg LD, Fourakis M, Hall SD, Karlsson HB, Lohmeier HL, McSweeny JL, et al. 
Extensions to the speech disorders classification system (SDCS). Clinical Linguistics & 
Phonetics. 2010;24(10):795-824

Advances in Speech-language Pathology124

[10] Darley FL, Aronson AE, Brown JR. Differential diagnostic patterns of dysarthria. Journal 
of Speech, Language, and Hearing Research 1969;12(2):246-269

[11] Simmons KC, Mayo R. The use of the Mayo Clinic system for differential diagnosis of 
dysarthria. Journal of Communication Disorders. 1997;30(2):117-131; quiz 31-2

[12] Hodge MM, Wellman L. Management of children dysarthria. In: Caruso AJ, Strand EA, 
editors. Clinical Management of Motor Speech Disorders in Children. New York, NY, 
USA: George Thieme Verlag; 1999. pp. 209-280

[13] Hayden D. Differential diagnosis of motor speech dysfunction in children. Clinics in 
Communication Disorders. 1994;4(2):119-141

[14] American Speech-Language-Hearing Association. Childhood Apraxia of Speech [Techni-
cal Report]. 2007. Available from: http:/www.asha.org/policy

[15] Newmeyer AJ, Grether S, Grasha C, White J, Akers R, Aylward C, et al. Fine motor func-
tion and oral-motor imitation skills in preschool-age children with speech-sound disor-
ders. Clinical Pediatrics (Phila). 2007;46(7):604-611

[16] Nijland L, Terband H, Maassen B. Cognitive functions in childhood apraxia of speech. 
Journal of Speech, Language, and Hearing Research. 2015;58(3):550-565

[17] Tükel S, Björelius H, Henningsson G, McAllister A, Eliasson AC. Motor functions and 
adaptive behaviour in children with childhood apraxia of speech. International Journal 
of Speech-Language Pathology. 2015;17(5):470-480

[18] Mariën P, van Dun K, Verhoeven J. Cerebellum and apraxia. Cerebellum (London, Eng-
land). 2015;14(1):39-42

[19] Dodd B. Do all speech-disordered children have motor deficits? Clinical Linguistics & 
Phonetics. 1996;10(2):77-101

[20] Anokhin PK. Biology and Neurophysiology of the Conditioned Reflex and Its Role 
in Adaptive Behavior: International Series of Monographs in Cerebrovisceral and 
Behavioral Physiology and Conditioned Reflexes. Oxford, England: Pergamon Press. 
Elsevier; 2013

[21] Einspieler C, Marschik PB, Prechtl HF. Human motor behavior: Prenatal origin and early 
postnatal development. Zeitschrift für Psychologie/Journal of Psychology. 2008;216(3): 
147-153

[22] Gallagher S. How the Body Shapes the Mind. New York, NY, USA: Oxford University 
Press; 2005

[23] Fitts PM, Posner MI. Human Performance. Oxford, UK: Calif Brooks/Cole Publishing 
Company. 1967

[24] Bagnall AK, Al-Muhaizea MA, Manzur AY. Feeding and speech difficulties in typical 
congenital nemaline myopathy. Advances in Speech Language Pathology. 2006;8(1):7-16

[25] Sullivan KJ, Kantak SS, Burtner PA. Motor learning in children: Feedback effects on skill 
acquisition. Physical Therapy. 2008;88(6):720

Comorbidity of Motor and Sensory Functions in Childhood Motor Speech Disorders
http://dx.doi.org/10.5772/intechopen.69710

125



inclusion criteria and the design of the studies. We welcome more research on existing as well 
as new treatment models increasing quality of life for children with MSD.
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Abstract

Autism Spectrum Disorders (ASDs) constitute a group of disorders characterized by 
changes present at early ages and manifesting in the areas of development of commu-
nication, behavior, and interpersonal relationship. Because ASD significantly affects 
communication and the social skills, all multicultural context needs to be better investi-
gated. There is an urgent need to understand the impact of migratory process, bilingual 
environment exposure on the language development of children with ASD. The pres-
ent study aims to present the results of 657 foreign residents in Brazil that answered an 
online questionnaire to know the consolidated information about ASD. Participants from 
23 countries responded to the survey. Bolivia and Argentina were the countries with the 
highest number of participants. The present study found that 100% of the participants 
have heard of autism. About 80.6% of the sample had a family member with autism. The 
sociodemographic diversity identified in this study reflects the sociocultural diversity 
present in Brazil, besides reinforcing the importance of considering this population when 
thinking about strategies and behaviors directed at individuals with ASD.

Keywords: Autism Spectrum Disorder, knowledge, lay beliefs, survey

1. Introduction

Autism Spectrum Disorders (ASDs) constitute a group of disorders characterized by changes 
present at early ages and manifesting in the areas of development of communication, behav-
ior, and interpersonal relationship. Early diagnosis and intervention are essential for the 
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of ASD to be 1 in 68 children [2]. The Diagnostic and Statistical Manual, Fifth Edition (DSM-5) 
[3], provides criteria to diagnose ASD. The two sets of criteria involved are related to social 
communication deficits and restricted, repetitive patterns of behavior, interests, or activities. 
The social and language difficulties characteristic of ASD make the speech therapist participa-
tion indispensable in any action for ASD.

Studies on language in ASD highlight that the greatest difficulty of these individuals is related 
to the functional use of language. Language skills are certainly the greatest perceived difficul-
ties in individuals with ASD [4].

The pragmatic aspects of language involve specific communication skills, deficits in nonver-
bal communication, and difficulties adjusting behavior according to various social contexts, 
which includes language adjustment for different listeners. The characterization of language 
in the pragmatic perspective considers the relationship established between interlocutors, the 
communicative context, and the sociocultural elements involved [5].

For the communication to be effective, the interlocutor must be able to use the language in each sit-
uation appropriately, to understand social cues used in each context. This pragmatic competence 
includes verbal and nonverbal communication skills, besides considering the social understand-
ing and the communicative context in which the communicative exchanges are carried out [5, 6].

Because ASD significantly affects communication and the social skills, all multicultural context 
needs to be better investigated. There is an urgent need to understand the impact of migratory 
process, bilingual environment exposure on the language development of children with ASDs.

In recent years, the world has experienced a great migratory movement. In 2015, the 
Department of Economic and Social Affairs (UN DESA) [7] registered the mark of 244 million 
international immigrants, an increase of 41% over the year 2000. The number of immigrants 
totaled 3.3% of the global population in 2015, while in 2000, they totaled 2.8%.

Some studies have pointed out the importance of investigating autism in an international 
setting considering all the cultural, social, and language implications involved in a migratory 
process [8–11].

Within this scenario, Brazil is characterized as a country of continental dimensions, with a ter-
ritory of more than 8 million km2 and with an estimated population of more than 206 million 
inhabitants. Many are the indexes that point to the existing inequality within the country as 
well as to the difficulties imposed by its size and diversity. Faced with this reality, there are 
very few population data, especially in terms of communication aspects, as well as access to 
specialized assessment and intervention programs. However, it is possible to know that just 
as in the world Brazil has also received many international immigrants. In 2015, there were 
1,847,274 regular immigrants according to the statistics of the Brazilian Federal Police [12].

Cultural, social, and linguistic diversity needs to be considered when focusing on ASD diag-
nosis and intervention. Therefore, systematized research regarding the degree of knowledge 
and information that the population has about autism can contribute to the construction of a 
body of evidence that bases the decision making regarding proposals of intervention directed 
to those with ASD [13, 14].
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This premise originated a study [15] that had for its purpose the elaboration and applica-
tion of an online questionnaire to know what the consolidated information that the Brazilian 
population has on the subject of autism. A total of 5000 people answered the survey of whom 
657 were foreign residents in Brazil.

The participation of foreigners was not predicted by the study. None of the instruments used 
(invitation, questionnaire, and instructions) were elaborated in another language or with any 
additional resources that facilitated the participation of nonfluent citizens in Portuguese. As 
the participation of foreigners was not objective of the study, the information collected from 
the participants did not contemplate sufficient data to characterize the foreign participants. 
However, the spontaneous participation of 657 foreigners (13% of all study participants) 
reveals the urgent need to understand the particularities of this population and establish pro-
posals for specific attention and care for them.

The present study aims to present the results of this group of foreigners, considering the par-
ticularities and importance in the deepening of the reflection at world level.

Immigration is an important phenomenon all over the world today. The results described in 
this chapter involve the participation of professionals and family members of children with 
ASD from 23 different countries. This certainly helps to increase the knowledge of how much 
this population has of information and impression regarding ASD. This better characteriza-
tion and understanding becomes paramount for the different realities of countries that receive 
any kind of immigration phenomena.

2. Methods

An authorization was obtained from the Ethics Committee for Research of the host institution 
(protocol number: 954.385), which authorized the study and agreed with the request to waive 
the use of the free and informed consent term.

A total of 657 people participated in this study, who were willing to respond to a digital 
questionnaire composed of closed questions written in Portuguese. These people were 
contacted to participate in the survey by invitation received by e-mail or by publication 
in social network. The two invitations were also written in Portuguese. Each participant 
could forward the invitation to whom it considered pertinent. There was no way to iden-
tify the respondent or the device used to complete the questionnaire. As there was an 
exemption from the consent form, only completed questionnaires were considered, with 
the understanding that if the person answered all the questions and sent the answers she 
agreed to participate in the study. Completion of the questionnaire was done only in digi-
tal media because it was part of the study to consider the efficiency of this medium as a 
research tool.

A total of 4600 e-mails were sent per month at regular intervals throughout the 18-month 
period in which the questionnaire was available on the web. During this period, there was 
also 1 weekly publication in social networks, inviting to participate in the study.
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The questionnaire was self-explanatory allowing to be answered in an autonomous way. The 
instrument contained five parts, the first involved information about the participant. The sec-
ond block of questions sought to know if the participant already had some contact with the 
topic autism and how was given this contact. The third part of the instrument addressed 
the participant’s  knowledge about the etiology, signs, and symptoms of autism. The fourth 
part of the  instrument sought to investigate the participant’s knowledge about the variabil-
ity of the  symptoms of individuals with ASD. The last part of the questionnaire had as an 
 objective to know from the perception of the participant which professionals are essential for 
the  monitoring of the autistic individual.

Of the 5000 completed questionnaires, only 657 were considered for this study because they 
were answered by non-Brazilian citizens.

3. Results

3.1. Sociodemographic profile

The predominant age group of the participants was between 30 and 39 years of age, of the 
feminine gender, and of the race declared as white. The informant family income was between 
R$1000.00 and R$3000.00—equivalent to US$ 300.00 and 900.00 per month (Table 1).

Demographic information Classification N %

Age group 18–29 years old 208 31.7

30–39 years old 256 39.0

40–49 years old 146 22.1

50–59 years old 34 5.2

Over 60 years old 13 2.0

Genre Male 105 16.0

Female 552 84.0

Race White 410 62.4

Yellow 105 16.0

Brown 96 14.6

Black 36 5.5

Indigenous 10 1.5

Monthly household income Less than US$300 89 13.5

Between US$300 and US$900 226 34.4

Between US$900 and US$1800 177 26.9

More than US$1800 57 8.7

Did not know 0 0.0

Was not able to inform 108 16.5

Note: The data marked in bold represent the most frequent occurrences

Table 1. Description of the 657 participants in the study.
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All study participants attended school. The majority completed higher education (25.9%) and 
the smallest part had postgraduation (4.3%) (Table 2).

Participants from 23 countries responded to the survey. Bolivia and Argentina were the coun-
tries with the highest number of participants (17.2 and 14.8%, respectively) (Table 3).

Country of origin N %

Bolivia 113 17.2

Argentina 97 14.8

Japan 79 12.0

China 54 8.2

Colombia 43 6.5

USA 37 5.6

Paraguay 33 5.0

Uruguay 29 4.4

Netherlands 28 4.3

Jordan 24 3.7

Lebanon 20 3.0

Spain 19 2.9

Haiti 16 2.4

Portugal 14 2.2

Greece 11 1.7

Italy 11 1.7

Peru 9 1.4

Indonesia 8 1.2

Germany 7 1.1

Belgium 2 0.3

Israel 1 0.2

Cuba 1 0.2

Chile 1 0.2

Note: The data marked in bold represent the most frequent occurrences

Table 3. The country of origin of the 657 participants.

Level of education Classification N %

Elementary school 85 13.0

Complete primary education 120 18.3

High school 122 18.5

Incomplete higher education 132 20.0

Complete higher education 170 25.9

Postgraduate studies 28 4.3

Note: The data marked in bold represent the most frequent occurrences

Table 2. Level of education of the 657 participants.
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3.2. Information about how the participant had access to the topic autism

All participants knew the term “autism” (100%). Most of them have an autistic individual in 
the family (87.8%) (Tables 4 and 5).

3.3. Information about what the participant knew about autism

The answers given to questions about the participant’s knowledge about autism were catego-
rized (Table 6). The percentage of occurrence was less than 10% only in the question about the 
contagion, and in seven questions, the answers were between 40 and 50% (Table 7).

3.4. Information about what the participant identifies as specific characteristics of an 
autistic person

The highest concordances as to the characteristics of autistic individuals are the difficulties of 
communication (77.2%) and do not answer to the name when called (74.1%) (Table 7).

3.5. Information on what professionals are indispensable for the care of an autistic 
individual

The professionals who presented the highest concordance as essential for the treatment of an 
autistic individual were: Neurologist (98.9%), Neuropediatrician (96.5%), Specialized Teacher 
(89.3%), Psychiatrist (89.3%), and Speech therapist (85.8%) (Table 8).

Means of access N %

TV 87 13.2

Desktop 116 17.7

Family 577 87.8

Website 398 60.6

Note: The data marked in bold represent the most frequent occurrences

Table 4. Means of access to the autism theme of the 657 participants.

Means of contact N %

Mother 343 52.2

Father 72 11.0

Family 114 17.4

Professional 128 19.5

Note: The data marked in bold represent the most frequent occurrences

Table 5. How the contact with the autistic individual occurred by the 657 participants.
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Knowledge about autism Yes No

N % N %

Is autism a disability? 427 65 230 35

Is autism a psychological state? 105 16 552 84

Is autism a social condition? 265 40.3 392 59.7

Is autism a disease? 321 48.9 336 51.1

Is autism an illness that you are born with? 287 43.7 370 56.3

Does autism have genetic origin? 81 12.3 576 87.7

Is autism hereditary? Do you move from a mother/father to a child? 67 10.1 590 89.9

Does autism have a cure? 390 59.4 267 40.6

Is autism contagious? 21 3.2 636 96.8

Is autism a rare disease? 104 15.8 553 84.2

Is autism an acquired illness? 227 34.5 430 65.5

Are there different types of autism? 301 45.8 356 54.2

Environmental factors cause autism? 157 23.9 500 76.1

Are there medications for autism? 201 30.6 456 69.4

Is there an exam that detects autism? 97 14.8 560 85.2

Is the cause of autism known? 147 22.4 510 77.6

Is the cause of autism determined? 169 25.7 488 74.3

Is autism a consequence of emotional trauma? 187 28.5 470 71.5

Is autism a developmental disorder? 301 45.8 356 54.2

Vaccine causes autism? 294 44.7 363 55.3

Note: The data marked in bold represent the most frequent occurrences

Table 6. What the participant knows about autism.

Specific characteristics All Many Some None

N % N % N % N %

Isolation 361 55 158 24.1 43 6.5 5 0.9

Aggressive behaviors 66 10.4 183 27.85 251 38.2 157 23.89

Difficulty in social life 93 14.15 426 64.84 138 21 0 0

Do not make eye contact 154 23.43 207 31.5 152 23.13 144 21.91

Do not talk 257 39.11 354 53.88 36 5.47 10 1.52

Eye contact changed 216 32.87 194 29.52 158 24.04 22 3.34

Difficulty in communicating 507 77.16 134 20.39 16 2.43 0 0

Specific physical characteristics 150 22.83 4 0.6 3 0.45 410 62.4

Intellectual deficit 121 18,41 267 40.63 154 23.43 25 3.8
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Specific characteristics All Many Some None

N % N % N % N %

Special skills 132 20.09 232 35.31 187 28.46 106 16.13

Sleep disorders 60 9.13 163 24.8 69 10.5 365 55.55

Hearing compromised 29 4.41 110 16.74 320 48.7 198 30.13

Food difficulties 14 2.13 321 48.85 292 44.44 30 4.56

Visual impairments 170 25.87 0 0 0 0 487 74.12

Respiratory distress 28 4.26 160 24.35 0 0 469 71.38

Difficulty playing 187 28.46 274 41.7 196 29.83 0 0

No response when called by name 487 74.12 0 0 20 3.04 150 22.83

Absence of affection, affection for 
anyone

39 5.93 204 31.05 287 43.68 127 19.33

Repetition of phrases, 
decontextualized words (echolalia)

150 22.83 150 22.83 205 31.2 152 23.13

Can be independent, take over the 
conduct of one’s life

63 9.58 143 21.76 152 23.13 299 45.5

Behavior of waving, swinging, 
turning, or staring

354 53.88 8 1.21 11 1.67 284 43.22

Table 7. What the participant knows about the autistic person.

Essential professional N %

Neurologist 650 98.9

Neuropediatrician 634 96.5

Specialized teacher 587 89.3

Psychiatrist 587 89.3

Speech therapist 564 85.8

Pediatrician 509 77.5

Psychologist 460 70.0

Psychopedagogue 398 60.6

Nutritionist 354 53.9

Occupational therapist 325 49.5

Psychomotrist 201 30.6

Physical educator 125 19.0

Geneticist 109 16.6

Physiotherapist 107 16.3

Dentist 0 0.0

Note: The data marked in bold represent the most frequent occurrences

Table 8. Professionals essential to care for an autistic person.
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4. Discussion

The study involved participants from 23 countries. Among the 23 countries, 10 countries are 
Spanish-speaking or Portuguese speaking, and 13 countries with more different languages, 
such as Greece, Lebanon, and Jordan. Unfortunately, the study did not provide information 
on participants’ level of proficiency in Portuguese. Therefore, it is only possible to suppose 
that participants from Spanish-speaking countries had less difficulty answering the question-
naire than participants from countries with languages more distant from Portuguese. Another 
hypothesis to be considered is the possibility of participants using a digital tool as a resource 
to translate the questionnaire into their native language.

The present study found that 100% of the participants have heard of autism, and the level 
of autism awareness can be considered as high. The high level of awareness reported in the 
present study reflected the fact that 80.6% of the sample had a family member with autism. 
Women (84%) and mothers (52.2%) of autistic children mainly answered the questionnaire. 
These data suggest that the care of children with ASD is still responsibility of women, moth-
ers, and professionals working with children with ASD.

Another aspect to be considered is the high level of education of the participants. This 
fact should have contributed to the study access and the possibility of responding to the 
questionnaire.

The low family income declared by the participants points to possible difficulties faced by 
foreigners, difficulties in adapting to different realities and culture.

Generally, the immigration process involves difficulties for social, school, and work adapta-
tion. These difficulties can be hard hit by the presence of an autistic child who requires more 
care and closer and systematic follow-up in social and communication situations.

Many studies have investigated the information that the general population or specific groups 
have about autism. The autism knowledge in a health care setting [16], experiences of autism 
diagnosis [17], lay beliefs, and the role of cultural values [18]. A general population survey 
assessed autism awareness, knowledge about autism, and perceptions about autism interven-
tions in Northern Ireland using a digital instrument and had similar results to those found in 
this study [19].

Other studies investigating language aspects of autistic children in bilingual [20–23], multicul-
tural environments [24, 25], specifically with minority groups [26], of immigrants [27] reported 
aspects like those observed in this study. One study [10] was found that involved research into 
autism awareness and knowledge about autism specifically in foreigners.

The great migratory movement observed worldwide reflects in the growing ethnic and cul-
tural diversity of the Brazilian population. This reality brings new challenges for profession-
als working in the field of health and education. Based on what is already happening in other 
countries [25], it is necessary to establish public proposals that guarantee the access of this 
population to basic services through culturally appropriate strategies. Specifically, the speech 
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therapist must improve instruments and procedures that are efficient to distinguish what is 
characteristic of social adaptation, which is part of the heritage of culture, the native language, 
and what is really a communication disorder.

About ASD, it is necessary to ensure that all children have equal access to quality and early 
diagnosis. Speech-language assessment should be sensitive enough to distinguish cultural 
differences from communication disorders characteristic of ASD.

The speech pathologist has a responsibility to enhance knowledge about the social media pro-
file characteristic of ASD, to strengthen information about the initial characteristics of ASD, 
and to improve early detection. The speech therapist should engage in the dissemination and 
awareness of the ASD by strengthening access to information and care for all by reducing 
social disparities.

5. Conclusion

The sociodemographic diversity identified in this study reflects the sociocultural diversity 
present in Brazil, besides reinforcing the importance of considering this population when 
thinking about strategies and behaviors directed at individuals with ASD. It is important to 
emphasize that all participants in the research were linked to people with autism or family 
ties or working with this population.

Since it was not the focus of the original study, it is not possible to know the exact situation 
of foreigners in Brazil, whether they are temporary workers, residents, or refugees. The fact 
is that regardless of the condition in which these people meet, the unique condition of the 
ASD mobilizes them to seek information and help. In this sense, the Internet becomes a very 
important tool because it allows reducing the sociocultural and linguistic distances that can 
so much impact the acquaintanceship of these people.

Social isolation and stigmatization may be intensified by economic, social, and linguistic dif-
ficulties in addition to limited awareness of autism.

Regardless of the condition of life, parents play a crucial role in the early identification and 
treatment of ASD. Their cultural beliefs about development and disability can influence the 
proximal processes and decisions about caring for their children.

Care must be taken to ensure that situations experienced by foreigners, such as social isola-
tion, language difficulties, cultural diversity do not interfere with the diagnosis of ASD.
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Abstract

27 pre-school (26 native Czech-speaking and 1 native Russian-speaking) children (age 4; 
6–7; 9 and gender 18 m; 9 f); 17 children with speech and language disorders from speech 
and language kindergarten (SLK) and 10 children with typical language development 
(TLD) from a kindergarten of common type, received two tests of language comprehen-
sion, the Token Test (TT) and the subtest from the Heidelberg Language Development 
Test (H-S-E-T) called The Sentence Comprehension Test (SCT). The results of the TT (suc-
cess rate of children with TLD was 77%; children from SLK scored 70%) surpassed the 
results of the SCT (children with TLD 59%; children from SLK 44%) in both groups. The 
most severe deficiencies have been observed in children with SLI and a boy with severe 
bilateral sensorineural hearing loss. The observed differences between the means in both 
groups (TLD, N = 10; SLD, N = 17) were not statistically significant, using Student’s t-test 
(TT, p = 0.28; SCT, p = 0.11). There were not statistically significant differences between 
the means in children from three compared groups (TLD, N = 10; SLI, N = 8; articulation 
disorders, N = 6), using the ANOVA (TT, p = 0.60; SCT, p = 0.23).

Keywords: specific language impairment, comprehension, language disorders

1. Introduction

This paper focuses on understanding sentences communicated via oral speech in pre-school 
children. As reported by Smolík and Seidlová-Málková [1], only grammatical knowledge can 
help a child in recognizing different meanings of phrases, such as “A cat chases a dog” and 
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Abstract
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“A cat is chased by a dog.” We decided to observe the issue of understanding oral speech in 
pre-school children because it far exceeds school education and offers new areas for research 
exploration. School work is imbued with permanently working with a given language in the 
area of reception (understanding) and expression (production)—in the speaking, reading 
and written forms. In some cases, pre-school children who face difficulties in understand-
ing words, sentences and context will not correctly understand verbal information and may 
experience aggravated conditions of education in the school, although their problems may 
not be visible “at a glance.”

2. Basic terminology

The concept of comprehension [2, 3] can be seen as a comprehension of relationship, respect, 
sense, and the substance of the problem; as a method of cognition, understanding is similar to 
intuition, and it is achieved directly. In speech therapy, the issue of understanding is closely 
related to the areas of language disorders. Language disorders pose difficulties in language 
encoding or decoding; they include difficulties in verbal communication, understanding, 
reading, writing, and problem-solving; in terms of processing language symbols, language 
disorders are divided into receptive and expressive. In case of a receptive language disorders 
(RLD), the understanding of words or sentences is disrupted. RLD affectees have difficulty in 
understanding the meaning of words and phrases when exposed to them, for example, they 
are asked to point at a named object or image, handling according to instructions is compli-
cated, and demandingness increases with the length of sentences, variety of tasks, the use 
of a negation, etc. An important prerequisite for understanding the language is physiologi-
cal and distinct speech (e.g., pronunciation, fluency, prosody) of the examiner. Expressive 
language disorder (ELD) causes difficulty with verbal expression, i.e., difficulty in formulat-
ing thoughts, difficulty in finding words, naming objects, in the lack of appropriate vocabu-
lary, difficulty with semantics (linguistic branch of science, the science of meaning of words, 
phrases, and communications), difficulty with phonology (refers to speech sound, sound pat-
terns, and rules of sound organization), difficulty with morphology (rules describing the form 
taken by individual words), and deficiencies in syntax (rules for building words in sentences) 
[2]. According to Prucha [4], the qualitative aspect of the process of learning the meanings of 
words, i.e., learning words as semantic categories, is illustrated much less than the quantita-
tive aspect of learning vocabulary by children. According to Lerner and Johns [5], children 
with difficulties in understanding the language can understand separate simple words, such 
as “to sit,” “chair,” “to eat,” and “biscuit,” but they will have difficulty in understanding the 
sentence in which these words are used, such as: “Sit in the chair only after eating the biscuit.”

Developmental language disorders include specific language impairment (SLI). SLI is mani-
fested by impaired ability or inability to learn to communicate verbally even if the conditions 
for the development of language (speech) are adequate [2]. According to Mikulajová [6], it 
is a neurobiological developmental disorder of speech; the children have impaired ability to 
understand speech and/or express themselves in speech compared to their peers. According 
to Shipley and McAfee [7], a seemingly pure language impairment with no obvious cause or 
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co-occurring condition. With SLI, the main symptoms of language nature include difficulty in 
producing speech and understanding words, sentences or context. According to Lorusso et al. 
[8], linguistic impairments in children with SLI disrupt abstract language processing more than 
visual-motor impairments in nonverbal learning disabilities.

Speech sound disorders include problems with articulation—articulation disorder (making 
sounds) and phonological disorders (sound patterns).The ability of humans to produce sounds 
is used to convey a message, and the act of producing such sounds is identified as articula‐
tion, and this activity is a major component of speech as distinguished from the term language  
[9, p. 6]. Phonological disorders form a group of language disorders that affect the ability of the 
child (usually around 3 to 4 years of age) to mimic the speech patterns of words in adults; they 
affect the ability to learn and organize sounds into words. It is reported that the children show 
auditory discrimination problems and acoustic feedback weakening; these problems occur at 
the linguistic level, and they are not related to the creation of sounds by vocal organs [2].

3. Research objectives

The author of the contribution collected the research data during June 2016. In children of the 
selected research sample, the research goals were set as follows:

• Investigate understanding of oral speech by two methods.

• Evaluate the results of understanding oral speech.

• Compare the success of children in understanding oral speech in terms of the type of 
kindergarten.

4. Research methods

Regarding the research methods of data collection, the oral speech understanding compo-
nent was examined using the Token Test (TT) [10] and the Sentence Comprehension Subtest 
from the Heidelberg Language Development Test [11]. In all participating participants, with 
the consent of children’s legal representatives, the examinations using the Token Test and 
Sentence Comprehension Subtest were recorded on a video camera. The video was taken 
with the intent to evaluate the children’s reactions as precisely as possible. In all 27 children 
from the research sample, their oral speech understanding was examined by the author of 
this article. At the conclusion of the entire examination, the examiner briefly assessed the 
children’s work: “You see, well you made it.”

4.1. Token Test

Token Test (TT) assesses understanding of orally communicated sentences. It is a widely 
used diagnostic method utilized in the field of children’s language, in neuropsychology and 
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 cognitive investigations in general [1]. According to Ref. [10], all versions of the Token Test are 
based on the original work by Ennio De Renzi and Luigi Amadeus Vignola (1962 in Bolceková 
et al. [10]). For children, there is a Token Test for Children-Second Edition TTFC-2 (McGhee 
et al., 2007 in Paul and Norbury [12]). In our research, we used a shortened version of TT with 
36 items divided into six parts. For examinations, we needed 20 tokens, varying in size (large 
and small), shape (round and square), and color (blue, green, yellow, white, and red). The 
proband’s task was to handle the tokens according to instructions of the examiner. Demands 
on verbal working memory gradually increase in the first five parts, e.g., “Touch the circle. 
Touch the blue shape. Touch the white square. Touch the large yellow circle. Touch the white square 
and the green circle. Touch the big white square and the small green circle.” In the sixth part, the 
instructions are more complex and their proper fulfillment requires proper understanding of 
grammatical structures, e.g., “Touch the blue circle with the red square. When it is a black circle, 
touch the red square. After touching the yellow circle, touch the blue circle.” The demandingness of 
the instructions increases with the number of tokens involved in one handling and the num-
ber of characteristics (color, shape, and size), which must be considered for proper execution 
of the instruction. Correct and incorrect responses/reactions were evaluated by one or zero 
points, respectively. Each child could receive a maximum of 36 points. When assessing the 
level of understanding of oral speech, we used the following criteria: 29–36 points = no dis-
order, 25–28 points = minor disorder, 17–24 points = moderate disorder, 9–16 points = severe 
disorder, and 0–8 points = very severe disorder [10].

4.2. Sentence Comprehension Test

Twenty-seven children received a subtest from the Heidelberg Language Development Test 
H-S-E-T (Heidelberg speech evolution test, henceforth H-S-E-T) [11] called the Sentence 
Comprehension Test (SCT). The Heidelberg Language Development Test was originally 
created to the German language and was adapted from German to Slovak language by 
Mikulajová [11], translated to the Czech language by Smékalová [11]. The test is not stan-
dardized for the Czech language, and the orientation standards taken from Slovakia are 
applied. We do not have many options in the Czech Republic to diagnose language devel-
opment in childhood, and the area of understanding the syntactic structures can be diag-
nosed by the Sentence Comprehension Subtest by a speech-language pathologist. H-S-E-T 
is intended for children from 4 to 9 years of age; it has 13 subtests and assesses the level 
of language skills. Individual subtests of the H-S-E-T, for example, focus on sentence com-
prehension, the ability to form plurals and singulars, on repeating phrases, the ability to 
form derived words, ability to form sentences, and other language areas. Subtest Sentence 
Comprehension Test (SCT) contains 10 instructions of varying grammar complexity; the task 
of a child is to handle objects according to instructions spoken by the examiner. Examples of 
instructions (for 5-year-old and older children) are the following sentences: “The duck swam 
before the sheep lay down. The rabbit let the cat stroke the dog. A grass‐hopper will jump before the 
dog runs.” Grimmová et al. [11] indicate that the child will resolve these tasks incorrectly 
when insisting only on surface strategies without penetrating into the semantic depth of sen-
tences. Children’s reactions are evaluated as either correct or incorrect. Correct and incorrect 
responses are evaluated by one or zero points, respectively. In the subtest, children could 
receive a maximum of 10 points.
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5. Research sample

The research sample consisted of 27 children ranging in age from 4 years and 6 months to 7 
years and 9 months. These children were from the pre-school section of two kindergartens in 
the Czech Republic. Ten children (37% of the monitored sample) attended a kindergarten of 
common type—this group included children (labeled P1-P10) with typical language develop-
ment. Seventeen children (P11-P27), which means 63% of the monitored sample, attended a 
speech and language kindergarten due to communication difficulties. As shown in Figure 1, 
we worked with 14 boys and 3 girls in the speech and language kindergarten and with four 
boys and six girls in the kindergarten of common type.

We selected our specific participants in order to point out at difficulties in oral speech 
comprehension in children with speech-language disorders, especially with developmen-
tal language disorders. Their difficulties in sentence comprehension are not visible “at a 
glance.“

Regarding the 17 children from the speech and language kindergarten, school attendance 
in eight of them (47%) was postponed by 1 year. The situation was different in children 
from the kindergarten of common type; none of the 10 examined children had deferred 
school attendance. The youngest child was participant P6 from the kindergarten of com-
mon type, aged 4 years and 6 months. The oldest child from the kindergarten of common 
type (P3) was aged 6 years and 9 months. At the time of examination, the oldest participant 
(P14)—a boy from the speech and language kindergarten—was aged 7 years and 9 months. 
The  youngest participant (P25) from the speech and language kindergarten was aged 5 years 
and 9 months.

We were interested in the sample composition for reason of inclusion in the speech and 
language kindergarten (Figure 2). Children-participants were labeled P11 up to P27. One 
of them (P14) was diagnosed with delayed speech development and minor articulation 
disorder. Four children (P15, P16, P17 and P22) had severe articulation disorder, which 

Figure 1. Composition of the sample by gender.
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was  accompanied by difficulties in graphomotorics, visual motor skills, oral motor skills, 
and auditory and visual perception in various combinations. Participant P18 struggled 
with incipient stuttering, impaired articulation, difficulty in graphomotorics, and visual 
perception. Eight children (P12, 13, 19, 20, 21, 24, 26, and 27) attended the speech and 
language kindergarten due to SLI, dysgrammatismus, difficulties in speech comprehen-
sion and production, difficulties in graphomotorics, oral motor skills, visual motor skills, 
and visual and auditory perception. One boy (P23) was diagnosed with severe bilateral 
sensorineural hearing loss compensated by hearing aids, difficulties in graphomotorics, 
and visual perception. Another boy (P25) struggled with symptomatic speech disorder in 
terms of dysarthria based on primary impaired mobility, spinal muscular atrophy with 
respiratory deficiency, and type II SMA. Examination of understanding of oral speech in 
this boy (P25) took place in the presence of an assistant teacher who cares for the boy in his 
kindergarten. Participant P11 came from a Russian-speaking environment and had slight 
difficulty in producing speech; his speech contained specific grammar errors and incorrect 
articulation.

6. Results

The success results of the children in the Token Test are shown in Figure 3. These results are 
expressed by the number of points—the absolute rate of successful responses. The risk of 
moderately severe comprehension disorder (17–24 achieved points of a total of 36 points) was 
observed in seven participants (P13, P14, P15, P17, P19, P20 and P27) from the speech and 
language kindergarten (Tables 1 and 2). In participants P13, P19, P20 and P27, the  deficits 

Figure 2. Composition of the sample for reason of inclusion in the speech and language kindergarten.
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were associated with SLI diagnosis. Participants P14, P15 and P17 attended the speech and 
 language kindergarten due to impaired articulation and phonological disorder. The risk of 
very severe comprehension disorder (0–8 achieved points of a total of 36 points) was found 
in one boy (P23) with severe bilateral sensorineural hearing impairment compensated by 

Figure 3. Success rate of Token Test.

Number of points Degree of understanding of oral speech

29–36 No disorder

25–28 Minor disorder

17–24 Moderate disorder

9–16 Severe disorder

0–8 Very severe disorder

Table 1. Degree of understanding of oral speech (according to DeRenzi and Faglioni, 1978 in Bolceková et al. [10]).

Participant Number of correct responses (n) Relative number (in %)

P13 24 67

P14 20 56

P15 24 67

P17 18 50

P19 22 61

P20 21 58

P23 7 19

P27 24 67

Table 2. Results in Token Test at children with comprehension disorders.
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hearing aids. The two youngest participants (P6, 4 years and 6 months, and P8, 5 years and 
4 months) achieved 19 and 22 points; these results, however, were predicted because of their 
age. A positive development of language functions was indicated in both of these boys, 
and it could be assumed that their oral speech comprehension would continue to develop 
positively.

The most difficult instruction of the Token Test was the 29th where the least number of children 
was able to follow it (N = 6, 22%): “If there is a black circle, touch the red square.“ Only seven chil-
dren (26%) successfully reacted to the 25th instruction: “Touch the blue circle with a red square.“ 
Ten out of 27 (37%) successfully performed the 30th, 34th, and the 36th instruction: “Put the 
green square next to a red circle. Touch the red circle, not the white square. After touching the yellow 
circle, touch the blue circle.“The instructions no. 5, 6, and 7: “Touch a blue shape. Touch a green shape. 
Touch a white shape.“ were all successfully completed by every child.

Figure 4 and Table 3 show that the most pronounced difficulties with sentence comprehen-
sion (H-S-E-T) occurred in participants P13, P14, P17, P20, P23, and P25. Participants P19, P21, 
and P27 gave only four correct responses out of 10. Instruction processing was very difficult 
in participants with SLI (P13, P19, P20, P21 and P27) and also in participants P14 and P17 who 
struggled with impaired articulation and phonological disorder. We observed serious prob-
lems in the area of comprehension in P23, the boy with severe bilateral sensorineural hearing 
impairment compensated by hearing aids, and P25, the boy with dysarthria pursuant to spinal 
muscular atrophy with respiratory deficiency, type II SMA. Considerable difficulties were  
associated with the implementation of instructions containing time sequences expressed 
by prepositions “before” and “after.” Children were the most successful in following the 
third instruction, which, as the only one, was expressed in a simple sentence of four words. 
Twenty-four children (89%) correctly followed the third instruction. The other nine sen-
tences contained six or seven words, which demanded, apart from adequate language pro-
cessing of the sentence, a high level of working verbal-acoustic memory.

Figure 4. Success rate of Sentence Comprehension Test (H-S-E-T).
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7. Conclusions

In the monitored groups, we noted differences in the results of the Token Test and Sentence 
Comprehension Test, in favor of children from the kindergarten of common type. Figure 5 
shows that children with typical speech development from the kindergarten of common type 
achieved an average success of 77% in the Token Test and 59% in the Sentence.

Participant Number of correct responses (n) Relative number (in %)

P1 4 40

P13 3 30

P14 0 0

P17 2 20

P19 4 40

P20 3 30

P21 4 40

P23 0 0

P25 2 20

P27 4 40

Table 3. Results in Sentence Comprehension Test at children with comprehension disorders.

Figure 5. Comparison of success rates of Token Test and Sentence Comprehension Test.
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Comprehension Test: children from the speech and language kindergarten achieved an aver-
age success of 70% in the Token Test and 44% in the Sentence Comprehension Test. Figure 5 
shows that children with TLD were more successful in the Token Test by 7% and by 15% in 
the Sentence Comprehension Test than children from SLK.

The results obtained with children with typical language development are within what 
should be expected due to their age, due to their intact language development in pragmatics, 
semantics, syntax, phonology as so as intact development in cognitive area.

The difference in achievements on the part of the children was wider in the Sentence 
Comprehension Subtest. This subtest was more difficult for both groups. In the Token Test, 
the resulting differences may appear to be small. However, it is necessary to consider differ-
ences in the age composition of the groups. The average age of children from the speech and 
language kindergarten was 6 years and 5 months, while the children from the kindergarten of 
common type were younger by 11 months–their age was 5 years and 6 months on average. It is, 
therefore, important to note that even a small difference between the results in favor of children 
from the kindergarten of common type had its predicative value. The weaker results of children 
from the speech and language kindergarten (Table 4) can be justified by shortcomings in the 
development of reception, language processing and expression. Higher error rate was observed 
in children with developmental language disorders (SLI) and associated deficits in cognitive 
abilities (P13, P19, P20 and P27). In one boy (P23), the difficulties in understanding were the 
consequence of severe hearing impairment. We believe that participants P14 and P17—enrolled 
in the speech and language kindergarten due to impaired articulation—should be differentially 
diagnosed in order to examine the level of sentence comprehension and other areas of com-
munication skills since their difficulties in understanding could be primarily based on SLI. The 
boy with dysarthria based on spinal muscular atrophy (P25) had severe issues with the Sentence 
Comprehension Test.

The most severe deficiencies in oral speech comprehension have been observed in children 
with SLI and in a boy with severe bilateral sensorineural hearing loss. Deficits appeared in 
the understanding of six to nine-word instructions in the Token Test and in the Sentence 
Comprehension Test.

7.1. Statistical analysis of the results

The average score in the Token Test and in the Sentence Comprehension Test in children 
from kindergarten of common-type and children from speech and language kindergarten was 
compared using Student’s t-test.

As can be seen in Table 5, there are not statistically significant differences between the mean 
results in the Token Test of children with TLD from kindergarten of common type and in chil-
dren with speech-language disorders in speech and language kindergarten (calculated value 
of significance p = 0.28).

There are not statistically significant differences between the mean results of the Sentence 
Comprehension Test of children with TLD from kindergarten of common type and in children 
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Participant Gender Age (years; 
months)

Diagnosis Token Test Sentence Comprehension 
Test

n/36 % n/10 %

P1 m 6;1 TLD 29 81 4 40

P2 f 5;9 TLD 27 75 5 50

P3 m 6;9 TLD 32 89 6 60

P4 f 5;9 TLD 27 75 6 60

P5 f 4;8 TLD 27 75 8 80

P6 m 4;6 TLD 19 53 6 60

P7 m 6;0 TLD 32 89 5 50

P8 f 5;4 TLD 22 61 5 50

P9 f 4;11 TLD 30 83 5 50

P10 f 6;8 TLD 33 92 9 90

P11 m 7;1 BLV 33 92 9 90

P12 m 5;10 SLI 28 78 6 60

P13 f 5;10 SLI 24 67 3 30

P14 m 7;9 DSD, MAD 20 56 0 0

P15 m 5;10 SAD 24 67 5 50

P16 m 6;3 SAD 29 81 5 50

P17 m 6;0 SAD 18 50 2 20

P18 m 6;3 Stutter, AD 27 75 6 60

P19 m 7;6 SLI 22 61 4 40

P20 f 7;6 SLI 21 58 3 30

P21 m 6;10 SLI 28 78 4 40

P22 m 6;10 SAD 35 97 7 70

P23 m 6;8 HL 7 19 0 0

P24 f 6;10 SLI 28 78 7 70

P25 m 5;9 Dysarthria 27 75 2 20

P26 m 7;2 SLI 33 92 8 80

P27 m 6;7 SLI 24 67 4 40

Notes: n/36, number of correct responses in Token Test; n/10, number of correct responses in Sentence Repetition Test; 
%, relative number, number of correct responses in %; TLD, typical language development; BLV, a boy from Russian-
speaking family, specific errors in grammar and incorrect articulation; SLI, specific language impairment; DSD, delayed 
speech development; MAD, minor articulation disorder; SAD, severe articulation disorder; Stutter, incipient stuttering; 
AD, articulation disorder; HL, severe bilateral sensorineural hearing loss compensated by hearing aids; Dysarthria, 
dysarthria pursuant to spinal muscular atrophy with respiratory deficiency, type II SMA.

Table 4. Data about gender, age, diagnosis, and results in Token Test and Sentence Comprehension Test.

Comparison of the Results of Token Test and Sentence Comprehension Test in Pre‐school...
http://dx.doi.org/10.5772/intechopen.69709

161



Comprehension Test: children from the speech and language kindergarten achieved an aver-
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with speech-language disorders in speech and language kindergarten (calculated value of 
significance p = 0.11) (Table 5).

The average mean in the Token Test and in the Sentence Comprehension Test in three com-
pared groups (TLD, N = 10; SLI, N = 8; and articulation disorders AD, N = 6) was compared 
using the analysis of variance (ANOVA).

There are not statistically significant differences between the mean results in the Token Test 
in children from three compared groups (TLD, SLI, and AD) (calculated value of significance 
p = 0.60) (Table 6).

Variable t‐Tests; grouping: kindergarten (DATA)
Group 1: kindergarten of common‐type (KCT)
Group 2: speech and language kindergarten (SLK)

Mean
KCT

Mean
SLK

t‐value df p Valid N
KCT

Valid N
SLK

Std. Dev.
KCT

Std. Dev.
SLK

Token/36 27.80 25.18 1.11 25 0.28 10 17 4.49 6.64

SCT/10 5.90 4.41 1.64 25 0.11 10 17 1.52 2.60

Table 5. Means and standard deviations of results in TT and SCT.

Cell No. Group; LS means (DATA)
Current effect: F(2, 21) = 0.53084, p = 0.60
Effective hypothesis decomposition

Group Token/36
Mean

Token/36
Std. Err.

Token/36
−95.00%

Token/36
+95.00%

N

1 TLD 27.80 1.52 24.64 30.96 10

2 SLI 26.00 1.70 22.47 29.53 8

3 AD 25.50 1.96 21.42 29.58 6

Table 6. Analysis of variance (ANOVA) of Token Test.

Cell No. Group; LS means (DATA)
Current effect: F(2, 21) = 1.5653, p = 0.23
Effective hypothesis decomposition

Group SCT/10
Mean

SCT/10
Std. Err.

SCT/10
−95.00%

v N

1 TLD 5.90 0.62 4.61 7.19 10

2 SLI 4.88 0.69 3.43 6.32 8

3 AD 4.17 0.80 2.50 5.83 6

Table 7. Analysis of variance (ANOVA) of Sentence Comprehension Test.
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As can be seen in Table 7, there are not statistically significant differences between the mean 
results in the Sentence Comprehension Test in children from three compared groups (TLD, 
SLI, and AD) (calculated value of significance p = 0.23).

Although differences in the Sentence Comprehension Test are not statistically significant, we 
believe that when the sample is enlarged, the differences could already be significant.

7.2. Possibilities of further research

School work implies good understanding of the spoken language, as well as reading and writ-
ing. Speech comprehension is considered a significant predictor of successful reading, writing, 
and school work as such. In relation to understanding sentences, Paul and Norbury [12] state 
that it is necessary to realize that the syntax used in school texts is more complex than the syn-
tax used in oral speech. Souto et al. [13] found out: although novel verb studies show a clear 
connection between how children with SLI hear new verbs and how they use them, we do not 
yet have evidence that this connection is tied to a poor understanding of the input sentences 
that house the verbs. In this study, we found poor understanding on the children’s part, but no 
signs that this limited understanding was the actual source of auxiliary inconsistency.

We, therefore, conclude that the gaps in speech comprehension in children with develop-
mental language disorders make their education even more challenging and that it is neces-
sary to reveal these problems as soon as possible and work diligently on the development of 
speech comprehension. We suggest observing changes in the behavioral area; we have seen, 
for example, a change in pragmatics, specifics in eye contact, increased psychomotor restless-
ness, or questions posed by children after they were told the instructions (“What? What did 
you say?”). We do not know whether children have room for these questions in the ordinary 
school lessons. In our opinion, we currently do not have much information in the Czech spe-
cialized literature about the level of language understanding in early-school children with SLI 
and we consider it necessary to research this area more.
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Abstract

Introduction Parkinson’s disease (PD) can influence the function of respiration, pho‐
nation and articulation, quality of speech, swallowing, salivation, and graphomotor 
skills.

Aim and methodology: This chapter is based on research of the degree of impairments 
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Approximately 89% of people worldwide with idiopathic PD have disordered communi‐
cation [2], and approximately 90% of individuals with idiopathic PD develop hypokinetic 
dysarthria [3, 4]. The disease is caused by pathoanatomical and physiological changes in 
the brain cells. The changes are manifested by a significant reduction in the concentration 
of dopamine in the basal ganglia as a result of degeneration of nigrostriatal dopaminergic 
neurons.

James Parkinson was the first to define the manifestation of “shaking palsy” two centuries ago 
[5]. In 1912, Fritz Heinrich Lewy identified the abnormal inclusions in nerve cell bodies in 25 
Parkinson’s patients [6]. Carlsson et all discovered that dopamine was a putative neurotrans‐
mitter [7]. The Nobel Prize in Medicine was awarded to Arvid Carlsson, Paul Greengard, and 
Eric R. Kandel in 2000 for their discoveries concerning the role of dopamine in signal trans‐
duction in the nervous system [8].

When the disease is diagnosed, approximately 70% striatum dopamine has already been 
depleted and it advances in time [9]. In the advanced stage of PD, most of the dopaminergic 
neurons are lost, concomitant with significant cell death during the process [10]. PD is still 
diagnosed based on clinical observations. The acronym TRAP is used for the four major 
signs of PD and it stands for tremor at rest, rigidity, akinesia (bradykinesia), and postural 
instability [11]. These signs of the disease are associated with primary motor symptoms, 
including dynamic gait, micrographia, and others. Besides the motor symptoms, there are 
equally important non‐motor symptoms such as cognitive impairment, apathy, sleep dis‐
orders, and so on. The most widely used tool nowadays is the Unified Parkinson’s Disease 
Rating Scale (UPDRS) for clinical observation, which was introduced in 1987 and is currently 
awaiting revision [12, 13].

Parkinson’s disease can influence the function of respiration, phonation, articulation, swal‐
lowing, salivation, and graphomotor skills. Damage to these functions has resulted in the 
occurrence of variations in the quality of voice and speech.

Phonation, prosody, and articulation are the three main speech components altered in PD. 
These changes are grouped under the term “hypokinetic dysarthria.” Vowel production, an 
important aspect of speech for intelligibility, is commonly altered in PD [14].

The simplest examination functions of the glottides in phonation is to determine the maxi‐
mum duration of vowel phonation after the previous deepest possible inspirium. If the pho‐
nation is shorter than 15 s, this happens for two reasons: either vocal cords in phonation 
are damaged, that is, dysfunctional, or the vital capacity is reduced [15, 16]. Shortening the 
maximum length of phonation in patients with PD is a consequence of failure of respiratory 
muscles and reduced vital capacity. There are also glottal insufficiency functions to further 
reduce the length of phonation.

Maximal phonation time (MPT) is in practice in the area of Serbian‐speaking language is 
rarely used for verification and diagnostic quantitative skills phonation patients with PD. It is 
impossible to know that the MPT is used as a routine method in the diagnosis of patients with 
PD with other spoken languages. We could not find information about it from the available 
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literature. The introduction of MPT as one of the routine quantitative methods can be supple‐
mented by information about the levels of damage or progression of PD.

Speech disorders in Parkinson disease result from the disorder

• Disorders of the respiratory function due to the weakening of respiratory muscles. Insuf‐
ficient amount of air inhaled; small expiratory volume in expiratory stage. The patient is 
forced to interrupted speech due to the difficulty in breathing. The rhythm of breathing is 
disturbed due to uncoordinated movements of muscles involved in breathing.

• The respiratory insufficiency results in reduced pulmonary ventilation and increased 
accumulation of secretions in the airways. Accumulated secretions in the airways are 
insufficiently pushed out of the body. It represents a good basis for the development of 
microorganisms and infection as a result of weaker ventilation of lungs. Frequent respira‐
tory infections are the cause of cardiorespiratory complications, deterioration of general 
condition of the body, and difficulty in speech communications.

• Some patients had poor controlling functions of the vocal cords which resulted in uncontrolled 
outflow of air currents. In the advanced stage of disease, hypophonia or aphonia occurred 
due to vocal cord dysfunction, which further reduced the intelligibility of communication.

• The articulation of a large number of sounds is unclear because of the imprecision of articu‐
lation movements, especially the votes requiring a wide mandible angle (a, o, l, r, k, and g). 
The quality of pronunciation is poorer with voices that require a coordinated movement of 
several groups of articulator muscles.

• Phonation is very short due to a very short, insufficient expiration. The patient cannot pro‐
nounce words with more syllables, as well as short and long sentences without interruption.

• The strength of the voice is not sufficient for good understanding of the voice message. 
At the beginning of the sentence, the patient is loud and clear. The patient accelerates the 
speech tempo if the voice message is long. The intensity of the voice decreases. The sounds 
are superficial and unclear, while the speech becomes less intelligible. In some patients, the 
speech is monotonous, without modulation or intonation.

• In some patients, the result is a nasal tone, because the soft palate motion is damaged.

Savić et al. investigated the degree of impairments of speech, salivation, swallowing, and 
writing in 64 patients with PD. In particular, they examined the ability and length of the maxi‐
mal phonation time of the vowel /a/ in those patients. These results were compared with two 
control groups of 35 healthy young and 35 healthy elderly subjects [17].

The degree of impairment of the speech, salivation, swallowing, and writing function in 
patients with PD is estimated with self‐evaluation in the part of the Unified Parkinson’s 
Disease Rating Scale—Activities of Daily Living. UPDRS (Unified Parkinson’s Disease Rating 
Scale) is a scale consisting of three different groups of issues related to the mental state—
mood, behavior, ability to perform activities of daily living, and motor activity. The  maximum 
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score that can be achieved in UPDRS is 199, which also represents the most severe form of 
disability due to disease.

The authors registered the data of speech, salivation, swallowing, and handwriting during 
self‐evaluation at the beginning of the rehabilitation for the patients examined. It was possible 
to get 0–16 points for the four variables. It was possible to score 0–4 points for each separate 
variable. At the same time, 0 points means normal function, 1, mildly affected, 2, moderately 
affected, 3, severely affected, and 4, no observed features. Score of 16 points means total dis‐
ability for all four examined variables.

The authors measured the value of the maximum length of phonation of the vowel /a/ for each 
separate category of the respondents. They calculated the average TMP for each group of the 
subjects based on the average TMP of each patient. The average scores of MPT for each group 
of respondents were compared with each other.

In patients with PD, the ability to control and coordinate fine movements of the hand is reduced 
or completely lost due to the presence of a neurological damage. There is often a different degree 
of the impairment of previously acquired skills of writing as a result of a neurological damage. 
The graphomotor movements are insecure and of a limited amplitude, resulting in a small and 
shaky handwriting (extrapyramidal micrograph). The letters become tortuous and blade‐like 
teeth (“sawtooth” writing), which is caused by the tremor and rigor of finger arm muscles.

In the context of non‐motor manifestations of PD, drooling is defined as an excessive amount 
of saliva in the mouth, which is especially intensified in the later stages [18]. At present, the 
pathophysiology of drooling in PD is not completely clear; however, impaired intraoral sali‐
vary clearance is likely to be the major factor. There are neither standard diagnostic criteria 
nor standard severity assessment tools for evaluating drooling in PD. In accordance with the 
possible pathophysiology, dopaminergic agents have been used to improve salivary clear‐
ance; however, these agents are not completely effective in drooling control [19].

Sialorrhea may be higher in PD. Sialorrhea defined as an overflow of saliva from the mouth 
(drooling) and negatively affects both patient’s quality of life and social interactions [20, 21]. 
Its etiology includes acute and chronic neurological disorders (such as PD), hypersecretion 
(inflammatory processes in oral cavity), adverse effects of some drugs, or anatomic abnor‐
malities affecting oral cavity [22].

In PD patients, saliva is associated with swallowing problems in 46.5% of patients who com‐
plained about the drooling, the saliva, or spills, 18.8% of whom thought their saliva was 
socially disabling [23]. When a PD patient spills out saliva, it is associated with swallow‐
ing problems and posture, characteristic of these patients [24]. More than 80% of patients 
with Parkinson’s disease develop dysphagia during the course of their disease. Swallowing 
impairment reduces quality of life, complicates medication intake, and leads to malnutrition 
and aspiration pneumonia, which is a major cause of death in PD [25].

Dysphagia affects approximately 33% of all patients diagnosed with Parkinson’s disease, 
although other prevalent studies highlight dysphagic effects noticeable in a broad range of 
PD patients from 45 to 90% [26].
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2. Speech impairment, phonation, writing, salivation, and swallowing

2.1. Age, gender, and educational level of the sample and duration of the disease

The way PD influences the occurrence of voice disorders, impairments of phonation, hand‐
writing, salivation, and swallowing can be seen from the results of research by Savićet al. on a 
sample of 64 patients with PD [17].

In this research, the average age of patients with PD was 70.65 years. The age of patients ranged 
from 45 to 85 years. The average age of the group of healthy elderly respondents was approxi‐
mately similar. The average age of patients in this group was 70.20.

The average age of the group of healthy young subjects was 24.14. The students were the 
largest part of the group of healthy young subjects. Respondents of both control groups 
had the value of certain parameters of speech and language status within the normal limits 
in relation to the quality of voice, speech, and language in the Serbian language. We took 
as a control group of healthy young people, because we thought that we would have a 
greater difference between the variable MPT healthy young and healthy elderly subjects. 
You will see in the text that follows that the difference MPT of these two groups is small. 
The answer to the question: Is it a consequence of less physical activity of young people, 
prolonged sitting in front of computer and physical inactivity young we’ll search in some 
future study.

Most patients (29) with PD had elementary education. Twenty‐eight respondents had high 
school, four respondents had the undergraduate level of education, and three respondents 
had higher education (university degree). The education level of patients with PD, and the 
frequent use of speech in the profession and the frequent use of writing could affect at some 
of the observed variables of the study (on the phonation and writing). It is not the same speech 
ability of a professional speaker and a poorly educated man. This could be one of our future 
researches because we have limited space for this chapter. The age and gender structure of 
patients with PD are shown in Figure 1.

The assessment of status of the patients with UPDRS subtests was performed after the aver‐
age of 57.90 (±5.60) months from the occurrence of the first signs of disease (Figure 2).

2.2. Speech impairment

This was present in 53 patients (82.81%) in the group with PD (Figure 3). It is approximately 
similar to the findings of Fox et al., Muller et al., and Duffy [2–4]. There was no significant 
impairment of the quality of voice, speech, and language in 11 patients (17.18%). In the group 
of patients with speech impairments, speech was mildly damaged in 41 (64.06%), moderately 
damaged in 8 (12.50%), and severely damaged in 4 (5.25%) patients. There were no patients 
with totally incomprehensible speech (Figure 3).

The results showed that all patients with PD had different degrees of damage to some of 
the examined functions. The maximum phonation time in patients with PD was significantly 
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shorter than in the control groups. They had impairments of the quality of the voice and 
speech characteristics. The results showed that the speech of different degrees of impairments 
was present in 82.81% of patients in the group with PD (Figure 3).

The average MPT in PD patients without speech impairments was 15.73 s. In PD patients with 
speech impairments, it was 10.75 s. The group of young healthy subjects had the average MPT 
of 21.39 s, and MPT of the group of healthy elderly subjects was 20.52 s. MPT of patients with 
PD was measured only at the beginning of rehabilitation.

Figure 1. Age and gender of patients with PD in the examined sample.

Figure 2. The onset of the first PD signs by the N of months.
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The average maximum length of the vowel /a/ phonation in all patients with PD was 11.61 s 
(±6.33) ranging from 1.33 to 29.66 s (Figure 4). In patients with PD, the presence was indicated 
of a large range of MPT values. This shows that in patients with PD functions of respiration 
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Figure 3. The degree of speech impairments in patients with PD. Speech: 0, normal; 1, mildly affected, but no difficulty 
being understood; 2, moderately affected, sometimes asked to repeat statements; 3, severely affected, frequently asked 
to repeat statements; and 4, unintelligible most of the time (patients with this level impairments were not in the sample).

Figure 4. Maximum phonation time in some groups of tested samples.
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and phonation were not equally damaged, which directly affected the TMP result. For exam‐
ple, a patient who had MPT of 29.66 s had both of these functions well preserved. The patient 
was a logger by profession. His profession demanded a great physical effort. He had well‐
developed functions of respiration and phonation. These people generally have higher inten‐
sity of vocalization because they work in noisy environment. They have to speak louder to be 
able to communicate because of the noise of chainsaws. Based on his results achieved in the 
testing MPT, we can conclude that both these functions remain preserved or slightly impaired.

It was found that the correlation of the time of first PD symptoms occurrence and the average 
length of phonation was r = 0.264; p = 0.035. This means that the duration of the disease onset 
did not have such a great impact on the MPT in all patients’ sample. Some patients had the 
compromised function of limbs, walk, posture, balance, swallowing, writing, and so on. In a 
part of this group, the damage reflected on phonation and speech.

Whether the disruption of phonation length is severe or minor will depend on the neurologi‐
cal damage to the respiratory function or damage to the vocal cords or both functions.

In the group of PD patients whose MPT was up to 10 s, there were 32 patients or 50% of the 
sample. The average MPT of this group was 6.98 s; 28 patients in this group had speech prob‐
lems, whereas only 4 of them were without speech difficulties.

In the group of patients with PD whose MPT was from 11 to 20 s, there were 24 patients, or 
37.50% of the sample. The average MPT of this group was 13.37 s. Only two patients in this 
group did not have any speech problems.

In the group of patients with PD whose MPT was over 20 s, there were eight patients or 
12.50% of the sample. The average MPT of this group was 24.87 s. Only three patients in this 
group had a speech difficulty, and the remaining five did not have speech problems.

The correlation between the total results of the UPRDS variables measured and the average 
length of phonation results of the sound /a/ was r = 0.506; p = 0.000.

Bauer et al. [27] found that in the group of 21 patients with PD and analogous group of healthy 
people, there was significant difference in the maximum phonation time which was shorter in 
PD group (15.8 and 23 s, p = 0.014).

The average MPT in the group of healthy young subjects was 21.39 s. The average MPT in 
the healthy elderly subjects was 20.52 s. The results did not agree with the research data by 
Hedever et al. [28]. The results were in accordance with the findings by Maslan et al. and 
http://www.foni.mef.hr/Prirucnik/Fonijatrija.htm [15, 16].

Patients with PD without speech impairments had MPT length of 15.73 s. Patients with mildly 
affected speech had MPT of 12.37 s, those with moderately affected speech had 5.49 sec, and 
those with severely affected speech had 4.70 s. There were no patients with unintelligible speech.

In patients with speech impairments from the group with PD, we can see that the length of 
phonation was proportionate to the degree of speech defects. The patients with lower MPT had 
speech impairment, and patients with greater MPT had less severe speech impairment. The 
length and quality of voice affected the quality of the speech and influenced the degree of speech 
damage. The statistical significance of differences in MPT between groups with PD and young 
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healthy subjects was p = 0.000, in patients with PD and healthy elderly subjects it was p = 0.000. 
The statistical significance of differences in MPT between groups with different degrees of 
speech impairments in groups with PD (with and without speech impairments) was p = 0.088.

Short MPT is a sign that the respiratory function is insufficient. This leads to the conclusion 
that it is necessary to work on improving this function to improve the MPT. This prevents 
the occurrence of secondary complications of poor pulmonary ventilation (respiratory and 
cardiovascular complications).

MPT values during treatment of and rehabilitation from PD can be used as a predictive indi‐
cator of the disease progression rate.

Buzadžija and Savić found that patients with PD who had poor MPT results after the inclu‐
sion in rehabilitation also had poor recovery of ability of daily living activities. Daily living 
activities were measured with Barthel index at the beginning and the end of rehabilitation in 
79 patients with PD. Patients were included in the rehabilitation for 3 weeks [29]. The rehabili‐
tation was multidisciplinary. The rehabilitation process involved a doctor specialist physical 
and rehabilitation medicine, physical therapist, occupational therapist, speech therapist in 
patients with present speech impairments, a psychologist in patients with present mental 
disorders, and social worker.

A sample was classified into four groups. The first group patients with PD had Barthel index 
values below 25 at the beginning of rehabilitation. Assessment of the Barthel index has been 
found that the patients with PD had an average score of 11.40 (±8.98) points at the beginning 
and 16.20 (±12.25) points at the end of the rehabilitation. This group of patients had an average 
of MPT 4.73 (±3.39) s.

The second group of patients with PD had Barthel index of 26–50. This group of patients had 
an average score at Barthel index of 41.75 (±5.50) points at the beginning, and 48.25 (±6.70) 
points at the end of rehabilitation. This group of patients had an average of MPT 11.74 s. 
Barthel index of 50 points and less to the beginning of the rehabilitation had nine patients. Of 
these, seven had an average value of MPT from 0 to 10 s (Table 1).

A third group of patients with PD had Barthel index of 51–75 points (Table 1). A third group 
of patients had an average score at Barthel index of 65.33 (±7.25) points at the beginning and 
74.88 (±8.06) points at the end of rehabilitation. This group of patients had an average score 
of MPT 11.98 (±5.71) s. About two‐third of the sample was in this group of patients. In this 
group, 44.44% of patients had values of MPT 0–10 s (Table 1).

The fourth group of patients with PD had Barthel index of 76–100 points. This group of 
patients had an average score of 80.18 (±3.91) points at Barthel index at the beginning and 
85.37 (±6.58) points at the end of rehabilitation. This group of patients had an average score 
of MPT 15.83 (±8.14) s. Majority of patients with lower achievement in the MPT had lower 
achievement on tests of activities of daily living [29].

According to analysis of the findings, 22 patients, or 27.84% of the sample, had 60 points 
or less in Barthel index at the beginning of the rehabilitation. These patients were totally or 
partially dependent on other persons’ help and assistance. Fifty patients (63.29%) had Barthel 
index value ranging 61–80 of the sample. These patients were classified in the category of 
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moderate dependent on other persons’ aid and assistance. At the end of rehabilitation, totally 
or partially dependent on other persons’ aid and assistance, with the Barthel index of 60 
points or less were 12 patients, or 15.18% tested sample. In values ranging 61–80 points of the 
Barthel index, in the category of moderate depending on other persons’ aid and assistance 
were 45 patients, or 56.96% of the tested sample. Only nine out of 79 patients with PD had 80 
or more points at the beginning of the rehabilitation. At the end of rehabilitation, 28 patients 
had Barthel index value of 80 or more points. Out of those, 11 patients had MPT score ranging 
from 6.33 to 10.00 s, 12 patients had scores ranging 11–20 s, and five had MPT of over 20 s.

2.3. Problems affecting the motor skills and muscles of fingers and hands (tremor and 
rigidity), which affect graphomotor and handwriting ability

Motor blocks of fingers, muscles, and hands affect PD patients’ ability to write. Motor blocks 
are related to transient periods in which the intended supple motor activities become a short 
pause [30–32]. Motor blocks extend the classic signs of PD, such as akinesia, bradykinesia, 
rigidity, tremor, and disorders of the postural mechanisms [30]. It manifests in 32 [32] to 60% 
[33] of persons with PD.

In patients with PD, there is a temporary, involuntary inability to move a hand. “Freezing” refers 
to transient periods in which the voluntary motor activity attempted by an individual is paused. 
It is a sudden, unplanned state of immobility that appears to arise from deficits to initiate or 
simultaneously and sequentially execute movements, as well as to correct or plan them [34].

Savić et al. found that the damage to the handwriting of various degrees was present in 84.38% 
of patients with PD (Figure 5). They found 10 patients (15.62%) without difficulty handwriting 
in the tested group of 64 patients. Slightly slow writing was present in 14 (21.87%) patients. 
Moderately slow writing with legible handwriting was present in 19 (29.68%) patients, while 
severely impaired writing with the emergence of poorly legible words was present in eight 
(12.50%) patients. In 13 (20.31%) patients, the most commonly written word was not legible. The 
average UPRDS value for all measured items (speech, salivation, swallowing, and handwriting) 
for patients with PD was 5.09 (±2.60) of the maximum of 16 points. The correlation between the 
length of time from the PD onset and the overall UPRDS results was r = 0.292; p = 0.019 [17].

2.4. Sialorrhea (drooling or excessive salivation)

It is a common problem in neurologically impaired adults who suffer from Parkinson’s 
disease or have had a stroke. Sialorrhea is usually caused by neuromuscular dysfunction, 
hypersecretion, sensory dysfunction, or anatomic (motor) dysfunction. It is most commonly 
caused by poor oral and facial muscle control. Contributing factors may include hyperse‐
cretion of saliva, dental malocclusion, postural problems, and inability to recognize salivary 
spill. Sialorrhea causes a range of physical and psychosocial complications, including perioral 
chapping, dehydration, odor, and social stigmatization, all of which can be devastating for 
patients and their families. The treatment of sialorrhea is best managed by a clinical team 
that includes primary health‐care providers, speech pathologists, occupational therapists, 
dentists, orthodontists, neurologists, and otolaryngologists. Treatment options range from 
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average UPRDS value for all measured items (speech, salivation, swallowing, and handwriting) 
for patients with PD was 5.09 (±2.60) of the maximum of 16 points. The correlation between the 
length of time from the PD onset and the overall UPRDS results was r = 0.292; p = 0.019 [17].
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spill. Sialorrhea causes a range of physical and psychosocial complications, including perioral 
chapping, dehydration, odor, and social stigmatization, all of which can be devastating for 
patients and their families. The treatment of sialorrhea is best managed by a clinical team 
that includes primary health‐care providers, speech pathologists, occupational therapists, 
dentists, orthodontists, neurologists, and otolaryngologists. Treatment options range from 
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 conservative (i.e., observation, postural changes, and biofeedback) to more aggressive mea‐
sures such as medication, radiation, and surgical therapy [35].

Savić, et al. found that the problem of excessive salivation of different degrees was present in 
68.75% of PD patients (Figure 6).

2.5. Dysphagia

This occurs in a part of patients with PD. Dysphagia can lead to significant deterioration of 
health and quality of life. Of particular concern is the associated risk of aspiration or ingestion 
of foreign particles into the airway, a potential cause of aspiration pneumonia resulting in 
high morbidity and mortality [36, 37].

Studies suggest that 40% of adults aged 60 and older have dysphagia [38, 39]. Stina [40] inves‐
tigated the connection between swallowing functions and quality of life in patients with PD. 
The results showed that high levels of swallowing affected the quality of life. There were 
significant correlations between disease duration and some SWAL‐QOL parameters (correlate 
Swallowing Quality of Life) as well as some of the results of the fiber endoscopic evaluation.

Aspiration pneumonia is often the leading cause of death in persons with neurodegenerative 
diseases, including Parkinson’s disease [41–45]. Patients affected by PD should be aware of 
and closely monitor all increased coughing episodes or a negative alteration of voice quality, 
as these may be early symptoms of dysphagia [46].

Savić, et al. found the present swallowing difficulty of different degrees in 53.15% of PD 
patients [17]. Without swallowing impairments were 30 (46.85%) patients. With more 18 
(28.12%) patients had rare swallowing problems; the occasional swallowing difficulty 

Figure 5. The degree of writing impairments in patients with PD. Handwriting: 0, normal; 1, slightly slow or small; 2, 
moderately slow or small—all words are legible; 3, severely affected, not all words are legible; and 4, the majority of 
words are not legible.
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had 14 (21.87%) patients, and swallowing difficulties which required the use of pureed 
food had two (3.12%) patients. There were no patients with the applied nasogastric tube 
or gastrostomy feeding (Figure 7). Analyzing the relation of the average MPT with the 
degree of swallowing impairments, the authors have found that the group of patients 

Figure 6. The degrees of present excessive salivation of patients with PD. Salivation: 0, normal; 1, slight but definite 
excess of saliva in mouth, may have nighttime drooling; 2, moderately excessive saliva, may have minimal drooling; 3, 
marked excess of saliva with some drooling; and 4, marked drooling, requires constant tissue or handkerchief (patients 
with this level impairments were not in the sample).

Figure 7. The degree of swallowing impairments in patients with PD. Swallowing: 0, normal; 1, rare choking; 2, 
occasional choking; 3, requires soft food; and 4, requires nasogastric tube or gastrostomy feeding (patients with this 
level impairments were not in the sample).
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tigated the connection between swallowing functions and quality of life in patients with PD. 
The results showed that high levels of swallowing affected the quality of life. There were 
significant correlations between disease duration and some SWAL‐QOL parameters (correlate 
Swallowing Quality of Life) as well as some of the results of the fiber endoscopic evaluation.

Aspiration pneumonia is often the leading cause of death in persons with neurodegenerative 
diseases, including Parkinson’s disease [41–45]. Patients affected by PD should be aware of 
and closely monitor all increased coughing episodes or a negative alteration of voice quality, 
as these may be early symptoms of dysphagia [46].

Savić, et al. found the present swallowing difficulty of different degrees in 53.15% of PD 
patients [17]. Without swallowing impairments were 30 (46.85%) patients. With more 18 
(28.12%) patients had rare swallowing problems; the occasional swallowing difficulty 

Figure 5. The degree of writing impairments in patients with PD. Handwriting: 0, normal; 1, slightly slow or small; 2, 
moderately slow or small—all words are legible; 3, severely affected, not all words are legible; and 4, the majority of 
words are not legible.
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had 14 (21.87%) patients, and swallowing difficulties which required the use of pureed 
food had two (3.12%) patients. There were no patients with the applied nasogastric tube 
or gastrostomy feeding (Figure 7). Analyzing the relation of the average MPT with the 
degree of swallowing impairments, the authors have found that the group of patients 

Figure 6. The degrees of present excessive salivation of patients with PD. Salivation: 0, normal; 1, slight but definite 
excess of saliva in mouth, may have nighttime drooling; 2, moderately excessive saliva, may have minimal drooling; 3, 
marked excess of saliva with some drooling; and 4, marked drooling, requires constant tissue or handkerchief (patients 
with this level impairments were not in the sample).

Figure 7. The degree of swallowing impairments in patients with PD. Swallowing: 0, normal; 1, rare choking; 2, 
occasional choking; 3, requires soft food; and 4, requires nasogastric tube or gastrostomy feeding (patients with this 
level impairments were not in the sample).
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from the group 0 (Normal swallowing) had an average of MPT 13.00 s (±6.88). Group 1 
(rare choking) had an average MPT of 12.71 s (±5.88). Group 2 (occasional choking) had 
an average MPT of 8.51 s (±3.72). Group 3 (requires soft food) had an average MPT of 2.41 
s (±1.64). Weaker MPT results were associated with a higher degree of damages to swal‐
lowing function.

The higher the degree of swallowing function deterioration, the lower the MPT value. All 
patients with PD, measured in different UPDRS subsets, had some of the functions damaged.

3. Conclusion

The largest part of the sample with PD had speech impairments. The MPT in patients with PD 
was significantly shorter compared with the healthy people. This had an impact on the quality 
of the voice and speech characteristics of patients with PD.

MPT value can be used as an indicator of the degree of respiratory function impairment. 
Improving these functions during rehabilitation can improve voice and speech quality, but 
also prevent the development of complications as a result of poor pulmonary ventilation. The 
values of MPT in certain phases of treatment and rehabilitation of PD can be used as a prog‐
nostic indicator of the disease progression rate. The damage to the handwriting of various 
degrees was present in 84.38% of patients with PD. Over two‐thirds of patients with PD had 
the problem of excessive salivation of different degrees. More than a half of patients with PD 
had different degrees of swallowing difficulties.

All patients with PD in the measured UPDRS variables had different degrees of damages to 
some of the functions. Functional testing of phonation, speaking, handwriting, salivation, and 
swallowing can be used as diagnostic and prognostic sign of severity of the disease in patients 
with PD.

Acknowledgements

I am grateful for their help to my colleagues Dijana Ðurić, Vojo Buzadžija, and my daughter 
Nina Savić, for the support and assistance for creating this chapter.

Author details

Goran Savić

Address all correspondence to: sakogo@blic.net

Institute for Physical and Rehabilitation Medicine, “Dr Miroslav Zotović” Banja Luka, 
Republic of Srpska, Bosnia and Herzegovina

Advances in Speech-language Pathology178

References

[1] De Lau LM, Breteler MM. Epidemiology of Parkinson’s disease. Lancet Neurology. 
2006;5(6):525‐535. DOI: http://dx.doi.org/10.1016/S1474‐4422(06)70471‐9

[2] Fox CM, Ramig LO, Ciucci MR, Sapir S, McFarland DH, Farley BG. The science and 
practice of LSVT/LOUD: Neural plasticity‐principled approach to treating individu‐
als with Parkinson disease and other neurological disorders. Seminar Speech and 
Language. 2006;27(4):283‐299. Available from: http://dx.doi.org/10.3109/17549507.2014.
917438 Published online: 11 Jul 2014

[3] Muller J, Wenning GK, Verny M, McKee A, Chaudhuri KR, Jellinger K, Poewe W, Litvan 
I. Progression of dysarthria and dysphagia in postmortem‐confirmed Parkinsonian dis‐
orders. Archive of Neurology. 2001;58(2):259‐264. DOI:10.1001/archneur.58.2.259

[4] Duffy JR. Motor Speech Disorders: Substrates, Differential Diagnosis, and Management. 
Philadelphia, PA: Mosby, Elsevier; 2005. ISBN: 9780323087605

[5] Parkinson J. An essay on the shaking palsy. 1817. Journal of Neuropsychiatry & Clinical 
Neurosciences. 2002;14(2):223‐236; discussion 222. DOI: 10.1176/jnp.14.2.223

[6] Goedert M, Spillantini MG, Del Tredici K, Braak H. 100 years of Lewy pathology. Nature 
Review Neurology. 2013;9(1):13‐24. DOI:10.1038/nrneurol.2012.242

[7] Björklund A, Dunnett SB. Dopamine neuron systems in the brain: An update. Trends in 
Neuroscience. 2007;30(5):194‐202. DOI: http://dx.doi.org/10.1016/j.tins.2007.03.006

[8] Mučibabić M, Canters GW, Aartsma TJ. Parkinsonova bolest–tegoba poznih godina. 
Vojnosanitetskipregled. 2016;73(4):303‐305. DOI: 10.2298/VSP1604303M

[9] Brooks DJ. The early diagnosis of Parkinson’s disease. Annals in Neurology. 1998;44(3Suppl 
1):S10‐S18. DOI: 10.1002/ana.410440704

[10] Cookson MR. Alpha‐synuclein and neuronal cell death. Molecular Neurodegeneration. 
2009;4:9. DOI: 10.1186/1750‐1326‐4‐9

[11] Jankovic J. Parkinson’s disease: Clinical features and diagnosis. Journal of Neurology, 
Neurosurgery, and Psychiatry. 2008;79(4):368‐376. DOI:10.1136/jnnp.2007.131045

[12] Ebersbach G, Baas H, Csoti I, Müngersdorf M, Deuschl G. Scales in Parkinson’s disease. 
Journal of Neurology. 2006;253(Suppl 4):IV32‐IV35. DOI: 10.1007/s00415‐006‐4008‐0

[13] Fahn S, Marsden CD, Calne DB, Goldstein M, editors. Recent Developments in 
Parkinson’s Disease, Vol. 2. Florham Park, NJ: Macmillan Health Care Information; 1987. 
pp 153‐163, 293‐304. Available from: http://www.parkinsons.va.gov/PARKINSONS/
resources/UPDRS.asp [Accessed: January 7, 2017]

[14] Martel SV. Impact de la prise en charge thérapeutique sur les propriété sacous‐
tiques des voyelles dans la maladie de Parkinson. Doctorat en médecine expérimen‐
tale Philosophiæ doctor [Ph. D.]. Laval University, Québec, Canada; 2014. Available 

Speech Impairment, Phonation, Writing, Salivation, and Swallowing in Patients with Parkinson’s Disease
http://dx.doi.org/10.5772/intechopen.69711

179



from the group 0 (Normal swallowing) had an average of MPT 13.00 s (±6.88). Group 1 
(rare choking) had an average MPT of 12.71 s (±5.88). Group 2 (occasional choking) had 
an average MPT of 8.51 s (±3.72). Group 3 (requires soft food) had an average MPT of 2.41 
s (±1.64). Weaker MPT results were associated with a higher degree of damages to swal‐
lowing function.

The higher the degree of swallowing function deterioration, the lower the MPT value. All 
patients with PD, measured in different UPDRS subsets, had some of the functions damaged.

3. Conclusion

The largest part of the sample with PD had speech impairments. The MPT in patients with PD 
was significantly shorter compared with the healthy people. This had an impact on the quality 
of the voice and speech characteristics of patients with PD.

MPT value can be used as an indicator of the degree of respiratory function impairment. 
Improving these functions during rehabilitation can improve voice and speech quality, but 
also prevent the development of complications as a result of poor pulmonary ventilation. The 
values of MPT in certain phases of treatment and rehabilitation of PD can be used as a prog‐
nostic indicator of the disease progression rate. The damage to the handwriting of various 
degrees was present in 84.38% of patients with PD. Over two‐thirds of patients with PD had 
the problem of excessive salivation of different degrees. More than a half of patients with PD 
had different degrees of swallowing difficulties.

All patients with PD in the measured UPDRS variables had different degrees of damages to 
some of the functions. Functional testing of phonation, speaking, handwriting, salivation, and 
swallowing can be used as diagnostic and prognostic sign of severity of the disease in patients 
with PD.

Acknowledgements

I am grateful for their help to my colleagues Dijana Ðurić, Vojo Buzadžija, and my daughter 
Nina Savić, for the support and assistance for creating this chapter.

Author details

Goran Savić

Address all correspondence to: sakogo@blic.net

Institute for Physical and Rehabilitation Medicine, “Dr Miroslav Zotović” Banja Luka, 
Republic of Srpska, Bosnia and Herzegovina

Advances in Speech-language Pathology178

References

[1] De Lau LM, Breteler MM. Epidemiology of Parkinson’s disease. Lancet Neurology. 
2006;5(6):525‐535. DOI: http://dx.doi.org/10.1016/S1474‐4422(06)70471‐9

[2] Fox CM, Ramig LO, Ciucci MR, Sapir S, McFarland DH, Farley BG. The science and 
practice of LSVT/LOUD: Neural plasticity‐principled approach to treating individu‐
als with Parkinson disease and other neurological disorders. Seminar Speech and 
Language. 2006;27(4):283‐299. Available from: http://dx.doi.org/10.3109/17549507.2014.
917438 Published online: 11 Jul 2014

[3] Muller J, Wenning GK, Verny M, McKee A, Chaudhuri KR, Jellinger K, Poewe W, Litvan 
I. Progression of dysarthria and dysphagia in postmortem‐confirmed Parkinsonian dis‐
orders. Archive of Neurology. 2001;58(2):259‐264. DOI:10.1001/archneur.58.2.259

[4] Duffy JR. Motor Speech Disorders: Substrates, Differential Diagnosis, and Management. 
Philadelphia, PA: Mosby, Elsevier; 2005. ISBN: 9780323087605

[5] Parkinson J. An essay on the shaking palsy. 1817. Journal of Neuropsychiatry & Clinical 
Neurosciences. 2002;14(2):223‐236; discussion 222. DOI: 10.1176/jnp.14.2.223

[6] Goedert M, Spillantini MG, Del Tredici K, Braak H. 100 years of Lewy pathology. Nature 
Review Neurology. 2013;9(1):13‐24. DOI:10.1038/nrneurol.2012.242

[7] Björklund A, Dunnett SB. Dopamine neuron systems in the brain: An update. Trends in 
Neuroscience. 2007;30(5):194‐202. DOI: http://dx.doi.org/10.1016/j.tins.2007.03.006

[8] Mučibabić M, Canters GW, Aartsma TJ. Parkinsonova bolest–tegoba poznih godina. 
Vojnosanitetskipregled. 2016;73(4):303‐305. DOI: 10.2298/VSP1604303M

[9] Brooks DJ. The early diagnosis of Parkinson’s disease. Annals in Neurology. 1998;44(3Suppl 
1):S10‐S18. DOI: 10.1002/ana.410440704

[10] Cookson MR. Alpha‐synuclein and neuronal cell death. Molecular Neurodegeneration. 
2009;4:9. DOI: 10.1186/1750‐1326‐4‐9

[11] Jankovic J. Parkinson’s disease: Clinical features and diagnosis. Journal of Neurology, 
Neurosurgery, and Psychiatry. 2008;79(4):368‐376. DOI:10.1136/jnnp.2007.131045

[12] Ebersbach G, Baas H, Csoti I, Müngersdorf M, Deuschl G. Scales in Parkinson’s disease. 
Journal of Neurology. 2006;253(Suppl 4):IV32‐IV35. DOI: 10.1007/s00415‐006‐4008‐0

[13] Fahn S, Marsden CD, Calne DB, Goldstein M, editors. Recent Developments in 
Parkinson’s Disease, Vol. 2. Florham Park, NJ: Macmillan Health Care Information; 1987. 
pp 153‐163, 293‐304. Available from: http://www.parkinsons.va.gov/PARKINSONS/
resources/UPDRS.asp [Accessed: January 7, 2017]

[14] Martel SV. Impact de la prise en charge thérapeutique sur les propriété sacous‐
tiques des voyelles dans la maladie de Parkinson. Doctorat en médecine expérimen‐
tale Philosophiæ doctor [Ph. D.]. Laval University, Québec, Canada; 2014. Available 

Speech Impairment, Phonation, Writing, Salivation, and Swallowing in Patients with Parkinson’s Disease
http://dx.doi.org/10.5772/intechopen.69711

179



from: https://www.researchgate.net/profile/Vincent_Martel_Sauvageau/publications 
[Accessed: November 15, 2016]

[15] Maslan J, Leng X, Rees C, Blalock D, Butler GS. Maximum phonation time in healthy 
older adults. Journal of Voice. 2011, Nov;25(6):709‐713. Published online 2011 Mar 25. 
DOI:10.1016/j.jvoice.2010.10.002

[16] http://www.foni.mef.hr/Prirucnik/Fonijatrija.htm [Internet] [Accessed: November 17, 
2016]

[17] Savić G, Ðurić D, Buzadžija V, Savić N. Stepen govornog oštećenja kod pacijenata sa 
Parkinsonovom bolešću, Zbornik radova 6. Kongresa fizijatara Bosne I Hercegovine sa 
medunarodnim učešćem, Banja Luka, 6‐9. October 2016. pp. 121‐122

[18] González‐Fernández J, Prieto‐Tedejo R, Velasco‐Palacios L, Jorge‐Roldán S, Cubo‐
Delgado E. Trastornosdigestivos en la enfermedad de Parkinson: disfagia y sialorrea. 
Revista de Neurología. 2010;50(2):51‐54. Available from: http://www.neurologia.com/
pdf/Web/50S02/bdS020S51.pdf [Accessed: November 15, 2016]

[19] Srivanitchapoom P, Pandey S, Hallett M. Drooling in Parkinson’s disease: A review. 
Parkinsonism & Related Disorders. 2014;20(11):1109‐1118. DOI: http://dx.doi.org/10.1016/j.
parkreldis.2014.08.013

[20] Bateson MC, Gibberd FB, Wilson RS. Salivary symptoms in Parkinson s disease. Archives 
of Neurology. 1973;29(4):274‐275. DOI: 10.1001/archneur.1973.00490280086013

[21] Verma A, Steele J. Botulinum toxin improves sialorrhea and quality of living in bulbar 
amyotrophic lateral sclerosis. Muscle Nerve. 2006;34(2):235‐237. DOI: 10.1002/mus.20545

[22] Lim M, Mace A, Nouraei SA, Sandhu G. Botulinum toxin in the management of sialor‐
rhoea: A systematic review. Clinical Otolaryngology. 2006;31(4):267‐272. DOI: 10.1111/ 
j.1749‐4486.2006.01263.x

[23] Hyson C, Johnson A, Jog M. Sublingual atropine for sialorrhea secondary to Parkinsonism: 
A pilot study. Movement Disorders. 2002;17(6):1318‐1320. DOI: 10.1002/mds.10276

[24] Kusbeci O, Koken T, Demirbas H, Koca B. Sialorrhea and salivary composition in patients 
with Parkinson’s disease. Poster Presentation/Parkinsonism and Related Disorders. 
2009;1552:529‐5199. [Internet]. Available from: https://www.deepdyve.com/lp/elsevier/
p1‐014‐sialorrhea‐and‐salivary‐composition‐in‐patients‐with‐parkinson‐S5joPtVZSQ 
[Accessed: 8 January 2017]

[25] Suttrup I, Warnecke T. Dysphagia in Parkinson’s disease. Dysphagia. 2016 Feb;31(1):24‐
32. DOI: 10.1007/s00455‐015‐9671‐9. Epub 2015 Nov 21

[26] Yorkston KM, Spencer KA, Duffy JR. Behavioral management of respiratory/phonatory 
dysfunction from dysarthria: A systematic review of the evidence. Journal of Medical 
Speech‐Language Pathology. 2003 Jun;11(2):13‐38.

Advances in Speech-language Pathology180

[27] Bauer V, Alerić, Z, Jančić E, Miholović V. Voice quality in Parkinson’s disease in the 
Croatian language speakers. Collegium Antropologicum. 2011;35(Suppl 2):209‐212. 
Available from: http://www.medscape.com/medline/abstract/22220437 [Accessed: 15 
November 2016]

[28] Hedever M, Farago E, Huskić S. Voice problems in professional voice users. Acta Medica 
Saliniana. 2007;36(1):1‐9. [Internet]. Available from: http://www.taracentar.hr/wp‐con‐
tent/uploads/2015/06/PROBLEMI‐GLAS‐U‐VOKALNIH‐PROFESIONALACA.pdf 
[Accessed: 9 January 2017]

[29] Buzadžija V, Savić G. The success of the rehabilitation of patients with Parkinson’s dis‐
ease in relation the maximum phonation time. 17th Congress of Physiatrists Serbia with 
International Participation; May 18‐21, 2017; Kopaonik.  Balneoclimatologia,  Vol. 41 br. 
2, p 234‐35

[30] Narabayashi H, Nakamura R. Clinical neurophysiology of freezing in Parkinsonism. In: 
Delwaide PJ, Agnoli A, editors. Clinical Neurophysiology in Parkinsonism. Amsterdam, 
Netherlands: Elsevier; 1985. pp. 49‐57

[31] Ringendahl H, Sierla T. Freezing phenomenon in Parkinson’s disease. Fortschritte Der 
Neurologie‐Psychiatrie. 1997;65:435‐445. DOI: 10.1055/s‐2007‐996349

[32] Giladi N, McMahon D, Przedborski S, Flaster E, Guillory S, Kostic V et al. Motor blocks 
in Parkinson’s disease. Neurology. 1992;42:333‐339. DOI: 10.1212/WNL.42.2.333

[33] Lamberti P, Armenise S, Castaldo V, de Mari M, Iliceto G, Tronci P et al. Freezing gait 
in Parkinson’s disease. European Neurology. 1997;38:297‐301. DOI: 10.1159/000113398

[34] Popovitsh MB, Kostitsh V, Dhzoljitsh E, Ercegovac M. A rapid method of detecting 
motor blocks in patients with Parkinson’s disease during volitional hand movements. 
Srpski arhiv za celokupno lekarstvo, BIBLID 0370‐8179. 2002;130:11‐12, 376‐381. DOI: 
10.2298/SARH0212376P

[35] Hockstein NG, Samadi DS, Gendron K, Steven D, Handler SD. Sialorrhea: A manage‐
ment challenge. American Family Physician. 2004 Jun 1;69(11):2628‐2635. [Internet]. 
Available from: http://www.aafp.org/afp/2004/0601/p2628.html [Accessed: November 
22, 2016]

[36] Langmore SE, Skarupski KA, Park PS, Fries BE. Predictors of aspiration pneumonia in 
nursing home residents. Dysphagia. 2002;17(4):298‐307. DOI: 10.1007/s00455‐002‐0072‐5

[37] Langmore SE, Terpenning MS, Schork A, Chen Y, Murray JT, Lopatin D et al. Predictors 
of aspiration pneumonia: How important is dysphagia? Dysphagia. 1998;13(2):69‐81. 
DOI: 10.1007/PL00009559

[38] Doggett DL, Turkelson CM, Coates V. Recent developments in diagnosis and interven‐
tion for aspiration and dysphagia in stroke and other neuromuscular disorders. Current 
Atherosclerosis Reports. 2002;4(4):311‐318. DOI: 10.1007/s11883‐002‐0010‐x

Speech Impairment, Phonation, Writing, Salivation, and Swallowing in Patients with Parkinson’s Disease
http://dx.doi.org/10.5772/intechopen.69711

181



from: https://www.researchgate.net/profile/Vincent_Martel_Sauvageau/publications 
[Accessed: November 15, 2016]

[15] Maslan J, Leng X, Rees C, Blalock D, Butler GS. Maximum phonation time in healthy 
older adults. Journal of Voice. 2011, Nov;25(6):709‐713. Published online 2011 Mar 25. 
DOI:10.1016/j.jvoice.2010.10.002

[16] http://www.foni.mef.hr/Prirucnik/Fonijatrija.htm [Internet] [Accessed: November 17, 
2016]

[17] Savić G, Ðurić D, Buzadžija V, Savić N. Stepen govornog oštećenja kod pacijenata sa 
Parkinsonovom bolešću, Zbornik radova 6. Kongresa fizijatara Bosne I Hercegovine sa 
medunarodnim učešćem, Banja Luka, 6‐9. October 2016. pp. 121‐122

[18] González‐Fernández J, Prieto‐Tedejo R, Velasco‐Palacios L, Jorge‐Roldán S, Cubo‐
Delgado E. Trastornosdigestivos en la enfermedad de Parkinson: disfagia y sialorrea. 
Revista de Neurología. 2010;50(2):51‐54. Available from: http://www.neurologia.com/
pdf/Web/50S02/bdS020S51.pdf [Accessed: November 15, 2016]

[19] Srivanitchapoom P, Pandey S, Hallett M. Drooling in Parkinson’s disease: A review. 
Parkinsonism & Related Disorders. 2014;20(11):1109‐1118. DOI: http://dx.doi.org/10.1016/j.
parkreldis.2014.08.013

[20] Bateson MC, Gibberd FB, Wilson RS. Salivary symptoms in Parkinson s disease. Archives 
of Neurology. 1973;29(4):274‐275. DOI: 10.1001/archneur.1973.00490280086013

[21] Verma A, Steele J. Botulinum toxin improves sialorrhea and quality of living in bulbar 
amyotrophic lateral sclerosis. Muscle Nerve. 2006;34(2):235‐237. DOI: 10.1002/mus.20545

[22] Lim M, Mace A, Nouraei SA, Sandhu G. Botulinum toxin in the management of sialor‐
rhoea: A systematic review. Clinical Otolaryngology. 2006;31(4):267‐272. DOI: 10.1111/ 
j.1749‐4486.2006.01263.x

[23] Hyson C, Johnson A, Jog M. Sublingual atropine for sialorrhea secondary to Parkinsonism: 
A pilot study. Movement Disorders. 2002;17(6):1318‐1320. DOI: 10.1002/mds.10276

[24] Kusbeci O, Koken T, Demirbas H, Koca B. Sialorrhea and salivary composition in patients 
with Parkinson’s disease. Poster Presentation/Parkinsonism and Related Disorders. 
2009;1552:529‐5199. [Internet]. Available from: https://www.deepdyve.com/lp/elsevier/
p1‐014‐sialorrhea‐and‐salivary‐composition‐in‐patients‐with‐parkinson‐S5joPtVZSQ 
[Accessed: 8 January 2017]

[25] Suttrup I, Warnecke T. Dysphagia in Parkinson’s disease. Dysphagia. 2016 Feb;31(1):24‐
32. DOI: 10.1007/s00455‐015‐9671‐9. Epub 2015 Nov 21

[26] Yorkston KM, Spencer KA, Duffy JR. Behavioral management of respiratory/phonatory 
dysfunction from dysarthria: A systematic review of the evidence. Journal of Medical 
Speech‐Language Pathology. 2003 Jun;11(2):13‐38.

Advances in Speech-language Pathology180

[27] Bauer V, Alerić, Z, Jančić E, Miholović V. Voice quality in Parkinson’s disease in the 
Croatian language speakers. Collegium Antropologicum. 2011;35(Suppl 2):209‐212. 
Available from: http://www.medscape.com/medline/abstract/22220437 [Accessed: 15 
November 2016]

[28] Hedever M, Farago E, Huskić S. Voice problems in professional voice users. Acta Medica 
Saliniana. 2007;36(1):1‐9. [Internet]. Available from: http://www.taracentar.hr/wp‐con‐
tent/uploads/2015/06/PROBLEMI‐GLAS‐U‐VOKALNIH‐PROFESIONALACA.pdf 
[Accessed: 9 January 2017]

[29] Buzadžija V, Savić G. The success of the rehabilitation of patients with Parkinson’s dis‐
ease in relation the maximum phonation time. 17th Congress of Physiatrists Serbia with 
International Participation; May 18‐21, 2017; Kopaonik.  Balneoclimatologia,  Vol. 41 br. 
2, p 234‐35

[30] Narabayashi H, Nakamura R. Clinical neurophysiology of freezing in Parkinsonism. In: 
Delwaide PJ, Agnoli A, editors. Clinical Neurophysiology in Parkinsonism. Amsterdam, 
Netherlands: Elsevier; 1985. pp. 49‐57

[31] Ringendahl H, Sierla T. Freezing phenomenon in Parkinson’s disease. Fortschritte Der 
Neurologie‐Psychiatrie. 1997;65:435‐445. DOI: 10.1055/s‐2007‐996349

[32] Giladi N, McMahon D, Przedborski S, Flaster E, Guillory S, Kostic V et al. Motor blocks 
in Parkinson’s disease. Neurology. 1992;42:333‐339. DOI: 10.1212/WNL.42.2.333

[33] Lamberti P, Armenise S, Castaldo V, de Mari M, Iliceto G, Tronci P et al. Freezing gait 
in Parkinson’s disease. European Neurology. 1997;38:297‐301. DOI: 10.1159/000113398

[34] Popovitsh MB, Kostitsh V, Dhzoljitsh E, Ercegovac M. A rapid method of detecting 
motor blocks in patients with Parkinson’s disease during volitional hand movements. 
Srpski arhiv za celokupno lekarstvo, BIBLID 0370‐8179. 2002;130:11‐12, 376‐381. DOI: 
10.2298/SARH0212376P

[35] Hockstein NG, Samadi DS, Gendron K, Steven D, Handler SD. Sialorrhea: A manage‐
ment challenge. American Family Physician. 2004 Jun 1;69(11):2628‐2635. [Internet]. 
Available from: http://www.aafp.org/afp/2004/0601/p2628.html [Accessed: November 
22, 2016]

[36] Langmore SE, Skarupski KA, Park PS, Fries BE. Predictors of aspiration pneumonia in 
nursing home residents. Dysphagia. 2002;17(4):298‐307. DOI: 10.1007/s00455‐002‐0072‐5

[37] Langmore SE, Terpenning MS, Schork A, Chen Y, Murray JT, Lopatin D et al. Predictors 
of aspiration pneumonia: How important is dysphagia? Dysphagia. 1998;13(2):69‐81. 
DOI: 10.1007/PL00009559

[38] Doggett DL, Turkelson CM, Coates V. Recent developments in diagnosis and interven‐
tion for aspiration and dysphagia in stroke and other neuromuscular disorders. Current 
Atherosclerosis Reports. 2002;4(4):311‐318. DOI: 10.1007/s11883‐002‐0010‐x

Speech Impairment, Phonation, Writing, Salivation, and Swallowing in Patients with Parkinson’s Disease
http://dx.doi.org/10.5772/intechopen.69711

181



[39] Feinberg MJ, Knebl J, Tully J, Segall L. Aspiration and the elderly. Dysphagia. 1990;5(2): 
61‐71. DOI: 10.1007/BF02412646

[40] Stina S. Preoperative SWAL‐QOL ochsväljningsfunktion hos Parkinson patienter selek‐
terade till deep brain stimulation. Umeå University; 2013. Available from: http://www.
clinsci.umu.se/digitalAssets/130/130330_arb81.pdf [Accessed: January 9, 2017]

[41] Fernandez HH, Lapane KL. Predictors of mortality among nursing home residents 
with a diagnosis of Parkinson’s disease. Medical Science Monitor. 2002;8(4):CR241‐
CR246. [Internet]. Available from: https://www.researchgate.net/publication/11416037_
Predictors_of_mortality_among_nursing_home_residents_with_a_diagnosis_of_
Parkinson_disease [Accessed: November 28, 2016]

[42] Gorell JM, Peterson EL, Rybicki BA, Johnson CC. Multiple risk factors for Parkinson’s dis‐
ease. Journal of Neurological Science. 2004;217(2):169‐174. DOI: http://dx.doi.org/10.1016/j.
jns.2003.09.014

[43] Hoehn MM, Yahr MD. Parkinsonism: Onset, progression, and mortality. Neurology. 
1967;17(5):427‐442. Available from: http://www.neurology.org/content/17/5/427.full.pdf 
[Accessed: 9 January 2017]

[44] Shill H, Stacy M. Respiratory function in Parkinson’s disease. Clinical Neuroscience. 
1998;5(2):131‐135. [Internet]. Available from: https://www.ncbi.nlm.nih.gov/labs/articles/ 
10785839/[Accessed: 10 December 2016]

[45] Singer RB. Mortality in patients with Parkinson’s disease treated with dopa. Journal of 
Insurance Medicine. 1992;24(2):126‐127. [Internet]. Available from: http://aaimedicine.org/
journal‐of‐insurance‐medicine/jim/1992/024‐02‐0126.pdf [Accessed: 10 December 2016]

[46] Turner GS, Tjaden K, Weismer G. The influence of speaking rate on vowel space and 
speech intelligibility for individuals with amyotrophic lateral sclerosis. Journal of Speech 
and Hearing Research. 1995;38:1001‐1013. DOI:10.1044/jshr.3805.1001

Advances in Speech-language Pathology182

Chapter 11

Response Behaviors in Conversational Speech among
Japanese- and English-Speaking Parents and Their
Toddlers

Yuko Yamashita

Additional information is available at the end of the chapter

http://dx.doi.org/10.5772/intechopen.69743

Abstract

The present study aimed at exploring the responses of listeners in conversational 
speech between parents and toddlers. Children’s responses toward parents and parents’ 
responses toward children were the focus of this study. Participants included five dyads 
each of typically developing two‐year‐old toddlers and their parents from Japanese‐ and 
English‐speaking families. Responses of a mother/father toward a child or a child toward 
a mother/father were classified into three categories: non‐lexical backchannels (e.g., hoo, 
nn, hai), phrasal backchannels (e.g., hontoo “really,” soo desu ka “is that right?”), and 
repetition. The results showed that the average ratio of overall backchannels and repeti‐
tions produced by parents was quite similar in both languages and was much greater 
than that produced by children in both languages. Among Japanese‐speaking parents, 
non‐lexical backchannels and repetitions were preferred to phrasal backchannels, while 
among English‐speaking parents non‐lexical backchannels were most frequently used. 
With Japanese‐speaking parents, almost half of the repetitions were exact repetitions. 
They frequently repeated what a child had said and added the sentence‐final parti‐
cle “ne” or content words. These findings are expected to be useful in understanding 
response behaviors in spoken communication between parents and their children.

Keywords: conversational speech, response behaviors, child‐directed speech, backchannels, 
repetition

1. Introduction

Interactions between parents and children largely influence the early stages of language devel‐
opment. Parents use a specific conversational style when they interact with their children.  
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There are similar characteristics and cross‐linguistic differences in interactions between parents 
and children across cultures. For example, Ferguson [1] found that phonological and syntactic 
modifications, exaggerated prosody, and a simplified lexicon were common characteristics of 
child‐directed speech across 27 language backgrounds. Fernald et al. [2] also reported that par‐
ents used higher mean‐f0, f0‐minimum, and f0‐maximum; greater f0‐variability; shorter utter‐
ances; and longer pauses across languages (French, Italian, German, Japanese, British English, 
and American English) when they interacted with their infants. Other studies showed both 
similarity and cross‐linguistic differences in interactions between parents and children. For 
example, Fernald and Morikawa [3] reported that Japanese and English mothers displayed 
some common characteristics such as linguistic simplification and frequent repetition, while 
the frequency of labeling target objects and the usage of onomatopoetic words were the dif‐
ferences seen between the communicative styles of the two languages. Choi [4] found that 
English‐speaking mothers used more nouns than verbs and focused more on objects than on 
actions, as compared to Korean‐speaking mothers, when they interacted with their children in 
book‐reading and toy‐play contexts. These studies showed that there are common characteris‐
tics and cultural differences in interactions between parents and their children. However, only 
a few studies have explored how parents respond as listeners in their interactions with their 
children during the early stages of language development. The present study explores conver‐
sational styles, including the responses of a listener, between English‐ and Japanese‐speaking 
mothers and their children. An overview will be given of: the literature of the previous research 
on response behaviors, the method, and the results. Lastly, a discussion will be presented.

2. Literature review

Listeners’ responses to a speaker are commonly known as “backchannels” [5] or “reac‐
tive tokens” [6]. Backchannel responses include both verbal (e.g., uh‐huh, hmm) and non‐
verbal (e.g., head nods, smile, gazing) forms. The present study focuses on verbal forms. 
Backchannels produced by the listener play an important role in helping conversations go 
smoothly. Many researchers have discussed the types and functions of backchannels [6–8]. 
Clancy et al. [6] suggested that there are several types of reactive tokens in verbal forms: back‐
channels, reactive expressions, collaborative finishes, repetitions, and resumptive openers. 
Maynard [8] identified six functions of backchannels: continuer, understanding, support and 
empathy, agreement, emotive, and minor additions.

Backchannel behaviors are universal across cultures, but there are cultural differences in terms 
of their frequency, type, and placement [8–11]. Listeners are expected to produce culturally 
appropriate types of responses toward speakers; otherwise, they are viewed as being inatten‐
tive, interrupting the conversation, or not showing empathy [12]. Heinz [9] explored back‐
channel responses among German and American English speakers and found that German 
speakers used fewer backchannel responses and placed them less frequently in overlapping 
positions compared to American English speakers. Clancy et al. [6] explored reactive tokens 
with English‐, Japanese‐, and Mandarin‐speakers. The results showed that Japanese and 
English speakers used overall reactive tokens more frequently than Mandarin speakers, and 
the ratio of backchannel responses to total reactive tokens by Japanese speakers was much 
higher than that of English‐ and Mandarin‐speakers.
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The Japanese term aizuchi is commonly translated as “backchannels.” According to Iwasaki 
[13], aizuchi includes non‐lexical backchannels (e.g., hoo, nn), phrasal backchannels (e.g., hontoo 
“really,” soo desu ka “is that right?”), and substantive backchannels (e.g., repetition of words or a 
clarifying question). Many studies have reported that Japanese listeners frequently use backchan‐
nels compared to speakers of other languages [8, 11, 14]. For example, Maynard [8] found that 
Japanese participants produced backchannels far more frequently than American participants 
and did not provide greater variability in the types of backchannels than American participants. 
White [14] also reported that the Japanese provided backchannels for every 14 words, while 
Americans did so for every 37 words. The reason why Japanese listeners frequently produce aizu‐
chi is that they prefer to construct and maintain interpersonal harmony in their culture [13, 15, 16].

Only a few studies explored response behaviors as a conversational skill in spoken commu‐
nication between parents and their children. Through their interaction, parents provide and 
children learn culture‐specific responses [17]. For example, Miyata and Nisisawa [18] observed 
the acquisition of backchannel behaviors (utterance‐final aizuchi and utterance‐internal aizu‐
chi) in a boy aged between 1.5 and 3.1 years and found that utterance‐internal aizuchi, which 
signifies only continuation and understanding, appeared about 6 months later than the utter‐
ance‐final aizuchi. Hess and Johnston [19] observed backchannel responses in normal children 
aged between 7.5 and 11.9 years and found that backchannel responses increased significantly 
with age. Kajikawa et al. [20] explored the conversational style of mother‐child interactions. 
They focused on the frequency of speech overlap such as the particle “ne” produced by the 
speakers and backchannels produced by the listeners and found that conversational style 
with frequent overlaps emerged in two‐word utterances.

Although response behaviors are important in spoken communication, there are relatively 
few studies that have explored them in conversations between parents and their children and 
analyzed how language/cultural backgrounds influence how to respond in conversations. 
Therefore, this study aims to compare response behaviors in interactions between Japanese 
parents and their children and English parents and their children. In this study, backchan‐
nels and repetitions were counted as response behaviors. The function of repetition is to help 
learners develop their language by realizing their mistakes and evaluating what they utter 
[21]. The research questions are as follows:

• How Japanese‐ and English‐speaking parents and children provide responses as listeners 
in conversational speech.

• Whether there are cross‐linguistic differences of response behaviors in conversational 
speech between parents and children.

3. Method

Participants were ten dyads each comprising typically developing two‐year‐old toddlers and 
their parents from Japanese‐ or English‐speaking families. There were four girls and one boy 
from Japanese‐speaking families and two girls and three boys from English‐speaking fami‐
lies. Conversational speech between parents and children was recorded and transcribed from 
each audio file in the Kyushu University children’s database constructed by the author [22]. 
Monologue speech from either the parent or child and singing were not included in this study. 
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Basic information on speech data is shown in Table 1. EF/EM and JF/JM refer to English‐ and 
Japanese‐speaking families, respectively, where F and M denote the gender (female or male) of 
the child. Speaker changes were counted according to Clancy et al. [6, p. 359] and occurred at any 
point at which another speaker took a turn; laughter turns were not included in this study. With 
regard to the types of backchannels, this study followed the categories proposed by Iwasaki [13, 
p. 666]: “non‐lexical backchannels,” which comprise vocalic sounds that have little or no mean‐
ing (e.g., hoo, nn, hai), and “phrasal backchannels,” which are phrases or words with meaning 
(e.g., hontoo “really,” soo desu ka “is that right?”). In Iwasaki’s study, there was another cat‐
egory labeled “substantive backchannels,” which included repetition, a summary statement, or a 
clarifying question. This study, however, did not include substantive backchannels; instead, the 
category of “repetition” was added. Since this study focused on parents and two‐year‐old chil‐
dren, who were in the process of learning a language, repetitions occurred frequently. If she/he 
repeated a word or a portion of a speech that another speaker produced, it was counted as a rep‐
etition. Responses of a mother/father toward a child or a child toward a mother/father were clas‐
sified into these three categories: non‐lexical backchannels, phrasal backchannels, and repetition. 
Answering questions and responses to invitations and orders were not included in this study. 
The frequency of each category was counted, and the variability of these responses was observed.

4. Results

In this study, it was observed that a parent developed a topic or shared information and the 
child responded toward that parent. It was also observed that parents and children devel‐
oped topics collaboratively and parents actively provided children with feedback. As noted 
in Iwasaki [13], if a person develops and controls a topic of conversation, other participants 
attend the conversation and provide backchannels; however, if participants develop a topic 
collaboratively, backchannels can occur from all participants. Backchannels of both a parent 
toward a child and a child toward a parent were counted in this study. Figure 1 shows the 
average frequency of overall responses (non‐lexical backchannels, phrasal backchannels, and 
repetitions) among English‐ and Japanese‐speaking parents and children. The ratio of overall 
responses to all speaker changes was counted. The average frequency of overall backchannels 
and repetitions was 24.36 and 1.75%, respectively, in English‐speaking parents and children, 

Participants Speaker change Conversation topics

EF01
EF02
EM01
EM05
EM06

361
343
332
323
345

TV characters, foods, animals
Cooking, foods
Picture book
Breakfast, picture book
Animals, friends

JF01
JF03
JM07
JF09
JF10

285
260
300
212
251

Foods, animals, lunch
Foods, cooking, books
Foods, TV characters
Toys, park, foods, color
TV characters, foods

Table 1. Basic information of speech data.

Advances in Speech-language Pathology186

and 22.71 and 4.16%, respectively, in Japanese‐speaking parents and children. With regard 
to parents’ response behaviors toward children, the results showed that more than 20% of all 
speaker changes occurred through non‐lexical backchannels, phrasal backchannels, or repeti‐
tion, regardless of language background. The results also showed that children from either 
background did not frequently use backchannels or repetitions.

Table 2 shows the frequency of each type of backchannel in Japanese‐ and English‐speak‐
ing parents. The ratio of each type of backchannel, repetitions, and repetitions to overall 
responses was counted. For Japanese‐speaking parents, non‐lexical backchannels and repeti‐
tions were preferred to phrasal backchannels, which was statistically significant (χ2 = 64.26, 
df = 2, p <  0.01). For English‐speaking parents, non‐lexical backchannels were preferred to 
phrasal backchannels and repetitions, which was also statistically significant (χ2 = 65.81, df = 2, 
p < 0.01).

Figure 2 shows the frequency of non‐lexical backchannels in English‐ and Japanese‐speak‐
ing parents and children. The ratio of non‐lexical backchannels to all speaker changes for 
each speaker was counted. For English‐speaking parents, the frequency of EM01 was the 
greatest (22.29%) and the frequency of EF01 was the lowest (3.60%). For Japanese‐speak‐
ing parents, the frequency of JF03 was the greatest (15.00%) and the frequency of JF01 was 
the lowest (3.16%). In other words, more than 20% of all speaker changes was non‐lexical 
backchannels produced by parents for EM01 dyads, and 15% of all speaker changes was 
non‐lexical backchannels produced by parents for JF03 dyads. EM01 parents frequently 
produced “oh” or “uh huh” and JF03 parents frequently produced “un (uh huh)” that 
functioned as a continuer (see more details in Excerpts 1 and 2). With regard to children, 
the frequency of non‐lexical backchannels was less than 6%, regardless of their language 
background.

Excerpt 1 is a conversation between a father and son from an English‐speaking family (EM01). 
The child’s utterances were transcribed as it sounded by the annotator. In this conversation, 
the father kept using the non‐lexical backchannel “uh huh” that functioned as a continuer in 
lines 2, 6, and 8. Excerpt 2 is a conversation between a mother and daughter from a Japanese‐
speaking family (JF03). The mother and daughter played cooking with toys. The mother 
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Participants Speaker change Conversation topics

EF01
EF02
EM01
EM05
EM06

361
343
332
323
345

TV characters, foods, animals
Cooking, foods
Picture book
Breakfast, picture book
Animals, friends

JF01
JF03
JM07
JF09
JF10

285
260
300
212
251

Foods, animals, lunch
Foods, cooking, books
Foods, TV characters
Toys, park, foods, color
TV characters, foods

Table 1. Basic information of speech data.
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and 22.71 and 4.16%, respectively, in Japanese‐speaking parents and children. With regard 
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asked the girl what she wanted to use and wash for cooking. The girl could not answer the 
questions directly, but the mother kept using the non‐lexical backchannel “un (uh huh)” that 
functioned as a continuer in lines 14, 20, 22, 24, 26, and 28.

Note: In the following excerpts, C refers to child, F to father, and M to mother.

(1) Excerpt 1 (EM01)

1 C: Dubaah yee

2 F: Uh huh

3 C: Noo Tow

4 F: Toby that’s right

5 C: Noh tooh

6 F: Uh huh

7 C: Tooh tooh tooh

8 F: Toby uh huh

Figure 2. The frequency of non‐lexical backchannels among English‐ and Japanese‐speaking parents and children.

Participants Non‐lexical backchannels Phrasal backchannels Repetitions

Japanese‐speaking parents 44.37% 11.59% 44.04%

English‐speaking parents 51.60% 30.75% 17.65%

Table 2. The average frequency of each type of backchannels (%).
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9 C: No tooh eh tooh no pooh pooohp

(2) Excerpt 2 (JF03)

10 M: jyaa tugi hora nani tsukau

 Well, what do you want to use next?

11 C: anka hoshitto aka

 I want red

12 M: un?

 Huh?

13 C: aka hoshii akahoshiide

 I want red, I want red

14 M: Un.

 Uh huh

15 C: aka hoshii

 I want red

16 M: dore araimasuka

Which one do you wash?

17 C: aka hoshi aka

I want red, I want red

18 M: aka hoshiine

You want red

19 C: aka aka

Red, red

20 M: Un.

 Uh huh

21 C: hoshii

 Want

22 M: Un.

  Uh huh

23 C: akatte
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 Red

24 M: Un.

 Uh huh

25 C: akatte

 Red

26 M: Un.

 Uh huh

27 C: iiyogiini

 iiyogini

28 M: Un.

 Uh huh

Table 3 shows the variety of non‐lexical backchannels among English‐ and Japanese‐speaking 
parents. For English‐speaking parents, the frequent vocalic forms were “yes, yeah” (35.61%), 
“oh” (34.15%), and “uh huh” (17.07%). For Japanese‐speaking parents, the frequent vocalic 
forms were “un” (56.25%), “hai” (23.96%), and “a=, a” (10.42%). The variety of non‐lexical 
backchannels of children was also observed. For English‐speaking children, the frequent 
vocalic forms were “hm” (34.78%), “yes, yeah” (26.09%), and “oh” (17.39%). English‐speaking 
children seldom produced “uh huh,” as opposed to English‐speaking parents. Conversely, 
for more than half of all the non‐lexical backchannels, Japanese‐speaking children produced 
“un” similar to Japanese‐speaking parents.

Figure 3 shows the frequency of phrasal backchannels among English‐ and Japanese‐speak‐
ing parents and children. The ratio of phrasal backchannels to all speaker changes for each 
speaker was counted. For English‐speaking parents, the frequency of EM01 was the greatest 
(18.37%), and the frequency of EF01 was the lowest (1.94%). It was the same tendency as the 
frequency of non‐lexical backchannels. In other words, EM01 produced both non‐lexical and 
phrasal backchannels frequently and EF01 did not produce either non‐lexical or phrasal back‐
channels frequently. English‐speaking children did not produce any phrasal backchannels. 

English‐speaking parents Japanese‐speaking parents

Vocalic form Frequency (%) Vocalic form Frequency (%)

yes, yeah
oh
uh huh
hm
uh

73 (35.61%)
70 (34.63%)
35 (17.07%)
16 (7.80%)
7 (3.41%)

un
hai
a, a=
uwa

54 (56.25%)
23 (23.96%)
10 (10.42%)
6 (6.25%)

Table 3. The variety of non‐lexical backchannels with English‐speaking and Japanese‐speaking parents.
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Japanese‐speaking parents rarely produced phrasal backchannels (less than 6%). Similarly, 
Japanese‐speaking children also seldom produced phrasal backchannels.

Table 4 shows the variety of phrasal backchannels used by English‐ and Japanese‐speaking 
parents. Among English‐speaking parents, the frequent phrasal backchannels were “That’s 
right, right” (34.95%), “OK” (33.98%), and “Good girl/Good boy” (17.48%). For Japanese‐
speaking parents, the frequent phrasal backchannels were “so, sone (It is so)” (38.24%), 
“sugoi (great)” (23.53%), and “soo desu ka (Is that so?)” (20.59%). As noted in Iwasaki [13], 
phrasal backchannels are often treated as reactive expressions. English‐speaking parents 
used phrasal backchannels such as “Good girl/Good boy” and “That’s good” to praise a 
child and “That’s right, right” to show agreement. Similarly, Japanese‐speaking parents also 
used phrasal backchannels, such as “so, sone” to show agreement, and “sugoi” to praise a 
child.

Excerpt 3 is a conversation between a father and child from an English‐speaking family. The 
father asked the child about a character in the picture book, and the child tried to answer 
the question. The father provided the same phrasal backchannels—“That’s right”—to show 
agreement in lines 30, 32, and 34.

Figure 3. The frequency of phrasal backchannels among English‐ and Japanese‐speaking parents and children.

English‐speaking parents Japanese‐speaking parents

Vocalic form Frequency (%) Vocalic form Frequency (%)

That’s right, right
OK
Good girl, Good boy
That’s good, That sounds 
good
Alright

36 (34.95%)
35 (33.98%)
18 (17.48%)
4 (3.88%)
4 (3.88%)

so, sone “it is so”
sugoi “great”
sodesuka “is that so?”
honto “really?”

13 (38.24%)
8 (23.53%)
7 (20.59%)
3 (8.82%)

Table 4. The variety of phrasal backchannels with English‐speaking and Japanese‐speaking parents.
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(3) Excerpt 3 (EM01)

29 C: Poo

30 F: Uh huh that’s right it’s Thomas and who else who’s that

31 C: Ah kah

32 F: An incredible that’s right

33 C: Oh wooh woo

34 F: Roller wall yes that’s right

Figure 4 shows the frequency of repetitions among English‐ and Japanese‐speaking parents 
and children. The ratio of repetitions to all speaker changes for each speaker was counted. For 
English‐speaking parents, the frequency of EM06 was the greatest (8.70%), and the frequency 
of EM05 was the lowest (4.02%). For Japanese‐speaking parents, the frequency of JF03 was the 
greatest (16.92%), and the frequency of JF09 was the lowest (4.25%). Japanese‐speaking par‐
ents frequently repeated the words their children produced in order to show understanding, 
evaluate what their children said, or correct their mistakes. It needs to be noted that children 
were sometimes asked to repeat what their mother/father had said; this was not counted as 
repetition produced by the children.

Excerpt 4 is a conversation between a mother and child from a Japanese‐speaking family. 
The mother repeated the words “throw it away” that the child uttered in order to confirm 
that this was what the child requested in lines 35 and 36. She added the question “You 
don’t need it anymore?” with the same meaning but a different way of asking to make sure 
once again in line 36. Excerpt 5 is another conversation between a mother and a child from 
Japanese‐speaking family. The mother repeated the words “throw it way,” changing a gram‐
matical tense, in order to correct what the child uttered in lines 44 and 45. After the mother 

Figure 4. Repetitions among English‐ and Japanese‐speaking parents and children.
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asked whether her child wants to come with her, the child said her name “Mi.” The mother 
repeated her name “Mi” and added the content word “iku (goes)” for better grammatical 
sense in lines 54 and 55.

(4) Excerpt 4 (JF10)

35 C: poi suru

Throw it away.

36 M: poi suru no mou iranai no sore?

Throw it away. You don’t need it anymore?

37 C: un iranai.

Yes, I don’t need it.

38 M: he

Oh.

39 C: gomi haitteru?

Is there trash?

40 M: un. Gomi haitteru aa jyaa poi shitoite hai arigatou.

Yes, there is trash. Well, throw it away. Yes, thank you.

42 C: dekita

I did it.

43 M: un. Sugoine. Dekita.

Yes, great. You did it.

(5) Excerpt 5 (JF01)

44 C: poi

Throw it away.

45 M: hai poi shita

Yes, threw it away.

46 C: un nai

Yes. Not be found.

47 M: nani ga nai?

What is not found?

48 C: kami
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asked whether her child wants to come with her, the child said her name “Mi.” The mother 
repeated her name “Mi” and added the content word “iku (goes)” for better grammatical 
sense in lines 54 and 55.

(4) Excerpt 4 (JF10)

35 C: poi suru
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36 M: poi suru no mou iranai no sore?

Throw it away. You don’t need it anymore?

37 C: un iranai.

Yes, I don’t need it.

38 M: he

Oh.

39 C: gomi haitteru?

Is there trash?

40 M: un. Gomi haitteru aa jyaa poi shitoite hai arigatou.

Yes, there is trash. Well, throw it away. Yes, thank you.

42 C: dekita

I did it.

43 M: un. Sugoine. Dekita.

Yes, great. You did it.

(5) Excerpt 5 (JF01)

44 C: poi

Throw it away.

45 M: hai poi shita

Yes, threw it away.

46 C: un nai

Yes. Not be found.

47 M: nani ga nai?

What is not found?

48 C: kami
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Paper

49 M: kami ga nai. kami aru yaro.

Paper is not found. There is paper.

50 C: ame

Candy

51 M: ame naiyo. A kore nani

Candy is not found. What is this?

52 C: un

Un

‐‐‐‐‐‐‐‐‐‐‐‐<6 lines omitted>‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

53 M: issho ni kuru?

Do you want to come with me?

54 C: Un. Mi

Yes. Mi

55 M: Mi chan iku. a mazu kore mo nainai senaikan

Mi chan goes. Well, we have to throw it away first.

56 C: Un.

Yes.

Repetitions by Japanese‐speaking parents were further explored. Their repetitions were coded 
into two categories: exact repetitions and local repetitions. Exact repetition was when parents 
repeated an entire utterance in an exact way. Local repetition was when parents added, removed, 
and substituted content words, function words, and the sentence‐final particle “ne,” which often 
occurs in Japanese, as listed in the following examples. Japanese speakers frequently use “ne” in 
conversations to build affective common ground between the speaker and the listener for coop‐
eration [23]. As Uyeno [24] noted, speakers use the sentence‐final particle “ne” to show agree‐
ment of propositional content. In this study, almost half of all repetitions were exact repetitions. 
With regard to local repetition, parents frequently repeated what a child had said and added the 
sentence‐final particle “ne” or content words. Local repetitions included the following:

• Addition of content words

• Addition of function words

• Addition of the sentence‐final particle “ne”

• Addition of content words and the sentence‐final particle “ne”

• Addition of function words and the sentence‐final particle “ne”

• Substitution of content words
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• Removal of content words

• Removal of function words

5. Discussion

This study explored the responses of listeners in conversational speech between English‐ 
and Japanese‐speaking parents and their two‐year‐old children. Responses of a mother/
father toward a child or a child toward a mother/father were classified into three catego‐
ries: non‐lexical backchannels, phrasal backchannels, and repetition. The ratio of overall 
responses to all speaker changes was counted. The results showed that both English‐ and 
Japanese‐speaking parents used all three categories, which amounted to more than 20% 
of all speaker changes. There was no difference in the frequency of overall responses 
between English‐ and Japanese‐ speaking parents. Previous studies that explored back‐
channels in adult‐adult conversation showed that Japanese listeners used backchannels 
more frequently than English speakers [8, 11, 14]. Our findings are not consistent with pre‐
vious studies in that there was no difference in the frequency of overall responses between 
English‐ and Japanese‐speaking parents. It is probably because this study explored 
response behaviors in conversations between parents and children, where parents fre‐
quently use backchannels and repetitions to encourage their children to continue talking, 
show understanding, and correct mistakes, which might be universal across languages. 
Interestingly, there was a language/culture difference in the type of response behaviors 
exhibited; non‐lexical backchannels and repetitions were preferred to phrasal backchan‐
nels among Japanese‐speaking parents, while non‐lexical backchannels were preferred to 
phrasal backchannels and repetitions among English‐speaking parents. With regard to 
children’s response behaviors, this study did not find frequent use of backchannels and 
repetitions. Language development of all children in this study was at the two‐word stage, 
when a child uses simple phrases and begins to develop complex phrases. However, they 
did not use backchannels and repetitions as frequently as the adult speakers. As Hess 
and Johnston [19] noted, backchannel response behaviors of listeners that provide col‐
laborative feedback could be among the last skills that children acquire during language 
development. At which age they begin to use these response behaviors needs to be further 
explored. The findings of the present study are expected to be useful in understanding 
response behaviors as a conversational skill in spoken communication between parents 
and their children.

6. Conclusion

This study determined that there was no difference in the frequency of overall responses 
between English‐ and Japanese‐speaking parents. This study also suggested that there was a 
language/culture difference in the type of response behaviors between English‐ and Japanese‐
speaking parents. Although this study did not reveal children’s response behaviors, this study 
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Paper
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‐‐‐‐‐‐‐‐‐‐‐‐<6 lines omitted>‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
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• Removal of content words

• Removal of function words
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when a child uses simple phrases and begins to develop complex phrases. However, they 
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laborative feedback could be among the last skills that children acquire during language 
development. At which age they begin to use these response behaviors needs to be further 
explored. The findings of the present study are expected to be useful in understanding 
response behaviors as a conversational skill in spoken communication between parents 
and their children.
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This study determined that there was no difference in the frequency of overall responses 
between English‐ and Japanese‐speaking parents. This study also suggested that there was a 
language/culture difference in the type of response behaviors between English‐ and Japanese‐
speaking parents. Although this study did not reveal children’s response behaviors, this study 
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found that there were similarities and differences of parents’ response behaviors between two 
different languages. Studies with children with older age will clarify how parents’ response 
behaviors influence the acquisition of response behaviors during language development.
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Abstract

Research about speech sound disorders (SSD) in children with Down syndrome (DS) 
and children with specific language impairment (SLI) suggests similar linguistic profiles 
with weakness in phonology skills. The question is if these similarities are superficial 
or share deficits in levels and underlying skills to its speech disorders: phonological 
memory (PM), coordination motor skills, and articulatory muscular system. Our research 
involved 24 children divided into four groups: SLI, DS, and two groups of typical devel-
opment. SLI group presented a mild‐moderate speech disorder and DS group moder-
ate‐severe. Following skills were evaluated: nonverbal intelligence, PM, and oral motor 
coordination (oral‐DDK). The Iowa Oral Performance Instrument (IOPI) was used for 
the measurement of physiological variables (strength and endurance of tongue and lips). 
Percentage of consonants correct (PCC) was found. Phonological memory, motor coordi-
nation, and physiological variables are factors associated with SSD in teenagers with DS. 
However, SSD in children with SLI only are associated to phonological memory. Motor 
coordination and physiological variables are not involved in their SSD of mild and mod-
erate‐severe levels. We have objectively measured the strength and endurance of tongue 
and lips. This may have clinical implications. It is necessary to assess objectively all the 
variables affecting articulatory accuracy to design intervention programs in SSD.

Keywords: speech sound disorder, specific language impairment, Down syndrome, 
oral‐diadochokinetic, tongue strength
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Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.
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1. Introduction

Research about speech sound disorders in children with Down syndrome (DS) and children with 
specific language impairment (SLI) suggests similar linguistic profiles with weakness in phonol-
ogy skills [1, 2]. The question is if these similarities are superficial or share deficits in different 
levels and underlying skills to their speech disorders.

The widespread problem of language disorder in children with SLI, according to some 
researchers, can be explained by the deficit in speech processing skills (perceptual skills, pho-
nological memory, praxis, or motor programming), which hinders the phonological develop-
ment, vocabulary learning, morphosyntactic processing, and production of words [3, 4]. It is 
the main handicap that may be interfering with articulatory accuracy, revealing a slowing of 
the typical development which can also present different evolutionary patterns with idiosyn-
cratic itineraries. Van der Lely [5] proposed that the phonological deficit could attend with 
other grammatical alterations (morphological, syntactic), although it does not mean a causal 
relationship between them, although they can act in a reciprocal manner. Other studies sug-
gest that not all children with SLI presented a phonological deficit [6, 7].

On the other hand, various factors that affect speech and development of the language of 
people with DS have been described in the literature. In addition to cognitive deficit that is 
the main factor, hearing loss, anatomical alterations, and failures in speech processing, among 
others, have an effect on speech. However, it is difficult to determine the influence needed for 
each factor, also can vary from one person to another, but it is known that difficulties in speech 
are not highly correlated with language or cognition, which may indicate that these problems 
are rooted in other factors [8]. The speech of children with DS often presents inconsistent 
errors, both developmental and devious, which reduce the intelligibility producing negative 
effects on social and labor activities [9–13]. This issue requires several levels of analysis.

1.1. Phonological short‐term memory

The first level of study is focused toward phonological short‐term memory (PM) which plays 
a crucial role in the segmentation of speech and further construction of accurate phonological 
representations, which will have implications in speech and in development of other areas of 
language (e.g. vocabulary) in the acquisition of phonological awareness and literacy develop-
ment [14–16].

Traditionally, this cognitive function has been evaluated with pseudo-words repetition tasks 
(PWR), but it is debated whether it is really a unique and reliable measure of phonological 
memory [6], since, in addition, its execution is influenced by input processing, phonological 
awareness, and vocabulary skills and motor programs [17]. Recent research notes that high 
variability in speech errors is associated with low scores in RPW tasks [18].

Numerous studies conclude that children with SLI have low performance in these tasks in 
comparison with children of same chronological age and, in some cases, their own linguistic 
age, which is interpreted as a deficit in PM that seems to persist through time [16, 19–21]. This 
limitation may influence the quantity and / or quality of stored phonological information 
which, in turn, can affect language development [16, 22].

Advances in Speech-language Pathology200

Although difficulties may be due to linguistic skills usually reduced, poor performance can be 
found even in children with SLI that have reached levels close to normal language, suggesting 
it is a good phenotypic marker of SLI in ages ranging from 4 to 6 years [23–26]. The reason for 
this age range is because in preschool the PM seems to be more related to oral language ability. 
However, after 6 years of age, this ability can be more tied to development of literacy [27, 28].

The evidence shows that alterations in memory have their greatest effect with longer stimulus 
[29–31]. In addition, some studies have found that phonological complexity and lexical and 
sublexical phonological awareness mediate on accuracy of repetitions [17, 20, 32].

An alternative explanation for the low yields obtained in PWR tasks is that children with SLI 
have a deficit in phonological processing beyond a specific limitation in memory, at the stage 
of coding, storage, or retrieval of phonological stimuli [3, 15, 33]. Consequently, representation 
of any pseudo‐word will be low in quality, increasing difficulties with the length of stimuli.

On the other hand, research has exposed that the deficit in the PM is also one of the char-
acteristics of people with DS and therefore presented a speech widely variable [34–36]. The 
findings of some studies suggest that it is a specific deficit for verbal information, since they 
do not seem to show poor performance on tests of visuospatial short‐term memory, and is not 
caused, mainly, by hearing loss or speech production difficulties [37–40].

Effect of stimulus length has also been found in the population with DS, even when per-
formance is compared to children matched in linguistic age [34, 37]. Other works have not 
observed this effect so clearly [36, 38], but we have to think about some limitations that could 
be masking the results: in one of the studies, only stimuli of one or two syllables were com-
pared, and on the other, the control group was of preschool age, where it is common to find 
it hard to repeat pseudo‐words of four syllables. Moreover, some researchers have found that 
the lexical effects influence either the population with DS and preschoolers with typical devel-
opment, both of them benefiting from the linguistic knowledge. The difference is that people 
with DS need to lean more on the lexical knowledge, even though it does not mean that they 
benefit to a greater extent than the control group.

1.2. Coordination motor skills

Oral motor skills are another factor that could explain the articulatory accuracy difficulties, 
since there are evidences which connect neuromotor maturation  with phonological develop-
ment [41]. One way that has been suggested to evaluate it is oral‐diadochokinetic rates tasks 
(oral‐DDK) that measure the speed with which a subject is capable of producing, repeatedly 
and with precision, sequences of nonsense syllables that are alternating movements of articu-
lators’ different organs [42–44].

The majority of studies on motor coordination skills assessed through oral‐DDK tasks have 
included children with verbal dyspraxia. In this condition, it is characteristic to find a deficit 
which is reflected in low yields obtained in oral‐DDK (reduced rates, sequencing and preci-
sion errors), both compared to children with typical development [45, 46] and children with 
speech and language disorders [45]. Other works have studied children with phonological 
and articulation disorders, noting difficulties in sequencing and accuracy of sounds dur-
ing the repetition of syllabic scripts (e.g. replacement of /k/ for /t/), but not in fluency and  
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memory [6], since, in addition, its execution is influenced by input processing, phonological 
awareness, and vocabulary skills and motor programs [17]. Recent research notes that high 
variability in speech errors is associated with low scores in RPW tasks [18].

Numerous studies conclude that children with SLI have low performance in these tasks in 
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age, which is interpreted as a deficit in PM that seems to persist through time [16, 19–21]. This 
limitation may influence the quantity and / or quality of stored phonological information 
which, in turn, can affect language development [16, 22].
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pared, and on the other, the control group was of preschool age, where it is common to find 
it hard to repeat pseudo‐words of four syllables. Moreover, some researchers have found that 
the lexical effects influence either the population with DS and preschoolers with typical devel-
opment, both of them benefiting from the linguistic knowledge. The difference is that people 
with DS need to lean more on the lexical knowledge, even though it does not mean that they 
benefit to a greater extent than the control group.
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ment [41]. One way that has been suggested to evaluate it is oral‐diadochokinetic rates tasks 
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speech and language disorders [45]. Other works have studied children with phonological 
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intelligibility [41, 47, 48]. Finally, a study compared children with SLI with two control groups 
matched for chronological age and linguistic age, wherein the SLI group always showed poor 
performance, suggesting it is a marker of SLI in combination with others [49].

Most of the researches, conducted on people with DS, have found decreased rates with higher 
accuracy errors, less consistency of production, and a greater number of attempts when oral‐
DDK tasks are carried out [50–52]. McCann and Wrench [53] observed similar rates to those 
obtained in children with typical development, although productions were more inaccurate. 
This suggests that motor speech disorder is not only the difficulty in execution (dysarthria) but 
also the difficulty in planning or programming of spatial‐temporal parameters in sequences 
of movement (dyspraxia).

1.3. Articulatory muscular system

The effector organs of articulation are dependent on muscle function. Research on aspects 
such as endurance and strength of lips and tongue in children with speech disorders is scarce, 
mainly, due to doubts about reliability of measurements of performance in children and lack 
of comparative data in children with typical development.

Potter and Short [54] examined tongue strength in 150 children and teenagers (between 3 and 
16 years of age), no history of speech disorders, using Iowa Oral Pressure Instrument (IOPI). 
In their study they concluded that strength of tongue increases with age and in men is slightly 
higher than women between 14 and 16 years of age.

Some works do not find alterations in children with phonological disorder, but find them in 
children with verbal dyspraxia, concluding that oral performance variable is a differentiator 
between these two groups [55, 56]. There is no reason to think about a possible disturbance 
in this level of speech production in children with SLI, as it is suggested by the data provided 
in this research.

Differences in anatomy and physiology of the organs of people with DS (hypotonia, reduced 
range of motion, etc.) are well‐known factors that could be the basis of reduced intelligibility 
[52, 57–59]. However, there are no clear conclusions about its impact on the specific speech 
difficulties [8]. Thus, some authors point out that these differences do not explain the entire 
speech disorder [2, 60].

In our research, we have analyzed variables related to articulatory accuracy in the popula-
tion with SLI and DS: phonological processing skills, motor coordination, and physiological 
variables, using Medical IOPI device that allows obtaining objective measures of the strength 
and endurance of lips and tongue.

2. Method

2.1. Participants

The sample was 24 participants divided into four groups: (1) six children with SLI matched 
in chronological age (p = 0.29) and nonverbal intelligence with a control group of six  children 
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with typical development (Typical Development Control 2); (2), six teenagers with DS 
matched in chronological age with another control group of six subjects with typical devel-
opment (Typical Development Control 1) (p = 0.87). This decision was taken because the 
research includes the variables of physiological and motor coordination which are related to 
age‐dependent maduration factors.

SLI group presented a severity level of mild‐moderate speech disorder (percentage of con-
sonants correct, PCC = 0.80) and DS group moderate‐severe (PCC = 0.65), compared to their 
controls groups that reached the highest articulatory accuracy. Groups’ characteristics are 
described in Table 1.

It was established as common inclusion criteria that participants had Spanish as their first 
language and they used it at school. The control groups were matched in chronological age 
to two study groups and they had no history of language disorders or learning disabilities.

2.2. Instruments

To assess PM, a PWR task was used [61]. It consists of repeating two lists of 40 pseudo‐words 
with high‐frequency and low‐frequency syllables. Each list contained four groups of 10 
pseudo‐words for two, three, four, and five syllables. Each pseudo‐word was equal to another 
pseudo‐word of the other list in number of syllables, syllabic structure, accentuation pattern, 
and order in which syllables were placed with their different structures.

Oral‐DDK: they were used to assess oral motor coordination skills. They consist of issu-
ing a number of nonsense syllables involving opposing movement patterns, accurately and 
quickly. One syllable ([pa], [ta], and [ka]), two syllables ([pata], [paka], [taka]), and three syl-
lables ([pataka]) were used.

Oral performance measurement: Medical IOPI device (Iowa Oral Performance Instrument, 
model 2.3) has been used to objectively measure lingual and labial resistance (maximum pres-
sure in kilopascals, kPa, time in seconds that a pressure equal to 50% of the maximum force 
can be sustained).

Pronunciation task: Stimuli AF125 composed by a set of 125 images designed to induce a rep-
resentative sample of the Spanish phonological system and to find the percentage of correct 
consonants (PCC) was used with the Ánfora software [62–64]. It contains a comprehensive 
repertoire of syllabic types in Spanish, repeated at least four times, with words of  syllabic 

N Age (months) Age range (months) IQ nonverbal PCC

M SD Min. Max. M SD M SD S.SD1

SLI 6 72 13.06 52 86 109.17 12.64 0.80 0.13 MM

CG 2 6 68 4.85 60 73 103.67 13.79 1 0.01 –

DS 6 173 23.2 135 208 65 0 0.65 0.20 MS

CG 1 6 170.33 13.64 148 184 102.17 13.18 1 0 –

Notes: M, media; SD, standard deviation; PCC, percentage of consonants correct; S.SD, severity speech disorder; MM, 
mild‐moderate; MS, moderate‐severe. 1Shriberg y Kwiatkowski, 1982.

Table 1. Participants.
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structures common in the language. All language phonemes appear at least three times in 
each position and in the most common phonetic environments.

Raven’s progressive matrices test [65]: It is a nonverbal intelligence test applied to control this 
variable and perform the pairing of SLI group.

3. Procedures

All participants in this study have been subjected to all assessment protocol that was applied 
in three sessions of 30 minutes: in the first, PWR together with oral‐DDK were applied; in the 
second session, AF125 pronunciation task and oral performance was measured with Medical 
IOPI device. Finally, Raven’s progressive Matrices test was applied to obtain IQ.

The application of PWR task was divided into two parts because it is a fairly long task and 
requires sustained attention. Each pseudo‐word was read by the evaluator twice, slowly, clearly, 
and respecting accentuation. The instruction given to child was: I’ll say a few words that mean 
nothing. You should pay attention because you will have to repeat them as I do. The scoring method 
used was that of whole words, that is, each repeated item is evaluated as a whole and noted 
down as right or wrong production compared to the target, regardless of the number of pho-
nological errors and without penalizing accentuation and/or articulation errors. Productions 
were recorded to listen to them carefully and to record the percentage of successful responses.

The measurement of oral‐DDK consisted of two phases: First of all came the training, where 
the examiner showed a child how to do repetitions and they practiced together. After that, the 
child was able to produce oral-diadochokinetic without help, with precision and speed, until 
the evaluator indicated him to stop. The order given was: Quiero que digas unos sonidos lo 
más rápido posible. Primero lo haré yo y luego tú. El primer sonido es… (I want you to say 
sounds as soon as possible. I will do it first, then you. The first sound is…). If the Item was 
annulled after several attempts or stopped before the indication of the evaluator, is because 
the child could not make changes of articulation place. The Time‐by‐count method has been 
used to record the time each subject takes to produce 20 repetitions for each isolated syllable 
([pa], [ta], and [ka]), 15 for two syllables([pata], [paká], [taka]), and finally, 10 repetitions for 
three syllables ([pataka]). The productions were recorded to count the number of syllables 
and to write down exact time using a wave’s editor.

Oral performance measurement also had a first phase of training in which a child was acquainted 
with Medical IOPI device. Once the participants were prepared and their maximum tongue 
strengths were measured, in kPa, by placing the balloon on the top of the tongue and press-
ing it against the palate with the greatest possible strength for approximately 2 seconds. Then, 
orbicular muscle strength was measured by positioning the balloon of IOPI device on front side 
of the mouth, between teeth and lips, to exercise force. Finally, tongue endurance was assessed 
by quantifying time in seconds that each participant was able to maintain a pressure equal to 
50% of its maximum value in tongue strength, placing the balloon in the same position as in the 
first measurement. Three measures of each valued appearance were taken at periods between 
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30 and 60 seconds, and the maximum value obtained was recorded. If a decreasing trend was 
observed in the values obtained in these three measurements, the rest time had to be increased.

AF125 pronunciation test was administered in a single application. This task is to present images 
under the general order: Dime qué es esto o cómo se llama (Tell me what this is or what this is called). If 
the child did not respond, the examiner had to tell him the right word and he would ask him later. 
The evaluation continued during two more items, and then the examiner was retreated to retrieve 
the words that the child had not acted upon. If this was not possible after the third attempt, this 
word had to be ruled out of the sample. Productions were transcribed to software Ánfora. If 
the pronunciation was distorted, but it was intelligible, it was noted. If the pronunciation was 
distorted, but it was intelligible, it was noted. If the pronunciation was unintelligible, the option 
“nonparsable” appeared marked in the program. From the analysis of speaking sample, software 
Ánfora calculated the percentage of consonants correct (PCC = consonants pronounced error‐
free/total sample consonants). It means consonant pronounced error‐free and in correct position. 
Values are included between 1, perfect pronunciation, and 0.

Finally, Raven test‐scale Color was applied (series A, Ab, and B) to children from 4 to 10 years 
of age. General scaling, series A, B, C, D, and E, was applied to older participants.

4. Results

Two objectives of comparison have been raised: SLI group and CG2 (younger); SD group 
and CG1 (older). To find the differences between the study groups, the data was analyzed 
through Mann‐Whitney U contrasts for independent samples. In addition, the range test with 
Wilcoxon sign for related samples was applied to check differences in the PWR task between 
high‐frequency and low‐frequency syllables.

Homoscedasticity condition is met in most of the variables examined in the study group SLI‐
CG2 (tongue strength, p = 0.31; lips strength, p = 0.76; tongue endurance, p = 0.94; repetitions [ta],  
p = 0.08; repetitions [ka], p = 0.14; repetitions [taka], p = 0.28; repetitions [pataka], p = 0.18; PWR 
with high‐frequency syllables, p = 0.11), and also in the DS‐CG1 group (IQ, p = 0.84; tongue 
strength, p = 0.62; lips strength, p = 0.82; tongue endurance, p = 0.68; repetitions [pa], p = 0.89; 
repetitions [ta], p = 0.28; repetitions [ka], p = 0.47; repetitions [pata], p = 0.94; repetitions [paka], 
p = 0.70; repetitions [taka], p = 0.69; repetitions [pataka], p = 0.85; PWR with high‐frequency 
syllables, p = 0.45; PWR with low‐frequency syllables, p = 0.22).

In objective 1, averages obtained in oral performance variable are similar between the two 
groups, except in the force of tongue where scores are more distant (Figure 1). Results of the 
comparative analysis (Table 2) prove absence of significant differences in the measures taken. 
This indicates that participants with SLI do not present alterations in peripheral component 
of speech, at least in the three studied variables.

In oral motor coordination variable, SLI children tend to spend more time in oral‐DDK, both 
repeat isolated syllables as in two and three syllables (Table 2 and Figure 2). Results also reflect 
a progressive times increase as repetitions require more number of opposing movements of 
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SLI CG 2 U Z p r

M SD M SD

Tongue 
strength 
(kPa)

22.17 10.82 36.00 12.60 6 −1.92 0.65 –

Lip 
strength 
(kPa)

19.33 4.27 17.83 2.93 11 −1.13 0.30 –

Tongue 
endurance 
(seg)

23.60 6.80 21.67 7.84 12.5 −0.45 0.66 –

Oral‐DDK 
(seg)

[pa] 4.92 0.57 4.46 0.57 8 −1.60 0.10 –

[ta] 4.95 0.50 4.73 0.87 15 −0.48 0.63 –

[ka] 5.59 1.39 5.11 0.89 11 −0.73 0.53 –

[pata] 8.98 2.22 7.76 1.88 12 −0.96 0.33 –

[paka] 10.60 2.01 8.76 2.19 10 −1.28 0.24 –

[taka] 11.84 3.60 8.72 2.59 5 −1.49 0.13 –

[pataka] 11.26 2.85 9.75 2.84 10 −2.90 0.76 –

PWR (%)

Figure 1. Mean scores in physiological variables (SLI group vs control).
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lips and tongue in both groups. Statistical analysis (Table 2) shows that differences are not 
significant; therefore, pronunciation errors cannot be explained by an affectation of general 
motor coordination.

Finally, you can see in Figure 3 that the averages obtained by the SLI group in RPW task are 
lower than that of the control group. The contrast of hypotheses (Table 2) shows significant 
differences (p = 0.02) with a large effect size (r = 0.83) in both lists: They obtained lower percent-
ages in low‐frequency syllables. This significant difference is more pronounced in SLI group  
(p = 0.02; r = 0.63). The data suggest that deficits in PM justify an important part of pronuncia-
tion errors.

During the Objective 2, the SD group reached an average score in oral performances lower 
than the control scores of the control group (Figure 4). Mann‐Whitney U (Table 3) confirms 
that the differences are statistically significant in tongue (p = 0.00) and lips (p = 0.04) strenght.

Average times obtained by the SD group were greater than the CG1 in oral‐DDK tasks 
(Figure 5); statistical analysis (Table 3) shows significant differences in all repetitions with 

SLI CG 2 U Z p r

M SD M SD

High‐
frequency 
syllables

60.98 11.71 96.59 2.78 0 −2.90 0.02* 0.83

Low‐
frequency 
syllables

46.25 16.18 88.75 5.42 0 −2.89 0.02* 0.83

Notes: Oral‐DDK, oral‐diadochokinetic tasks; PWR pseudowords repetition. * p < 0.05.

Table 2. Values and statisticians to Objective 1 (Differences between SLI group and control group).

Figure 2. Mean scores in oral‐diadochokinetic tasks (SLI group vs control).
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[pataka] 11.26 2.85 9.75 2.84 10 −2.90 0.76 –

PWR (%)

Figure 1. Mean scores in physiological variables (SLI group vs control).
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lips and tongue in both groups. Statistical analysis (Table 2) shows that differences are not 
significant; therefore, pronunciation errors cannot be explained by an affectation of general 
motor coordination.

Finally, you can see in Figure 3 that the averages obtained by the SLI group in RPW task are 
lower than that of the control group. The contrast of hypotheses (Table 2) shows significant 
differences (p = 0.02) with a large effect size (r = 0.83) in both lists: They obtained lower percent-
ages in low‐frequency syllables. This significant difference is more pronounced in SLI group  
(p = 0.02; r = 0.63). The data suggest that deficits in PM justify an important part of pronuncia-
tion errors.

During the Objective 2, the SD group reached an average score in oral performances lower 
than the control scores of the control group (Figure 4). Mann‐Whitney U (Table 3) confirms 
that the differences are statistically significant in tongue (p = 0.00) and lips (p = 0.04) strenght.

Average times obtained by the SD group were greater than the CG1 in oral‐DDK tasks 
(Figure 5); statistical analysis (Table 3) shows significant differences in all repetitions with 

SLI CG 2 U Z p r

M SD M SD

High‐
frequency 
syllables

60.98 11.71 96.59 2.78 0 −2.90 0.02* 0.83

Low‐
frequency 
syllables

46.25 16.18 88.75 5.42 0 −2.89 0.02* 0.83

Notes: Oral‐DDK, oral‐diadochokinetic tasks; PWR pseudowords repetition. * p < 0.05.

Table 2. Values and statisticians to Objective 1 (Differences between SLI group and control group).

Figure 2. Mean scores in oral‐diadochokinetic tasks (SLI group vs control).
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elevated effect sizes. This suggests that motor maturation is not expected for age and can be a 
variable that is interfering in the articulatory accuracy.

Finally, success rate of the SD group in PWR does not exceed 50% compared to almost 100% 
of the CG1 group (Figure 6): Comparative analysis (Table 3) tested hypothesis of difference 
in our list of high‐frequency and low‐frequency syllables with large effect sizes. Wilcoxon test 
was applied in the same way as it was applied in the objective 1, obtaining significant differ-
ences (p = 0.04) with high effect size (r = 0.58). Success rate in PWR with high‐frequency syl-
lables was significantly higher than with the low‐frequency syllables list. Therefore, deficits 
in PM constitute another factor that interferes with correct pronunciation in the SD group.

Figure 4. Mean scores in physiological variables (Down syndrome group vs control).

Figure 3. Percentage of hits in repetition pseudo‐words task (PWR) (SLI group vs control).
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SD CG 1 U Z p r

M SD M SD

Tongue 
strength 
(kPa)

20.17 10.34 57.83 11.91 0.00 −2.88 0.00* 0.83

Lip 
strength 
(kPa)

20.17 9.60 31.67 4.27 5.50 −2.00 0.04* 0.58

Tongue 
endurance 
(seg)

13.00 8.10 23.83 6.68 5.50 −2.00 0.04* 0.58

Oral‐DDK tasks (seg)

[pa] 4.71 1.63 2.77 0.33 2.00 −2.56 0.01* 0.74

[ta] 6.00 1.44 2.84 0.39 1.00 −2.72 0.00* 0.79

[ka] 6.67 1.35 3.18 0.32 0.00 −2.72 0.00* 0.79

[pata] 13.10 10.43 4.15 0.54 1.00 −2.55 0.01* 0.74

[paka] 12.86 9.36 4.76 0.80 1.00 −2.55 0.01* 0.74

[taka] 9.78 1.46 4.59 0.75 0.00 −2.32 0.02* 0.67

[pataka] 16.47 7.08 5.28 0.95 0.00 −2.55 0.01* 0.74

PWR (%)

High‐
frequency 
syllables

49.24 16.43 99.24 1.86 0.00 −2.98 0.00* 0.86

Low‐
frequency 
syllables

40.42 13.55 96.67 3.03 0.00 −2.89 0.00* 0.84

Notes: Oral‐DDK, oral‐diadochokinetic tasks; PWR pseudowords repetition. * p < 0.05.

Table 3. Values and statisticians to Objective 2 (Differences between SD group and control group).

Figure 5. Mean scores in oral‐diadochokinetic tasks (Down syndrome group vs control).

Variables That Influence Articulation Accuracy in Children with Down Syndrome and Specific...
http://dx.doi.org/10.5772/intechopen.69933

209



elevated effect sizes. This suggests that motor maturation is not expected for age and can be a 
variable that is interfering in the articulatory accuracy.

Finally, success rate of the SD group in PWR does not exceed 50% compared to almost 100% 
of the CG1 group (Figure 6): Comparative analysis (Table 3) tested hypothesis of difference 
in our list of high‐frequency and low‐frequency syllables with large effect sizes. Wilcoxon test 
was applied in the same way as it was applied in the objective 1, obtaining significant differ-
ences (p = 0.04) with high effect size (r = 0.58). Success rate in PWR with high‐frequency syl-
lables was significantly higher than with the low‐frequency syllables list. Therefore, deficits 
in PM constitute another factor that interferes with correct pronunciation in the SD group.

Figure 4. Mean scores in physiological variables (Down syndrome group vs control).

Figure 3. Percentage of hits in repetition pseudo‐words task (PWR) (SLI group vs control).

Advances in Speech-language Pathology208

SD CG 1 U Z p r

M SD M SD

Tongue 
strength 
(kPa)

20.17 10.34 57.83 11.91 0.00 −2.88 0.00* 0.83

Lip 
strength 
(kPa)

20.17 9.60 31.67 4.27 5.50 −2.00 0.04* 0.58

Tongue 
endurance 
(seg)

13.00 8.10 23.83 6.68 5.50 −2.00 0.04* 0.58

Oral‐DDK tasks (seg)

[pa] 4.71 1.63 2.77 0.33 2.00 −2.56 0.01* 0.74

[ta] 6.00 1.44 2.84 0.39 1.00 −2.72 0.00* 0.79

[ka] 6.67 1.35 3.18 0.32 0.00 −2.72 0.00* 0.79

[pata] 13.10 10.43 4.15 0.54 1.00 −2.55 0.01* 0.74

[paka] 12.86 9.36 4.76 0.80 1.00 −2.55 0.01* 0.74

[taka] 9.78 1.46 4.59 0.75 0.00 −2.32 0.02* 0.67

[pataka] 16.47 7.08 5.28 0.95 0.00 −2.55 0.01* 0.74

PWR (%)

High‐
frequency 
syllables

49.24 16.43 99.24 1.86 0.00 −2.98 0.00* 0.86

Low‐
frequency 
syllables

40.42 13.55 96.67 3.03 0.00 −2.89 0.00* 0.84

Notes: Oral‐DDK, oral‐diadochokinetic tasks; PWR pseudowords repetition. * p < 0.05.

Table 3. Values and statisticians to Objective 2 (Differences between SD group and control group).

Figure 5. Mean scores in oral‐diadochokinetic tasks (Down syndrome group vs control).

Variables That Influence Articulation Accuracy in Children with Down Syndrome and Specific...
http://dx.doi.org/10.5772/intechopen.69933

209



5. Discussion

Results confirm the existence of phonological short‐term memory deficit with effects of use 
frequency, according to investigations conducted with SLI children [16, 19–21] and DS [34–38].  
These results indicate that PM test cannot be used as a single measure of phonological short‐
term memory, because other levels of speech processing and phonological awareness are also 
involved; therefore, it is difficult to determine direct influences on articulatory accuracy as 
well as design tasks that only evaluate phonological memory.

The groups studied are not affected alike in PM test. This raises the question of whether it is 
a matter of severity, because it seems that poor performance has repercussions on the level of 
speech disorder severity or, on the contrary, there are qualitative differences in speech pro-
cessing or even other variables that influence phonological memory, for example vocabulary 
size [66], perhaps because it influences the constant improvement of phonological categories. 
It would also be interesting to examine whether the limitation in the phonological memory 
occurs due to issues of quantity and/or quality of the information stored.

Literature found about neuromotor maturation in SLI population is sparse. We have recorded 
oral‐diadochokinetic rates similar to typical development group, although with difficulties in 
sequencing and precision of sounds, as other works of articulation or phonological disorders 
[41, 47]. Buiza et al. [49] proposed that low yields obtained in this variable is a good marker of 
SLI, but our results do not allow to support this idea because although SLI children execution 
is qualitatively different from typical development children, oral‐diadochokinetic rates are 
similar. However, measures and analyses used in our study are different, therefore compari-
sons should be made with caution. More conclusive data have been obtained in children with 
verbal dyspraxia in which motor coordination skills deficit is primary [45, 46].

Publications aimed at this level in people with Down syndrome come to similar results: 
reduced oral‐diadochokinetic rates with more attempts, less consistency of production, and 

Figure 6. Percentage of hits in repetition pseudo‐words task (RPW) (Down syndrome group vs control).
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more sequencing errors [50–52]. Data confirm that there is a difficulty in motor  programming 
and sequencing of speech which could explain low scores in articulatory precision. This 
agrees with the contribution by Wertzner et al. [41] that found an interrelation between neu-
romotor maturation and phonological development.

Finally, we have not found involvement of peripheral variable in participants with SLI, which 
confirms an aspect apparently clear among professionals, but that does not translate into clinical 
practice. Intervention programs, that have an impact on this level of production, are still applied 
[67] when there is insufficient evidence supporting its use to produce effects in speech [68].

Data concerning population with DS are consistent with previous research [52, 57–59]: there 
are significant differences in values of oral performance, but it is discussed to what extent it 
interferes in articulatory accuracy [8]. Studies with different experimental designs and other 
kind of analysis are required to determine this with certainty.

In summary, in children with SLI, deficits in phonological short‐term memory could explain 
many of the articulatory accuracy errors, since significant differences were not found in other 
analyzed variables. It would be necessary to clarify the type of specific difficulties in speech pro-
cessing to design specific psycholinguistic intervention programs for each child. That is the only 
variable that differs with respect to control group, it suggests that PWR task could be a useful lan-
guage disorders screening measure, as proposed by other authors [69]. In subjects with DS, artic-
ulatory difficulties are not explained by a specific involvement, since there have been significant 
differences in all analyzed variables. As a result, intervention programs that are designed should 
address all levels, not only linguistic but also physiological and motor coordination. However, 
in both populations it is difficult to determine how much each variable affects the pronunciation.

6. Conclusions

While in children with DS seems that the phonological memory, the motor coordination, and 
the physiological variables could be factors associated with articulatory difficulties, in children 
with SLI would be involved the first of them. We cannot ensure that variables behave the same 
way in children with severe speech disorders, since our participants ranged between mild and 
moderate levels.

These findings have implications in clinical practice. In children with SLI, nonspeech oral 
motor treatments are not justified to improve speech disorder, because it is clear that there is 
no involvement at this level, and scientific evidence does not support its use as standard treat-
ment. We suggest the need to clearly evaluate where the difficulties are in the speech process-
ing level and to design programs that affect specific deficits of each person.

On the other hand, children with DS seem to need a broader treatment, that is, treatment not 
only for speech deficits but also for oral motor and coordination skills. But, before interven-
ing in this last aspect, clinicians must determine if physiological deficiencies are sufficient to 
interfere with speech and find scientific support for programs that work in this level, so it is 
recommended to follow principles of practice based on evidence.
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Intervention programs cannot be designed depending on the severity of the articulatory dis-
order because the same symptoms may be due to alterations in different levels of processing. 
It is necessary to further research in these two population groups to define processes, mecha-
nisms, and skills underlying speech disorders.
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Abstract

Several methods have been proposed for the perceptual evaluation of voice quality, but 
the GRBAS and Consensus Auditory-Perceptual Evaluation of Voice (CAPE-V) scales are 
the most widely used and recommended as part of standardised voice evaluation proto-
cols. In this study, cross-cultural adaptation and translation of the GRBAS (the first trans-
lation from the original Japanese version) and CAPE-V scales to European Portuguese 
were carried out following international guidelines. Results from a study of the intra- and 
inter-rater reliability of the perceptual evaluation of voices with the GRBAS and CAPE-V 
scales, before and after a training programme, designed according to the most recent 
American Speech-Language-Hearing Association and Japan Society of Logopedics and 
Phoniatrics guidelines, are also reported.

Keywords: voice, voice disorders, perceptual voice evaluation, GRBAS, CAPE-V, 
American Speech-Language-Hearing Association, simulation training

1. Introduction

Phonation results from the interaction of the vocal folds with the airflow and the air column 
above them [1, 2]. When air particles pass through the glottis and their speed increases, this 
reduces the pressure between the vocal folds triggering a suction effect that brings the vocal 
folds closer to each other, followed by an elastic recoil that promotes a new glottic adduc-
tion, thus enabling the production of voice. The sound that results from the vibration of the 
vocal folds, which is modified by the resonance cavities, is called voice. This audible sound 

© 2017 The Author(s). Licensee InTech. This chapter is distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use,
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Abstract

Several methods have been proposed for the perceptual evaluation of voice quality, but 
the GRBAS and Consensus Auditory-Perceptual Evaluation of Voice (CAPE-V) scales are 
the most widely used and recommended as part of standardised voice evaluation proto-
cols. In this study, cross-cultural adaptation and translation of the GRBAS (the first trans-
lation from the original Japanese version) and CAPE-V scales to European Portuguese 
were carried out following international guidelines. Results from a study of the intra- and 
inter-rater reliability of the perceptual evaluation of voices with the GRBAS and CAPE-V 
scales, before and after a training programme, designed according to the most recent 
American Speech-Language-Hearing Association and Japan Society of Logopedics and 
Phoniatrics guidelines, are also reported.

Keywords: voice, voice disorders, perceptual voice evaluation, GRBAS, CAPE-V, 
American Speech-Language-Hearing Association, simulation training

1. Introduction

Phonation results from the interaction of the vocal folds with the airflow and the air column 
above them [1, 2]. When air particles pass through the glottis and their speed increases, this 
reduces the pressure between the vocal folds triggering a suction effect that brings the vocal 
folds closer to each other, followed by an elastic recoil that promotes a new glottic adduc-
tion, thus enabling the production of voice. The sound that results from the vibration of the 
vocal folds, which is modified by the resonance cavities, is called voice. This audible sound 
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is the product of a complex relation between the pressure and velocity of expiratory airflow, 
intensity, the different patterns of abduction and adduction of the vocal folds, the vocal tract 
configuration and resulting resonances [3].

Voice disorders can have a significant negative impact on a person’s life, because the voice is 
an important tool for communication [4]. There is a voice perturbation whenever the vocal 
quality, intensity, fundamental frequency (f0) or vocal flexibility are altered for the age, sex and 
culture of the speaker ([5], p. 5). Any difficulty or alteration in the vocal emission that prevents 
the natural production of the voice is called dysphonia. Dysphonia manifests itself through the 
following changes: Perturbations in vocal quality, emission effort, vocal fatigue, loss of vocal 
power, uncontrolled variations of fundamental frequency, lack of intensity and projection, 
loss of vocal efficiency, low vocal resistance and unpleasant sensations during vocal emission. 
These result in the alteration of one or several acoustic characteristics of the voice.

1.1. Vocal evaluation

Vocal evaluation is considered the first stage of intervention and rehabilitation. Voice assess-
ment has the following main objectives [3]: To know the vocal behaviour of the person, identify 
the causes of the vocal problem, describe the vocal characteristics of the individual, identify 
vocal habits, to characterise the relation between body and personality. Perceptual evaluation 
of voice is routinely used in clinical practice but still poses some inter- and intra-subject prob-
lems because it is subjective and often not correlated with the severity of the pathology [6].

According to Chan and Yiu [7], the perceptual evaluation is a subjective process, in which 
the intra- and inter-rater reliability can vary. Pontes et al. [8] also point out that the percep-
tual evaluation of vocal quality assumes a subjective character, which varies according to the 
evaluator, with its internal standards on voice quality, with their perception skills, discrimi-
nation and experience with regard to the evaluation of voice. Nevertheless, auditory percep-
tion-based assessments can be performed rapidly, are non-invasive, do not require electronic 
equipment, so results are readily available [9].

Several scales have been proposed for the perceptual evaluation of voice quality [10], but 
the GRBAS ([11], pp. 181–209; [12], pp. 83–84) and Auditory-Perceptual Evaluation of Voice 
(CAPE-V) [13–15] are the most widely used [16] and recommended as part of standardised 
voice evaluation protocols [3, 17–19].

The GRBAS scale ([11], pp. 181–209; [12], pp. 83–84) defines five parameters for vocal quality 
classification: Grade (G), Rough (R), Breathy (B), Astenic (A), Strain (S). The parameter G cor-
responds to the grade of alteration of vocal quality; R is psychoacoustic vocal fold vibration 
irregularity impression, corresponding to the vocal fold vibration irregularity, fluctuation in 
the value of f0 and amplitude of the sound of the glottal source; the parameter B refers to the 
psychoacoustic impression of air passage through the glottis, thus relating to turbulence; the 
parameter A assesses the weakness or lack of energy in the voice, thus characterising a weak 
intensity of source sound glottic, or lack of harmonics; finally, the S that characterises the state 
hyperfunction of phonation. The scale is scored from 0 to 3 for each of its five parameters: 0, 
normal or absence of hoarseness; 1, slight; 2, moderate; 3, severe.
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The CAPE-V scale [13–15] uses six features to evaluate voice quality: Overall severity, rough-
ness, breathiness, strain, pitch, loudness. The parameter overall severity captures a global 
impression of voice disturbance, roughness allows clinicians to register source irregularities, 
the perception of breathiness results from air escape, and strain is related to the perception of 
vocal effort. The perceived f0 and intensity are registered as the pitch and loudness parameters, 
respectively. Comments about resonance and additional features, such as falsetto or tremor, can 
also be registered. The scale is scored from 0 to 100 on 100-mm Likert scales for each of its 
six parameters: Mildly Deviant (MI), Moderately Deviant (MO), and Severely Deviant (SE) 
qualitative attributes are distributed uniformly along the scale, and the consistent (C) and 
intermittent (I) labels can be associated with each parameter.

The first European Portuguese (EP) translation [20] of the CAPE-V included six new EP sen-
tences designed to elicit the production of every oral vowel in EP, easy onset with/s/, only 
voiced phonemes, hard glottal attack, nasal phonemes and voiceless stops ([20], p. 971). 
The proposed new sentences (thoroughly reviewed by a Speech Scientist, a Linguist and 
three experienced speech and language therapists (SLTs)) and used in its original form in 
the study reported in this book chapter were: <A Marta e o avô vivem naquele casarão rosa 
velho> [ɐ ˈmaɾtɐ i u ɐˈvo ˈvivɐ ̃j nɐˈkelɨ kɐzɐˈɾɐ ̃w ˈʁɔzɐ ˈvɛʎu]; <Sofia saiu cedo da sala> [suˈfiɐ 
sɐˈiw ˈsedu dɐ ˈsalɐ]; <a asa do avião andava avariada> [ɐ ˈazɐ du ɐviˈɐ ̃w ɐ ̃ˈdavɐ ɐvɐɾiˈadɐ]; 
<agora é hora de acabar> [ɐˈɡɔɾɐ ɛ ˈɔɾɐ dɨ ɐkɐˈbaɾ]; <a minha mãe mandou-me embora>  
[ɐ ˈmiɲɐ mɐ ̃j mɐ ̃domɨ ẽˈbɔɾɐ]; <o Tiago comeu quatro peras> [u tiˈaɡu kuˈmew kuˈatɾu 
ˈpeɾɐʃ].

1.2. Auditory-perceptual training of evaluators

The continuous training of the evaluators is recommended, in order to guarantee the reli-
ability and validity of a perceptual evaluation of voice. Both the intra- and inter-rater 
reliability may vary because perceptual voice assessment is a subjective process, but it is 
generally accepted that the inter-rater reliability is a greater concern. Kreiman et al. [21, 
22] argued that reliability variation can be attributed to the different internal standards 
acquired by evaluators.

Helou et al. [23] conducted a study with 10 experienced evaluators and 10 inexperienced 
evaluators, who rated 10 male voices and 10 female voices with CAPE-V. The results revealed 
that inexperienced evaluators rate voices more severely than the experienced evaluators. 
Inexperienced evaluators also had lower intra- and inter-rater reliability than those with expe-
rience. Experienced evaluators rated the voices similarly.

Studies by Kreiman et al. [21] and Gerratt et al. [24] used natural voice samples and/or voice 
samples synthesised as anchors, and showed that inter- and intra-rater reliability in the per-
ceptual assessment of voice improved with training.

Anchors are considered references that listeners (evaluators) can use to compare with the sig-
nals they are invited to judge [7]. In the study by Eadie and Smith [25], 20 inexperienced and 
20 experienced evaluators rated 20 samples of normal voices. The results of this study showed 
that the anchors reduce inter-rater variability.
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Silva et al. [26] analysed the impact of auditory-perceptual training on the evaluation of voice 
performed by speech and language therapy students. Seventeen students analysed samples 
of normal and dysphonic voices with the GRBAS scale. All students had auditory train-
ing during a total of nine weekly sessions, each about 15 min long. The evaluation of voice 
samples was performed before and after the training, and in four other moments during the 
meetings. Student ratings were compared with an assessment by three voice specialists. The 
results showed that the students’ success rate at the pre-training moment was considered 
between regular and good. A maintenance of the number of hits throughout the evaluations 
performed, for most of the scale parameters, was also observed. Regarding the post-training 
moment, a better analysis was observed, mainly for the Astenic (A) parameter.

Training judges/listeners has been shown to ‘increase the extent to which they share common 
standards for different’ ([10], p. 63) voice qualities, so the current study also includes the intra- 
and inter-rater reliability analysis of the perceptual evaluation of voices with the GRBAS and 
CAPE-V scales, before and after a training programme.

1.3. Cross-cultural adaptation and translation of the GRBAS and CAPE-V scales

To the best of our knowledge, there are no standard assessment instruments to perceptually 
evaluate voice quality in EP, so clinicians in Portugal use various translations of GRBAS ([27, 
28], pp. 66–69) and CAPE-V [29], and generally have no access to EP versions of the original 
instructions published by the Japan Society of Logopedics and Phoniatrics ([11], pp. 181–209) 
or the American Speech-Language-Hearing Association [13]. They therefore use various pro-
cedures and non-standardised definitions of the parameters [30–32]. This results in different 
voice assessment methods hamper the development, objectivity and specificity of therapeutic 
plans, thus compromising the efficiency and efficacy of intervention strategies.

We believe the access to the original author’s definitions of core concepts behind the develop-
ment of health instruments, contributes towards the standardisation of evaluations proce-
dures, and considerable improvements in intra- and inter-rater reliability. The translation and 
adaptation processes of the whole tool (not just the score sheets) should follow international 
guidelines [33] for cross-cultural adaptation of health assessment instruments. Evidence-
based practice would thus be enhanced, and comparisons across countries would be facili-
tated. A broader evidence base for effective service delivery planning based on results from 
large-scale randomised controlled trials requires that the same assessment instruments are 
validated in different cultures.

Cross-cultural adaptation of instruments is necessary when the new target population differs 
from the original in which the assessment tool is used regarding culture or cultural back-
ground, country and language. There are specific guidelines [34, 35] to conserve the sensi-
bility of the assessment tool in the original culture [36]. The steps that must be followed, if 
relevant to the specific assessment tool, are [37, 38]: translation, synthesis of the translations, 
back-translation, committee review and pre-testing.

The first stage of a cross-cultural adaptation must be the production of several translations 
by, at least, two independent translators. In a second stage, the two translators synthesise 
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the results of the translations, producing one common translation [37]. It is then necessary 
to back-translate the assessment tool (third stage), which means translating back from the 
final language into the source language, producing as many back-translations as translations, 
based on the synthesised translation [36]. In the fourth stage, an expert committee compares 
the source and the final version. The fifth stage consists of a cognitive debriefing that tests 
alternative wording, understandability, and interpretation of the translation [35].

In this study, the cross-cultural adaptation and translation of the GRBAS and CAPE-V scales 
to EP were carried out following these international guidelines [33].

2. Method

Ethical approval was obtained from all authorities required by Portuguese bylaws for clini-
cal research: National data protection committee, independent ethics committees. Informed 
consent was collected from all participants prior to any data collection.

2.1. Cross-cultural adaptation and translation of the GRBAS and CAPE-V scales

The American Speech-Language-Hearing Association (ASHA) Special Interest Division 
3 was contacted by the first author of this book chapter, and the ‘Request to Translate & 
Distribute’ CAPE-V was granted to the University of Aveiro by ASHA on 28 January 2008. The 
Portuguese version of the CAPE-V has been available from the Advanced Communication 
and Swallowing Assessment (ACSA) http://acsa.web.ua.pt/platform since 2010.

At a later stage, the same author (Luis M.T. Jesus) contacted the Japan Society of Logopedics 
and Phoniatrics (JSLP), and the University of Aveiro was granted permission to complete a 
new translation and adaptation of the GRBAS on the 10 January 2013. Professor Eiji Yumoto, 
on behalf of the JSLP, concluded that there were no detailed descriptions of the GRBAS scale 
in other languages besides Japanese, so he generously granted the University of Aveiro access 
to a detailed description of the GRBAS scale, published in 1979 by the JSLP. This book [11] 
was written in Japanese, and Professor Minoru Hirano described the scale only briefly in his 
publication ([12], pp. 83–84).

The work reported in this book chapter reports work that is part of the validation process of a 
voice evaluation protocol developed by our research team [18–20] and freely available from the 
ACSA platform. University of Aveiro’s Voice Evaluation Protocol [18] includes the assessment 
of voice quality, glottal attack, respiratory support, respiratory-phonatary-articulatory coordina-
tion, digital laryngeal manipulation (laryngeal crepitation) and laryngeal tension. It also allows 
the self-assessment of voice quality and instrumental evaluation. Results from various instru-
mental evaluation techniques (videostroboscopy, aerodynamics, electroglottography and elec-
tromyography) can be registered by the protocol, including an extensive acoustic analysis based 
on sustained productions of /a, i, u, ɔ/, CAPE-V sentences and reading a passage. The complete 
protocol provides data to test different methods applied to voice function assessment. The focus 
of our research was performance improvement of assessment methods used by voice clinicians.
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2.2. Training programme

The user interface, terminology, audio and video samples of the GRBAS CD and DVD devel-
oped by JSLP [39] were used as a standard reference to design (according to the most recent 
ASHA and JSLP guidelines), the training programme described in the subsequent text.

Forty-five EP speakers from the Advanced Voice Function Assessment Databases (AVFAD) 
(see Jesus et al. [40] in this book for a detailed description) were used as auditory stimuli. 
Fifteen participants were selected for anchors, 15 for training and 15 for evaluation.

The voices from the AVFAD were selected based on the auditory perception in a quiet room 
by a speech and language therapist (the second author of this book chapter) using VLC media 
player 2.1.3. rincewind running on a laptop connected to a pair of NGS 2.1 loudspeakers. The 
same speech and language therapist classified the representative samples (anchors) of all 
selected voices with the GRBAS and CAPE scales.

Judges listened to sustained productions of vowels/a, i/played in a quiet environment with 
the same volume through a pair of Sennheiser HD380Pro headphones connected to the internal 
soundcard of a laptop computer.

Ten female speech and language therapists were asked to rate the severity of dysphonic voice 
stimuli using the GRBAS and CAPE-V scales. Each judge first evaluated 15 voices without 
any training and then went through a training programme based on two 1-h sessions.

During the first session, judges read detailed written instructions and the original description 
of the scale, and then, classified anchor voices that included several grades of severity for 
vocal quality. During the second session, a new set of voices (training voices) were classified, 
and judges could listen to one anchor for each five voices that were classified. At the end of the 
second session, all judges had access to a feedback document, but they could not change their 
classifications. One week later, the same judges classified a new set of 15 voices.

IBM SPSS Statistics 23 was used to calculate the Intraclass Correlation Coefficient (ICC) of 
responses and to run a one-way analysis of variance (ANOVA) with repeated measures.

3. Results

3.1. Cross-cultural adaptation and translation of the GRBAS and CAPE-V scales

Two EP translations of the original American English CAPE-V scoresheet and instructions were 
produced by two independent translators. This led to the detection of errors and divergent 
interpretations of ambiguous items in the original tool [33]. The translators were fluent in both 
languages (with the target language as their mother tongue), knowledgeable of the two cul-
tures, and experts in the content measured by the instrument (they were both SLTs). Then, 
both translators synthesised the results of the translations, producing one common translation, 
which was used to back-translate the assessment tool, producing as many back-translations 
as translations (two). An expert committee compared the source and the final versions and 
produced a pre-final version for field testing, based on all translations and back-translations.
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During CAPE-V’s cognitive debriefing (final stage of the cross-cultural adaptation and trans-
lation), alternative wording and interpretation of the translation were tested in five clients 
with voice pathology by the second author of this book chapter (a SLT), at the University of 
Algarve. Finally, the translation was revised taking into account the feedback obtained.

Hirano’s ([12], pp. 83–84) GRBAS description was translated by the same group of experts 
involved in CAPE-V’s cross-cultural adaption, using exactly the same process and stages [33].

A professional Japanese translator (Tomoko Suga) certified by the Japanese embassy in Lisbon 
(Portugal) translated the original Takahashi ([11], pp. 181–209) instructions. The translator 
was fluent in both languages (Japanese and EP) and knowledgeable of the two cultures. Since 
the original Japanese used by Takahashi ([11], pp. 181–209) is quite different, in some respects, 
from what is used nowadays and scientific terminology has changed considerably, only the 
core descriptions by Takahashi ([11], pp. 181–209) were retained in the Portuguese version, 
and the translation had to be thoroughly revised by an expert committee that included the 
original Japanese translator, the first author of this book chapter and an SLT blind to the pur-
poses of the study.

The same group of five clients with voice pathology recruited for CAPE-V’s cognitive debrief-
ing was involved in Takahashi’s ([11], pp. 181–209) and Hirano’s ([12], pp. 83–84) GRBAS 
analysis of the level of comprehensibility of the instructions and the final items, cognitive 
equivalence of the translation, translation alternatives and items that were eventually inap-
propriate or confusing.

CAPE-V’s cognitive debriefing results showed no inconsistencies but GRBAS’ instructions analy-
sis revealed that the number of vowels required by later protocol is not the same as currently sug-
gested by ASHA [13] or in most recent voice assessment procedure based on sustained vowels.

According to Takahashi ([11], pp. 181–209), clinicians should perceptually evaluate five sus-
tained vowels [a, ɛ, i, ɔ, u] and choose to register, on a table that is part of the score sheet, the 
one that they attribute the highest GRBAS parameters scores.

The use of sustained vowels usually results in articulatory stability and allows the clinician to 
focus on the typology a voice source signal that is more regular and stable than in connected 
speech, facilitating the perceptual assessment of voice quality [41, 42].

Given the fact that the CAPE-V protocol [13] proposes [a, i] as the sustained vowels to be used 
during assessment, and that both GRBAS and CAPE-V are used by the University of Aveiro’s 
Voice Evaluation Protocol [18], following cognitive debriefing, these were proposed as the basis 
of perceptual evaluation. According to ASHA ([13], p. 3), [i] is used because it is the only sound 
speakers that can produce during laryngeal videoendoscopy, and /a/ is used because it differs 
from /i/ in terms of its degree of tenseness: /a/ is a lax vowel and /i/ is a tense vowel in most 
English dialects. Portuguese does not have the tense-lax contrast, but still, the close /i/ versus 
open /a/ distinction could be used to monitor the effect of an enlarged pharyngeal cavity for 
close vowels ([43], p. 627) and the lowering of laryngeal structures ([43], p. 633) for open vowels.

The translations were revised taking into account the results from the cognitive debriefing 
process, and the assessment tools can now be administered to a representative sample of the 
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population. Both Takahashi’s ([11], pp. 181–209) and Hirano’s ([12], pp. 83–84) instructions 
in Portuguese are now included in the University of Aveiro’s Voice Evaluation Protocol [18] 
manual and available from the ACSA platform.

3.2. Training programme

The GRBAS CD and DVD [39] were thoroughly analysed (see Figure 1); terminology, audio 
and video samples therein were used as a standard reference to design the training pro-
gramme (described earlier).

This resulted in a first prototype of a PowerPoint presentation, shown in Figure 2, based on 
Japanese audio and video samples [39] that guided the final PowerPoint presentation design 
that then used audio samples from the Portuguese AVFAD [40].

The anchors were available during the training programme on a PowerPoint 2010 presentation 
with a total of 15 slides formatted as shown in Figure 3.

The ICC is a measure of inter-rater reliability that describes the similarity between the 
responses observed within a given set. The ICC value varies between 0 and 1, the closer to 1, 
the more consistent are the results.

The ICC mean of 10 raters for the parameters of the GRBAS scale is presented in Table 1.

All ICC values (pre- and post-training) are very high which indicates a good agreement 
between judges. We could only observe a post-training increase of ICC values for the Strain 
parameter which suggests that the training programme was not very effective. However, since 
the pre-training values are already very high, it is harder to observe an increase of the values 
after training as a result of the training programme. The Strain parameter is the only one with a 
mean ICC value below 0.900 pre-training, so a possible cause for the difficulty in observing the 
expected effect of training in the other parameters could be related to the fact that the ICC val-
ues pre-training are above a certain threshold. Still, even with evaluator distinct pre-training 
standards (different GRBAS parameter values), all changed classifications post-training.

Figure 1. Case (left) and drill (right) user interfaces from the GRBAS DVD [39].
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Figure 2. GRBAS PowerPoint prototype presentation using samples from JSLP [39].

Figure 3. Screenshot from the PowerPoint presentation used to run the training programme. Samples (anchors) of female 
voices with GRBAS and CAPE-V classifications are shown.

Pre-training Post-training

G 0.963 0.959

R 0.949 0.947

B 0.907 0.886

A 0.937 0.832

S 0.886 0.907

Table 1. ICC for the parameters of the GRBAS scale pre- and post-training.
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Time Judge Time × Judge

G 0.000 0.008 0.000

R 0.000 0.598 0.000

B 0.001 0.069 0.000

A 0.000 0.000 0.001

S 0.000 0.002 0.006

Table 2. p-Values of the repeated measure ANOVA for the parameters of the GRBAS scale with the judges as between 
subject factor and time as within subjects factor.

We also ran a one-way ANOVA with repeated measures for the GRBAS scale. This analysis 
allowed us to test if the evaluators changed the classifications as a function of time (pre- to 
post-training) and how this change relates to possible differences between them. The results 
are shown in Table 2.

From Table 2, it can be seen that time is a significant effect for all parameters and the interac-
tion also. As for the differences between raters, as a main effect, only for the Rough and the 
Breathy parameters, these are not significant.

The ICC mean of 10 raters for the parameters of the CAPE-V scale is presented in Table 3.

Similar to what was observed for the GRBAS scale, all ICC values (pre- and post-training) are 
quite high which indicates a good agreement between judges. We could only observe a post-
training increase of ICC values for the Breathiness parameter which suggests that the training 
programme was not very effective. However, when analysing the CAPE-V parameter values, 
all evaluators changed in the same direction from pre- to post-training, that is, all 10 evalua-
tors either presented higher or lower values post-training for a specific parameter.

We also ran a one-way ANOVA with repeated measures for the CAPE-V scale. The results are 
shown in Table 4.

From Table 4, it can be seen that both the effects and their interaction are significant for all 
the parameters.

Pre-training Post-training

Overall severity 0.975 0.970

Roughness 0.961 0.942

Breathiness 0.899 0.946

Strain 0.926 0.916

Pitch 0.895 0.788

Loudness 0.913 0.782

Table 3. ICC for the parameters of the CAPE-V scale pre- and post-training.
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4. Conclusions

One of the major contributions of this work was the development of the first non-Japanese 
version of the original manual of the GRBAS scale and the first Portuguese version of the 
detailed design considerations, description and instructions of CAPE-V. This research fol-
lowed international guidelines for the translation and cultural adaptation of health assess-
ment tools.

The GRBAS and CAPE-V scales are now part of the following comprehensive and unique set 
of resources developed for clinicians at the University of Aveiro in Portugal: A standardised 
voice case history form [44, 45]; a voice evaluation protocol [18]; a reference voice database 
[40]. All of these are freely available from the ACSA platform.

The manuals developed during this project had a crucial impact on the training of judges. 
The ICC values were generally very high, which could be the result of the written instructions 
and detailed description of the scales, which is a possible cause for the small training effect. 
The definition of the Breathiness parameter benefited particularly from the availability of these 
instructions. Problems related to the use of the Portuguese term for Grade ‘grau de rouquidão’ 
being erroneously interpreted as the CAPE-V term ‘rouquidão’ (Roughness), as previously 
reported by Jesus et al. ([16], p. 62), have been circumvented by the manual, training and 
samples of voices that represent specified grades of severity.

We also ran a one-way ANOVA with repeated measures for the GRBAS and CAPE-V scales. 
This analysis allowed us to test if the evaluators changed the classifications as a function of 
time (pre- to post-training) and how this change relates to possible differences between them.

Regarding the analysis of variance, taking into account the time factor as the main object of 
study, results showed pre- to post-training differences. The evaluators had individual and 
distinct standards, and changed the classifications, allowing us to conclude that their internal 
standards have been modified.

Increasing the level of experience of the evaluators, or the number of training sessions, could 
have contributed to reducing the variability of the results.

Time Judge Time × Judge

Overall severity 0.000 0.027 0.000

Roughness 0.000 0.022 0.000

Breathiness 0.000 0.000 0.000

Strain 0.000 0.000 0.000

Pitch 0.042 0.004 0.021

Loudness 0.022 0.001 0.015

Table 4. p-Values of the repeated measure ANOVA for the parameters of the CAPE-V scale with the judges as between 
subject factor and time as within subjects factor.
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Abstract

A new open access resource called Advanced Voice Function Assessment Databases 
(AVFAD) was developed, based on a sample of 709 individuals (346 clinically diagnosed 
with vocal pathology and 363 with no vocal alterations) recruited in Portugal. All clinical 
conditions were registered according to the Classification Manual of Voice Disorders-I. 
Participants were audio-recorded, producing the following vocal tasks: Sustaining vowels 
/a, i, u/; reading of six CAPE-V sentences; reading a phonetically balanced text; spontane-
ous speech. The AVFAD are comprised of 8648 uncompressed audio files and an addi-
tional database file with 19 Praat Voice Report parameter values and 16 clinical data entries 
per participant. An annotated segment of the vowel /a/ for each participant was analysed 
automatically with a Praat script. Radial graphs were generated considering that all vari-
ables had an approximately normal distribution, and using previously calculated average 
and standard deviation values for all parameters. The normal and pathological f0 mean, 
Jitter ppq5, Shimmer apq11 and Harmonics-to-Noise-Ratio characteristics were compared. 
An additional analysis of the relation between the acoustic parameters and gender, age 
group, smoking habits, body mass index and voice usage, was considered. The AVFAD 
will allow future cooperative work and testing of non-invasive methods for voice pathol-
ogy diagnosis.

Keywords: voice, voice disorders, database, assessment, multi-dimensional acoustic 
voice analysis, Praat, classification manual of voice disorders-I, Portuguese

1. Introduction

The multidimensionality of voice requires the use of several types of evaluation and measures 
to allow the correct characterization of vocal quality [2]. The instrumental evaluation of voice 
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[29] is considered as one of the most important elements for a correct vocal diagnosis and 
must precede intervention. It should include perceptive, acoustic, physiological, aerodynamic 
evaluation, and an auto-assessment of vocal quality.

Acoustic voice analysis [20, 21] is an effective and noninvasive tool that can be used to confirm 
an initial diagnosis and provide an objective determination of the impairment [38]. It is also 
an important tool to an early detection and treatment of laryngeal tumors that can reduce 
both morbidity and mortality.

The collection of voice databases for testing and comparing the analysis methods is regarded 
as an important research area. However, despite the variety of models and methods devel-
oped by signal processing engineers, voice clinicians still express their disappointment with 
regard to the performance of the existing approaches for assessing voice quality.

Reference acoustic databases allow the standardization of acoustic analysis, benchmarking 
and comparing the performance of different voice analysis techniques. They also allow to 
differentiate normal voice and pathological voice, to evaluate and monitor it clinically, and to 
diminish the subjectivity that underlies the acoustic-perceptual analysis [22] by establishing 
a correlation between quantitative data. Results can be interpreted reliably, as long as they 
are collected by the same equipment, and the same data collection methods and recording 
techniques are used [43]. However, the reliability of acoustic analysis of the voice signal is still 
hindered by the “scarcity of sufficiently comprehensive databases” [38, p. 4].

A database of normal and pathological voices is a reference for the identification of clinically 
relevant perturbations in voice quality and data collection and analysis suitability developed for 
specific applications [26, p. 131].

The most widely used clinical graphical and numerical representation of normal and patho-
logical voices [47] is the Multidimensional Voice Program (MDVP), and even when the acous-
tic analysis of voice is performed with freeware [30], reference values from the MDVP can be 
found in the manuals. However, these values should be used with great caution because they 
are based only in 15 normal voices [47, p. 227] and “may not be appropriate for various age-
sex subpopulations. At this time, the MDVP normative values should be regarded as prelimi-
nary and not as commonly recognized criteria by which abnormality is established. However, 
the concept of an integral database is important” [26, p. 135].

There have been various scientific studies along the past 40 years that compare, acoustically, 
normal and disordered voices [8, 10, 16, 27, 31, 37]. For Portuguese, there have been some voice 
research on vocal quality [3, 6, 33, 34, 41, 42, 49], distinction between pathological voice and normal 
voice through acoustic analysis [5, 12, 13, 21, 36] and the prevalence of laryngeal disorders [7, 39]. 
However, there are no known open access databases that allow the comparison of voice studies.

The University of Aveiro in Portugal collected, annotated and analyzed the Advanced Voice 
Function Assessment Databases (AVFAD), an open access resource that facilitates vocal eval-
uation, representing the first normative database for EP. Databases collected by clinicians 
enable the interpretation of automatically extracted descriptors of the speech signal and lead 
to the development of models for the interaction of these descriptors.
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One of the purposes of this book chapter is to compare, acoustically, participants with normal 
voice to participants with voice pathology, regarding the parameters fundamental frequency 
(f0) mean (Hz), Jitter ppq5 (%), Shimmer apq11 (%) and Harmonics-to-Noise Ratio (HNR) in dB. 
An additional analysis of the relation between these two groups and participants’ demographic 
data was considered, including gender, age group, smoking habits, body mass index (BMI), 
and voice usage. Generally, the main goal was to study EP speakers’ acoustical characteristics 
and verify if it is possible to differentiate voice disorders through an acoustical analysis of voice.

The normative voice data presented in this book chapter is important to typify voice patholo-
gies and when evaluating treatment success. For instance, it has long been known [32] that the 
voices of speakers with organic disorders of the larynx have higher Jitter and Shimmer and a 
lower HNR relative to the voices of normal speakers [8].

The AVFAD are distributed freely using a Creative Commons Attribution-NonCommercial-
NoDerivatives 4.0 International License, through the Advanced Communication and Swallowing 
Assessment (ACSA) platform at http://acsa.web.ua.pt/.

2. Method

The work reported in this book chapter is part of a larger ongoing project of the University 
of Aveiro in Portugal, which aims to build and validate a comprehensive set of resources for 
voice clinicians, including a standardized voice case history form [11, 24], a voice evaluation 
protocol [1, 25] and a reference voice database (AVFAD).

The sample used in this study includes 709 individuals, 346 of whom clinically diagnosed 
with vocal pathology and 363 with no vocal alterations, matched for gender and chronologi-
cal age. Healthy controls were recruited at hospitals, from the University of Aveiro (UA) staff 
and students, and institutions with UA protocols. The recruitment process took place in the 
otorhinolaryngology departments of three hospitals that have a long-standing cooperation 
with the UA. Local clinicians discussed with the research team their medical diagnosis, and 
sociodemographic and anthropometric information were collected.

All clinical conditions were classified with the wording and numeric coding system proposed 
by Verdolini et al. [46]. The Classification Manual of Voice Disorders-I (CMVD-I) “lists most 
conditions that may negatively affect a patient’s ability to produce voice, based on current 
understanding” [46, p. 2]. CMVD-I’s Dimension 1 uses nine categories to classify these condi-
tions [46, p. 4]. The 346 participants clinically diagnosed with vocal pathology are distributed 
as uniformly as possible distributed through these categories. Participants were recruited 
through a convenience sampling method, fulfilling a set of predefined inclusion criteria: aged 
18 or older; Portuguese nationality; and EP as mother tongue.

Verdolini et al.’s [46] classification was derived from notes on diagnosis collected from the 
local hospitals voice clinicians, which were carefully analyzed by two independent speech 
and language therapists (SLTs), which reached a consensus after clarifying some participant’s 
diagnosis with original clinical team.
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[29] is considered as one of the most important elements for a correct vocal diagnosis and 
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The University of Aveiro in Portugal collected, annotated and analyzed the Advanced Voice 
Function Assessment Databases (AVFAD), an open access resource that facilitates vocal eval-
uation, representing the first normative database for EP. Databases collected by clinicians 
enable the interpretation of automatically extracted descriptors of the speech signal and lead 
to the development of models for the interaction of these descriptors.
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Chronological age and gender matching participants with vocal pathology and healthy par-
ticipants was implemented in 5-year clusters [15], that is, each participant with vocal pathol-
ogy with a certain age and gender was matched to a control with the same gender and age 
within a 5-year range. For example, participants with vocal pathology aged 18–22 years were 
matched to controls within the same age range.

Informed consent was collected from all participants prior to any data collection, authorizing 
the use of recordings for the present study and also for other studies and by other research-
ers in the area of voice. The following participants’ clinical and demographic data were then 
registered: smoking habits, age group, BMI, gender, and voice usage.

All participants were sitting in a comfortable chair, so they were as static as possible during 
the recording. A microphone was held on a tripod placed at a distance of 30 cm [44] from 
the participant’s mouth (on-axis to the lips). Acoustic signals resulting from different voice 
assessment tasks were recorded via a Behringer ECM 8000 omnidirectional electret micro-
phone connected to an audio interface (Presonus AudioBox USB; AudioBox Driver Version 
1.57.0.5385; 16 bits and 48,000 Hz sampling frequency), using Praat version 5.3.56 [4].

Participants were recorded, producing the following vocal tasks: production of sustained 
vowels /a, i, u/—three repetitions each; reading of the six Portuguese CAPE-V sentences [19]—
three repetitions each; reading a phonetically balanced text [23] and spontaneous speech.

Raw recordings were segmented into eleven.wav files (one for each speech sample), using 
Audacity 2.0.5 and Praat 5.4.04. The /a/ vowel repetition considered to be closer to the 
speaker’s natural voice and produced with a comfortable pitch and volume was selected for 
analysis, and an interval corresponding to one hundred consecutive cycles, two hundred mil-
liseconds after phonation began, was annotated and analyzed automatically (through a script 
written specifically for this purpose) with Praat version 5.4.08.

Firstly, for all files and for a 75-ms section of Praat’s editor window, the incorrect identification 
of the periods by the program (e.g., situations in which period-doubling or period-halving 
occurred) was monitored for each participant. Those whose samples did not allow the correct 
identification of the periods or did not present a segment in which it was possible to identify, 
in the same sequence, 100 cycles of oscillation of the vocal folds were dropped out of the final 
version of the database. It was possible to identify all the participants that had to be dropped 
out based on these criteria, since the following parameters were also extracted automatically 
(also available within Praat’s Voice Report): number of pulses; number of periods; mean 
period; standard deviation of period; fraction of locally unvoiced frames; number of voice 
breaks; and degree of voice breaks. These parameters were not included in the final database.

The parameterization of the Praat scripting language function used to extract the data were 
voiceReport $ = Voice report… analysisStart analysisEnd 75 500 1.3 1.6 0.03 0.45, where each 
of the parameters evoked had the following correspondence with the designations used in 
the system Of Praat menus (View & Edit → Pitch → Pitch settings… and Advanced Pitch 
settings…): time range (s): analysisStart-analysisEnd (beginning and end of the / a / segment 
that was noted previously); pitch range (Hz): 75–500; maximum period factor: 1.3; maximum 
amplitude factor: 1.6; silence threshold: 0.03; and voicing threshold: 0.45.
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The following Praat Voice Report function default parameters were extracted with the script 
and stored in the databases: f0 median (Hz); f0 mean (Hz); f0 std (Hz) ; f0 min (Hz); f0 max 
(Hz); Jitter local (%); Jitter local_abs (s); Jitter rap (%); Jitter ppq5 (%); Jitter ddp (%); Shimmer 
local (%); Shimmer local dB (dB); Shimmer apq3 (%); Shimmer apq5 (%); Shimmer apq11 (%); 
Shimmer dda (%); Autocorrelation mean; NHR mean; and HNR mean (dB).

The normal and pathological acoustic characteristics were compared using IBM SPSS Statistics 
22, in order to explore differences between the parameters through the Mann-Whitney U test. 
In this book chapter, the following parameters are analyzed: f0 mean, Jitter ppq5, Shimmer 
apq11, and HNR.

An additional analysis of the relation between the acoustic parameters and gender, age group, 
smoking habits, BMI and voice usage was considered using the Kruskal-Wallis test. The par-
ticipants ages were grouped for the purpose of this analysis and with the additional objective 
of analyzing voice changes across the life span [17], according to the following classification 
[45, p. 3]: young adulthood (18–45 years of age); middle adulthood (46–65 years of age); and 
older adulthood (older than 65). The BMI values were grouped into three categories according 
to WHOS’s [48, p. 9] criteria: underweight (less than 18.5); normal range (18.5–24.99); over-
weight (25.00–29.99); and obese (greater or equal than 30.00).

Radial graphs were generated in Excel 2013, considering that all variables had an approxi-
mately normal distribution, and using previously calculated average and standard deviation 
values for all parameters. After the standardization of each variable, a grey circular area was 
drawn for each gender, corresponding, in each direction, to the average range of two stan-
dard deviations (that is, about 95% of normal distribution) of the healthy population. Applying 
that same standardization to each individual, a polygon in the radial graph was drawn, which 
allows the visualization of variables that are out of the expected range. The goal of radial 
graphs “is not only to determine if changes occur in the magnitude of certain parameters, but 
also to determine if there are configurational adjustments in a multi-dimensional profile” [26, 
p. 131] of voice.

Ethical approval was obtained from all authorities required by Portuguese bylaws for clinical 
research: national data protection committee; independent ethics committees.

3. Results

Data were collected during more than 150 sessions, over a period of three years (2012–2015). 
The AVFAD are comprised of 8648 data files (709 participants × (11.wav files + 1 annotated 
Praat binary file) + 140 background noise.wav files) and an additional Excel 2013 database file 
with 19 Praat Voice Report parameter values and 14 clinical data entries per patient, includ-
ing: File ID; Visit date; Visit place; Age; Sex; Weight; Height; Surgery (Without laryngeal sur-
gery; With laryngeal surgery); SLT Intervention (Without intervention; Under intervention; 
Postintervention ); Smoking (Nonsmoker; Former smoker; Smoker); Singing (Nonsinger; 
Regular use of singing voice); Job; Diagnosis (CMVD-I Dimension 1 numeric system); Diagnosis 
(CMVD-I Dimension 1 word system) and Notes.
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Participants were recorded, producing the following vocal tasks: production of sustained 
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of the parameters evoked had the following correspondence with the designations used in 
the system Of Praat menus (View & Edit → Pitch → Pitch settings… and Advanced Pitch 
settings…): time range (s): analysisStart-analysisEnd (beginning and end of the / a / segment 
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The AVFAD include 709 participants, from 18 to 93 years old, of whom 346 (49%) had a medi-
cal diagnosis of vocal pathology and 363 (51%) did not present any vocal pathology; 499 (70%) 
were females, and 210 (30%) were males, which are typical male/female ratios in Portuguese 
hospitals where the present study was conducted. Within the group diagnosed with vocal 
pathology, there are 26 different diagnoses based on Verdolini et al. [46] classification, includ-
ing 249 (72%) female and 97 (28%) male participants. The control group was composed of 250 
(69%) females and 113 (31%) males.

The acoustic parameters f0, Jitter ppq5, Shimmer aqp11, and HNR were compared between 
the participants without vocal pathology and the group of participants with a diagnosis of 
vocal pathology. The analysis considered gender, since it is generally accepted that the dif-
ference in anatomic structures affect the parameter f0. Table 1 shows the results for males.

The results show that for all of the assessed parameters, there were statistically significant dif-
ferences (p < α) between the two groups. Normal participants presented lower f0, Jitter ppq5 
and Shimmer aqp11 values, and higher value HNR values, as expected.

Table 2 shows the results for females.

Results showed that there are statistically significant differences (p < α) between the groups 
in three parameters: Jitter ppq5, Shimmer apq11, and HNR. The fundamental frequency was 
unaffected by pathology in females.

Generally, the results showed that in both genders, there was a difference between normal par-
ticipants’ voices and pathological voices in most parameters that should be further considered 
and analyzed. For that purpose, multiple comparisons between normal participants and each of 
the six groups of pathology (nodules; polyp(s); cyst; Reinke’s Edema; Reflux; Unilateral Vocal 
Fold Paralysis—UVFP) with the largest dimension were performed. The Bonferroni correction 
to control the chance of overall false-positive results leads to α = 0.05/6 = 0.0083.

Table 3 presents the results of the comparison between normal and each type of pathological 
voices for male participants. Note that only the Reflux group has n ≥ 20.

The results show that the differences presented before, when pathological voices were ana-
lyzed as a single group, are just noticeable for two diagnosis, in the same two parameters. 
Males with Reinke’s Edema or Reflux showed a statistically significant decrease in Shimmer 
apq11 and HNR, when compared to normal voices.

Normal Vocal pathology U test p‐value

f0 mean (Hz) 120.68 ± 22.30 138.28 ± 40.09 4082.0 0.001*

Jitter ppq5 (%) 0.247 ± 0.190 0.354 ± 0.289 4132.0 0.002*

Shimmer apq11 (%) 4.403 ± 2.652 8.297 ± 3.392 2638.5 <0.001*

HNR (dB) 16.315 ± 3.267 13.168 ± 4.105 2854.5 <0.001*

Nonparametric Mann-Whitney U test; *statistical significant differences for α = 0.05.

Table 1. Descriptive (Mean ± Std. dev.) and inferential statistics for the male gender.
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Table 4 presents the results of the comparison between normal and each type of pathological 
voices for female participants. Note that all groups have n≥20.

The results of the multiple comparisons show several statistically significant differences 
between normal and all the pathological groups. The parameters Jitter ppq5, Shimmer aqp11, 
and HNR are affected by pathology, that is, all the pathology groups presented statistically 
significant differences from the normal group. As far as the parameter f0 is concerned, results 
are not consistent across pathologies. The participants diagnosed with Nodules and Reinke’s 
Edema presented statistically significant differences in comparison with the normal group, 
when all the other groups did not. In other words, based in this sample of female voices, 
Polyp(s), Cyst, Reflux, and UVFP seem to cause alterations in Jitter pqp5, Shimmer apq11, and 
HNR but not in f0, and Nodules and Reinke’s Edema cause alterations in all the parameters.

Figures 1–4 present additional information and provide a visual representation that allows 
the comparison of the previous acoustic parameters between the normal participants, and 
the participants diagnosed with the six most prevalent pathologies. Note that the boxes in 
Figures 1–4 represent the 25–75th percentile range, black lines in the boxes represent medians, 
and whiskers correspond to the furthest observation within the ±1.5 interquartile range; outli-
ers are represented as circles and extremes (>3 interquartile range from the box) as asterisks.

Based on these results, it is possible to conclude that males with a diagnosis of Reinke’s 
Edema or Reflux presented a higher Shimmer aqp11 and lower HNR than the males without 
any vocal pathology. For females, there was no consistency in the behavior of f0, because it 
was only affected by the diagnosis of Nodules or Reinke’s Edema. All the other parameters 
(Jitter ppq5, Shimmer apq11 and HNR) showed a consistent behavior: the group without 
vocal pathology showed, in comparison with all the other groups, lower values of Jitter ppq5 
and Shimmer aqp11 and higher values of HNR.

The influence of age, BMI, smoking habits, and voice usage of participants on the acoustic 
characteristics of voice was also investigated. Table 5 shows the results for age, grouped by 
gender and diagnosis.

The results showed some significant differences between the groups (young adulthood; mid-
dle adulthood and older adulthood) for the variable age. These differences are noticed in f0, 
independently of the gender or diagnosis, also in Shimmer apq11 in all participants except 
males with normal voice and in HNR in the group of females with normal voice.

Normal Vocal pathology U test p‐value

f0 mean (Hz) 193.45 ± 28.47 198.80 ± 42.73 29883.5 0.441

Jitter ppq5 (%) 0.214 ± 0.126 0.447 ± 0.484 15658.5 <0.001*

Shimmer apq11 (%) 5.174 ± 2.696 9.816 ± 4.884 9792.5 <0.001*

HNR (dB) 17.335 ± 3.958 11.774 ± 3.422 8876.5 <0.001*

Nonparametric Mann-Whitney U test; *statistical significant differences for α = 0.05.

Table 2. Descriptive (Mean ± Std. dev.) and inferential statistics for the female gender.
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The AVFAD include 709 participants, from 18 to 93 years old, of whom 346 (49%) had a medi-
cal diagnosis of vocal pathology and 363 (51%) did not present any vocal pathology; 499 (70%) 
were females, and 210 (30%) were males, which are typical male/female ratios in Portuguese 
hospitals where the present study was conducted. Within the group diagnosed with vocal 
pathology, there are 26 different diagnoses based on Verdolini et al. [46] classification, includ-
ing 249 (72%) female and 97 (28%) male participants. The control group was composed of 250 
(69%) females and 113 (31%) males.

The acoustic parameters f0, Jitter ppq5, Shimmer aqp11, and HNR were compared between 
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vocal pathology. The analysis considered gender, since it is generally accepted that the dif-
ference in anatomic structures affect the parameter f0. Table 1 shows the results for males.
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ferences (p < α) between the two groups. Normal participants presented lower f0, Jitter ppq5 
and Shimmer aqp11 values, and higher value HNR values, as expected.

Table 2 shows the results for females.

Results showed that there are statistically significant differences (p < α) between the groups 
in three parameters: Jitter ppq5, Shimmer apq11, and HNR. The fundamental frequency was 
unaffected by pathology in females.

Generally, the results showed that in both genders, there was a difference between normal par-
ticipants’ voices and pathological voices in most parameters that should be further considered 
and analyzed. For that purpose, multiple comparisons between normal participants and each of 
the six groups of pathology (nodules; polyp(s); cyst; Reinke’s Edema; Reflux; Unilateral Vocal 
Fold Paralysis—UVFP) with the largest dimension were performed. The Bonferroni correction 
to control the chance of overall false-positive results leads to α = 0.05/6 = 0.0083.

Table 3 presents the results of the comparison between normal and each type of pathological 
voices for male participants. Note that only the Reflux group has n ≥ 20.

The results show that the differences presented before, when pathological voices were ana-
lyzed as a single group, are just noticeable for two diagnosis, in the same two parameters. 
Males with Reinke’s Edema or Reflux showed a statistically significant decrease in Shimmer 
apq11 and HNR, when compared to normal voices.

Normal Vocal pathology U test p‐value

f0 mean (Hz) 120.68 ± 22.30 138.28 ± 40.09 4082.0 0.001*

Jitter ppq5 (%) 0.247 ± 0.190 0.354 ± 0.289 4132.0 0.002*

Shimmer apq11 (%) 4.403 ± 2.652 8.297 ± 3.392 2638.5 <0.001*

HNR (dB) 16.315 ± 3.267 13.168 ± 4.105 2854.5 <0.001*

Nonparametric Mann-Whitney U test; *statistical significant differences for α = 0.05.

Table 1. Descriptive (Mean ± Std. dev.) and inferential statistics for the male gender.
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Table 4 presents the results of the comparison between normal and each type of pathological 
voices for female participants. Note that all groups have n≥20.

The results of the multiple comparisons show several statistically significant differences 
between normal and all the pathological groups. The parameters Jitter ppq5, Shimmer aqp11, 
and HNR are affected by pathology, that is, all the pathology groups presented statistically 
significant differences from the normal group. As far as the parameter f0 is concerned, results 
are not consistent across pathologies. The participants diagnosed with Nodules and Reinke’s 
Edema presented statistically significant differences in comparison with the normal group, 
when all the other groups did not. In other words, based in this sample of female voices, 
Polyp(s), Cyst, Reflux, and UVFP seem to cause alterations in Jitter pqp5, Shimmer apq11, and 
HNR but not in f0, and Nodules and Reinke’s Edema cause alterations in all the parameters.

Figures 1–4 present additional information and provide a visual representation that allows 
the comparison of the previous acoustic parameters between the normal participants, and 
the participants diagnosed with the six most prevalent pathologies. Note that the boxes in 
Figures 1–4 represent the 25–75th percentile range, black lines in the boxes represent medians, 
and whiskers correspond to the furthest observation within the ±1.5 interquartile range; outli-
ers are represented as circles and extremes (>3 interquartile range from the box) as asterisks.

Based on these results, it is possible to conclude that males with a diagnosis of Reinke’s 
Edema or Reflux presented a higher Shimmer aqp11 and lower HNR than the males without 
any vocal pathology. For females, there was no consistency in the behavior of f0, because it 
was only affected by the diagnosis of Nodules or Reinke’s Edema. All the other parameters 
(Jitter ppq5, Shimmer apq11 and HNR) showed a consistent behavior: the group without 
vocal pathology showed, in comparison with all the other groups, lower values of Jitter ppq5 
and Shimmer aqp11 and higher values of HNR.

The influence of age, BMI, smoking habits, and voice usage of participants on the acoustic 
characteristics of voice was also investigated. Table 5 shows the results for age, grouped by 
gender and diagnosis.

The results showed some significant differences between the groups (young adulthood; mid-
dle adulthood and older adulthood) for the variable age. These differences are noticed in f0, 
independently of the gender or diagnosis, also in Shimmer apq11 in all participants except 
males with normal voice and in HNR in the group of females with normal voice.

Normal Vocal pathology U test p‐value

f0 mean (Hz) 193.45 ± 28.47 198.80 ± 42.73 29883.5 0.441

Jitter ppq5 (%) 0.214 ± 0.126 0.447 ± 0.484 15658.5 <0.001*

Shimmer apq11 (%) 5.174 ± 2.696 9.816 ± 4.884 9792.5 <0.001*

HNR (dB) 17.335 ± 3.958 11.774 ± 3.422 8876.5 <0.001*

Nonparametric Mann-Whitney U test; *statistical significant differences for α = 0.05.

Table 2. Descriptive (Mean ± Std. dev.) and inferential statistics for the female gender.
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Table 6 shows the influence of smoking habits on the acoustic parameters, by gender and 
diagnosis.

The results show significant differences between groups (nonsmoker; former smoker; smoker) 
in f0 for females and males with normal voice and Shimmer apq11 for males with normal 
voice.

Table 7 shows the influence of BMI on the acoustic parameters by gender and diagnosis.

The results show that BMI only had an influence on females with normal voice. All the others did 
not show statistical differences between groups (underweight; normal range; overweight; obese).

Figure 1. Fundamental frequency by voice disorder for both genders.

Figure 2. Jitter ppq5 by voice disorder for both genders.
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Table 6 shows the influence of smoking habits on the acoustic parameters, by gender and 
diagnosis.

The results show significant differences between groups (nonsmoker; former smoker; smoker) 
in f0 for females and males with normal voice and Shimmer apq11 for males with normal 
voice.

Table 7 shows the influence of BMI on the acoustic parameters by gender and diagnosis.

The results show that BMI only had an influence on females with normal voice. All the others did 
not show statistical differences between groups (underweight; normal range; overweight; obese).

Figure 1. Fundamental frequency by voice disorder for both genders.

Figure 2. Jitter ppq5 by voice disorder for both genders.
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Table 8 shows the influence of voice usage on the acoustic parameters, by gender and diagnosis.

For the variable voice usage, the results showed that there are no differences between groups 
(singers and nonsingers), except for the parameter Jitter ppq5 in males with vocal pathology.

Figure 5 shows examples of radial graphs for two participants, randomly chosen and included 
in AVFAD database: the male participant FAX and the female participant MLY. Through the 
analysis of the graphics, it is possible to verify that only the NHR and autocorrelation mean 
parameters of FAX are out of the normal range (grey circular area), but a much broader range 
of parameters for MLY are not within the reference interval.

Figure 4. HNR by voice disorder for both genders.

Figure 3. Shimmer apq11 by voice disorder for both genders.
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♂ Male ♀ Female

Normal Vocal pathology Normal Vocal pathology

χ2 p‐value χ2 p‐value χ2 p‐value χ2 p‐value

f0 mean 
(Hz)

27.817 0.000* 8.229 0.016* 10.277 0.006* 11.050 0.004*

Jitter ppq5 
(%)

1.976 0.372 3.765 0.152 6.630 0.036 2.300 0.317

Shimmer 
apq11 (%)

9.842 0.007* 2.940 0.230 27.521 0.000* 9.945 0.007*

HNR (dB) 0.313 0.855 2.572 0.276 11.990 0.002* 5.942 0.051

Nonparametric Kruskal-Wallis Test; *statistical significant differences for α = 0.05.

Table 5. Inferential statistics, grouped by gender and diagnosis, for the variable age.

♂ Male ♀ Female

Normal Vocal pathology Normal Vocal pathology

χ2 p‐value χ2 p‐value χ2 p‐value χ2 p‐value

f0 mean 
(Hz)

8.371 0.015* 5.839 0.054 9.590 0.008* 32.882 <0.001*

Jitter ppq5 
(%)

1.240 0.538 1.587 0.452 1.499 0.473 5.688 0.058

Shimmer 
apq11 (%)

9.097 0.011* 0.528 0.768 0.352 0.839 2.885 0.236

HNR (dB) 3.912 0.141 0.455 0.797 0.609 0.737 0.352 0.838

Nonparametric Kruskal-Wallis Test; *statistical significant differences for α = 0.05.

Table 6. Inferential statistics, grouped by gender and diagnosis, for the variable smoking habits.

♂ Male ♀ Female

Normal Vocal pathology Normal Vocal pathology

χ2 p‐value χ2 p‐value χ2 p‐value χ2 p‐value

f0 mean 
(Hz)

6.123 0.106 5.272 0.153 9.658 0.022* 3.775 0.287

Jitter ppq5 
(%)

0.725 0.867 4.968 0.174 2.028 0.567 1.515 0.679

Shimmer 
apq11 (%)

0.520 0.914 0.505 0.918 1.574 0.665 2.425 0.487

HNR (dB) 0.032 0.999 2.502 0.475 3.017 0.389 0.501 0.919

Nonparametric Kruskal-Wallis Test; *statistical significant for α = 0.05.

Table 7. Inferential statistics, grouped by gender and diagnosis, for the variable BMI.
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Table 8 shows the influence of voice usage on the acoustic parameters, by gender and diagnosis.

For the variable voice usage, the results showed that there are no differences between groups 
(singers and nonsingers), except for the parameter Jitter ppq5 in males with vocal pathology.

Figure 5 shows examples of radial graphs for two participants, randomly chosen and included 
in AVFAD database: the male participant FAX and the female participant MLY. Through the 
analysis of the graphics, it is possible to verify that only the NHR and autocorrelation mean 
parameters of FAX are out of the normal range (grey circular area), but a much broader range 
of parameters for MLY are not within the reference interval.

Figure 4. HNR by voice disorder for both genders.

Figure 3. Shimmer apq11 by voice disorder for both genders.
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♂ Male ♀ Female

Normal Vocal pathology Normal Vocal pathology

χ2 p‐value χ2 p‐value χ2 p‐value χ2 p‐value

f0 mean 
(Hz)

27.817 0.000* 8.229 0.016* 10.277 0.006* 11.050 0.004*

Jitter ppq5 
(%)

1.976 0.372 3.765 0.152 6.630 0.036 2.300 0.317

Shimmer 
apq11 (%)

9.842 0.007* 2.940 0.230 27.521 0.000* 9.945 0.007*

HNR (dB) 0.313 0.855 2.572 0.276 11.990 0.002* 5.942 0.051

Nonparametric Kruskal-Wallis Test; *statistical significant differences for α = 0.05.

Table 5. Inferential statistics, grouped by gender and diagnosis, for the variable age.

♂ Male ♀ Female

Normal Vocal pathology Normal Vocal pathology
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f0 mean 
(Hz)

8.371 0.015* 5.839 0.054 9.590 0.008* 32.882 <0.001*

Jitter ppq5 
(%)

1.240 0.538 1.587 0.452 1.499 0.473 5.688 0.058

Shimmer 
apq11 (%)

9.097 0.011* 0.528 0.768 0.352 0.839 2.885 0.236

HNR (dB) 3.912 0.141 0.455 0.797 0.609 0.737 0.352 0.838

Nonparametric Kruskal-Wallis Test; *statistical significant differences for α = 0.05.

Table 6. Inferential statistics, grouped by gender and diagnosis, for the variable smoking habits.

♂ Male ♀ Female

Normal Vocal pathology Normal Vocal pathology

χ2 p‐value χ2 p‐value χ2 p‐value χ2 p‐value

f0 mean 
(Hz)

6.123 0.106 5.272 0.153 9.658 0.022* 3.775 0.287

Jitter ppq5 
(%)

0.725 0.867 4.968 0.174 2.028 0.567 1.515 0.679

Shimmer 
apq11 (%)

0.520 0.914 0.505 0.918 1.574 0.665 2.425 0.487

HNR (dB) 0.032 0.999 2.502 0.475 3.017 0.389 0.501 0.919

Nonparametric Kruskal-Wallis Test; *statistical significant for α = 0.05.

Table 7. Inferential statistics, grouped by gender and diagnosis, for the variable BMI.
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4. Discussion

The number of patients with voice disorders has been increasing dramatically over the last 
decade, due mainly to unhealthy social habits and voice abuse. It has been reported that approxi-
mately 30% of the global population suffer from some kind of voice disorder during their lives. 
Previous studies have shown that impairment of vocal function can have a major impact on the 
quality of life, severely limiting communication at work and affecting all social aspects of daily 
life.

With an increasing concern to improve the assessment of voice for as many European lan-
guages as possible, we collected the first complete and representative EP pathological voice 
database. This database will be of huge significance for voice clinicians’ assessment and 
for testing and developing innovative, automated methods and devices for voice analysis. 
Besides the great importance of the database for this project, it will also be of great signifi-
cance for future studies in the field of voice function assessment.

♂ Male ♀ Female

Normal Vocal pathology Normal Vocal pathology

χ2 p‐value χ2 p‐value χ2 p‐value χ2 p‐value

f0 mean 
(Hz)

0.656 0.418 0.025 0.874 1.503 0.220 1.762 0.184

Jitter ppq5 
(%)

1.510 0.219 6.567 0.010* 0.225 0.635 1.532 0.216

Shimmer 
apq11 (%)

2.714 0.099 2.642 0.104 0.164 0.686 0.672 0.413

HNR (dB) 3.986 0.046 3.203 0.074 2.376 0.123 0.097 0.755

Nonparametric Kruskal-Wallis Test; *statistical significant differences for α = 0.05.

Table 8. Inferential statistics, by gender and diagnosis, for variable voice usage.

Figure 5. Radial graphs for patients FAX (male) and MLY (female).
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The development of voice is influenced by individual characteristics, but there is no consen-
sus among authors about which specific characteristics affect vocal quality. Gender, however, 
has been identified as having a significant impact [28, 17], so the male and female samples of 
the study were analyzed individually.

The male f0 results showed a statistically significant difference between normal and patho-
logical voices, but literature [40] indicates that both normal and pathological voices f0 val-
ues in our databases are within the normal range. Female f0 values were also within the 
normal range according to previous studies [16, 40], but normal and pathological voices in 
the AVFAD did not present statistically significant differences. For both genders, the results 
support previously published scientific evidence [16, 18, 35], suggesting that the f0 parameter 
does not allow to distinguish between a normal and a pathological voice.

According to literature [8], the voices of speakers with organic disorders of the larynx have 
higher Jitter and Shimmer and a lower HNR relative to the voices of normal speakers. Thereby, 
the results of this study (presented in Tables 1 and 2) are supported by literature [32], since 
for both genders, normal participants had statistically significant lower values of Jitter and 
Shimmer. According to [14], Jitter and Shimmer could be used as an acoustic parameters to 
differentially diagnose vocal pathology.

For the HNR parameter, as expected, normal participants had statistically significant higher 
values than pathological participants. The results of this study were below the threshold (30 dB) 
established by Deliyski et al. [9], since the recording conditions (quiet room / audiology booth) 
used in their study were not reproducible in a hospital environment.

The results of multiple comparisons between normality and the six different vocal patholo-
gies, for the male gender (as shown in Table 3), suggest statistically significant differences 
between the normal group and the Reinke’s Edema group, and the normal group and the 
Reflux group, for Shimmer and HNR parameters. For the other groups, no statistically signifi-
cant differences have been found. However, one should consider that the male pathological 
groups’ sample size was too reduced to draw meaningful conclusions.

On the other hand, for the female gender, with much larger sample size, the results showed statis-
tically significant differences between normality and the six pathologies, in relation to Shimmer, 
Jitter, and HNR parameters. When the Nodules and Reinke’s Edema groups were compared to 
the normal group, significant differences in the f0 parameter were found as well. Accordingly, 
this study suggests that, in females, the studied vocal pathologies affect strongly the acoustic 
parameters Jitter, Shimmer, and HNR. The first two are increased, and HNR is decreased.

Concerning the four demographic characteristics in study (age group, smoking habits, BMI 
and voice usage), only the age group and smoking habits seem to interfere with voice quality. 
However, this was not the main goal of the present study and requires further investigation.

The radial graphs generated (with an Excel 2013 spreadsheet tool distributed with the 
AVFAD) from all the acoustic parameters automatically extracted from Praat were used in 
order to establish a threshold between normality and vocal pathology and are easy to inter-
pret. It is believed that it might be a good tool helping voice clinicians to establish a diagnosis, 
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4. Discussion
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cance for future studies in the field of voice function assessment.

♂ Male ♀ Female

Normal Vocal pathology Normal Vocal pathology

χ2 p‐value χ2 p‐value χ2 p‐value χ2 p‐value

f0 mean 
(Hz)
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Nonparametric Kruskal-Wallis Test; *statistical significant differences for α = 0.05.

Table 8. Inferential statistics, by gender and diagnosis, for variable voice usage.

Figure 5. Radial graphs for patients FAX (male) and MLY (female).

Advances in Speech-language Pathology248

The development of voice is influenced by individual characteristics, but there is no consen-
sus among authors about which specific characteristics affect vocal quality. Gender, however, 
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cant differences have been found. However, one should consider that the male pathological 
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tically significant differences between normality and the six pathologies, in relation to Shimmer, 
Jitter, and HNR parameters. When the Nodules and Reinke’s Edema groups were compared to 
the normal group, significant differences in the f0 parameter were found as well. Accordingly, 
this study suggests that, in females, the studied vocal pathologies affect strongly the acoustic 
parameters Jitter, Shimmer, and HNR. The first two are increased, and HNR is decreased.

Concerning the four demographic characteristics in study (age group, smoking habits, BMI 
and voice usage), only the age group and smoking habits seem to interfere with voice quality. 
However, this was not the main goal of the present study and requires further investigation.

The radial graphs generated (with an Excel 2013 spreadsheet tool distributed with the 
AVFAD) from all the acoustic parameters automatically extracted from Praat were used in 
order to establish a threshold between normality and vocal pathology and are easy to inter-
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to communicate results with other health professionals, clients and their families. It allows a 
quick visualization of the acoustic speech signal parameters and to verify if they are within 
the normal range. They are also a functional way of monitoring progress in therapy.

5. Conclusions

The empirical work developed in this project produced new insights into voice disorder 
assessment and provides clinicians with a critical resource for voice assessment. The voice 
pathology database provides a new and valuable tool for voice clinicians and for speech 
research. This database will enable the interpretation of automatically extracted descriptors 
of the speech signal. The evaluation of some specific parameters such as f0, Jitter, Shimmer 
and HNR has established differences of speech signal behaviors.

Acoustic databases aid professionals in the design of studies about the different patholo-
gies, compare those pathologies with normal patterns and, furthermore, establish a threshold 
between normal and pathological voices. The AVFAD provide important tools for the study of 
voice, as they can objectively complement a differential diagnosis and help select an adequate 
intervention strategy.

In this study, we have analyzed the six most recurrent vocal pathologies (Reflux; Reinke’s 
Edema; Nodules; Polyps; Cysts; UVFP) and defined standardized acoustic values for the f0 
mean (Hz), Jitter ppq5 (%), Shimmer apq11 (%) and HNR (dB), correlating these with age, 
gender, BMI, voice usage and smoking habits.

The main conclusion drawn from this study was the existence of statistically significant differ-
ences between normal and pathological voice groups. Additionally, there are some evidences 
that suggest an association between age group, smoking habits, and the acoustic parameters, 
which should be further studied.

The radial graphs, drawn for each participant, allow a multidimensional acoustic analysis of 
patients and comparison with a normal (reference) range radial, giving clinician information on 
an individual’s vocal quality, and allowing them to immediately detect changes in parameters.

One of the limitations of this study were the recording conditions. Although not optimal, 
they represent the real clinical setting where clinicians usually work and record their voice 
samples. For the male gender, some pathologies’ sample size is limited and does not allow a 
reliable analysis of the results. We suggest that this sample may be increased in order to run a 
new statistical analysis and confirm the results.

In the future, considering the AVFAD database potentiality, the authors suggest their use in new 
voice studies, taking advantage of its complexity. For example, the other vocal tasks recorded 
could be analyzed. A detailed analysis of participants’ clinical and demographic data is also recom-
mended. These studies will represent a very important contribution to improve the knowledge 
about the acoustical characteristics of voice. Further work on performance improvement of assess-
ment methods used by voice clinicians can be based on AVFAD samples and thus clinically applied.
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Abstract

Risk factors are understood to encompass “aspects of individual behavior or lifestyle, 
environmental exposure, hereditary or congenital characteristics that are associated with 
a health related condition”. These are conditions that increase the chances of the child pre-
senting speech-language disorders and that can be avoided, controlled, or treated. Risk is 
defined as the chance of a child exposed to certain factors (environmental or biological) to 
acquire or develop speech-language disorders. The objectives of the present study were: 
to identify the risk factors for speech-language disorders in children up to five years of 
age and to verify the relationship between risk factors and speech-language diagnostic 
hypotheses. The aspects of being male gender, prematurity, shyness, being an only child 
or youngest child, presenting deleterious oral habits, having a family history of speech-
language disorders, and use of licit or illicit drugs during pregnancy seem to be the fac-
tors that should draw the attention of the health professionals in child development. 
Therefore, the monitoring of children who have these risk factors should be performed in 
order to promote the necessary stimulation and the construction of healthy environments.

Keywords: risk factors, language development, child development, language development 
disorders, speech disorders

1. Introduction

Speech therapy, as a communication science, has a broad perspective on health systems and 
services at the three levels of care (primary, secondary, and tertiary). Practices in the aspects 
of language, voice, hearing, and oral motricity should be addressed to people and social 
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groups, not only with a clinical perspective, but also through the development of promotion, 
prevention, attention, and health education actions, which are aligned with the indicators of 
quality of life and health of the population for which the care proposal [1] will be elaborated.

To this end, rather than planning models for identifying the prevalence and incidence of 
language disorders in children, one must identify the risk factors for these disorders. In the 
national literature, it is possible to find studies with this theme, but often associated with a 
specific pathology, such as stuttering and phonological disorders [2, 3].

Risk factors are understood to encompass “aspects of individual behavior or lifestyle, envi-
ronmental exposure, hereditary, or congenital characteristics that are associated with a health 
related condition” (Health Sciences Descriptors, DECS) [4]. These conditions that increase 
the chances of the child presenting speech-language disorders and that can be avoided, con-
trolled, or treated. Risk is defined as the chance of a child exposed to certain factors (environ-
mental or biological) to acquire or develop speech-language disorders [5].

Pre-, peri-, and post-natal events, such as prematurity, low birth weight, complications in 
pregnancy and childbirth, are considered biological risks for these disorders. Among the envi-
ronmental risk factors, low socioeconomic status, schooling, and fragility in family ties are men-
tioned. There is often a concomitance of the two types of risk, causing a cumulative effect [5, 6].

For the identification of risk factors, understanding as essential for the design of care processes 
for the population, the Protocol for the Identification of Risk Factors for Language and Speech 
Disorders (PIFRAL) was proposed [7]. This protocol consists of a form with 29 items adminis-
tered to parents/guardians of children (Annex A) and includes sociodemographic issues (age, 
gender, declared race and schooling of the child, age, schooling and profession of parents, place 
of residence), about the family information (number of siblings, birth order, twinning, time 
spent with the children, language used at home), on pre-, peri-, and post-natal periods, and 
temperament of the child [7]. The results of the pilot study indicated that the PIFRAL can be 
used as a tool to identify the risk factors for speech-language disorders. The main factors identi-
fied in the population were family history, intercurrences during pregnancy, prematurity, low 
birth weight, prolonged hospitalizations, being an only child, male gender, and deleterious 
oral habits. The authors of the study mentioned above pointed out the need to carry out a new 
analysis with the increase of the sample of children with speech-language alterations, in order 
to observe if the results will be maintained or if there will be changes in the frequency of occur-
rence of risk factors for speech-language disorders in children [7].

The objectives of the present study were: to identify the risk factors for speech-language dis-
orders in children up to five years of age and to verify the relationship between risk factors 
and speech-language diagnostic hypotheses.

2. Methods

Descriptive, retrospective, and prospective study, developed with the children attending 
the Laboratório de Investigação Fonoaudiológicaem Atenção Primária à Saúde (Laboratory 
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of Speech and Language Research in Primary Health Care, LIFAPS) of the Department of 
Physiotherapy, Speech-Language and Hearing Science and Occupational Therapy of the 
School of Medicine of University of São Paulo (FMUSP), from March 2010 to July 2014.

The study was approved by the Research Ethics Committee of FMUSP, process n° 057/11, and 
by all parents/guardians that signed the Free and Informed Consent Form (consent form).

The study involved 238 children and their parents and/or guardians, who searched for 
speech and language therapy at the referred school-clinic. The inclusion criteria were age 
group up to five years old and with established diagnostic hypothesis in the areas of hear-
ing, voice, speech, language, and myofunctional orofacial system. Children whose parents 
did not sign the consent form and/or whose medical records had incomplete information 
were excluded.

In the clinical care routine of the LIFAPS, where speech-language screening occurs, the par-
ents/guardians of the children enrolled were asked to respond to the PIFRAL [7] form, indi-
vidually by interviews with the speech-language therapist.

The diagnostic hypothesis was established through the evaluation of the language (phonol-
ogy, fluency, pragmatic, and semantic), cognitive, hearing, communicative, voice, and orofa-
cial myofunctional abilities.

The diagnostic hypotheses (DH) were categorized into: language disorder typical of the 
autism spectrum (LDAS); language disorder (acquisition and/or development of receptive 
and/or expressive language (LD); phonological disorder (PD); oral-motor disorders (OD); lan-
guage disorder characteristic of neurological impairment or syndrome (LDNS), voice disor-
der (VD); fluency disorder (FD); and language impairment due to hearing loss (LIHL).

Descriptive statistics were used to analyze the sociodemographic profile and frequency of 
occurrence of risk factors and diagnostic hypothesis; the Student's t-test was used to analyze 
the relationship between risk factors and diagnostic hypotheses.

3. Results

3.1. Sociodemographic profile

The predominant age group of the participating children was between 2 and 5 years of age, 
of the male gender, of the race declared as white and of the socioeconomic level C. The infor-
mant was most often the mother (Table 1).

Most of the children participating in the study enrolled school (78.2%) and the majority of 
mothers (85.1%) and parents (73.1%) had completed high school (Table 2).

3.2. Factors related to family

Of the 238 children, 156 had siblings. In most cases, the participating child was the youngest 
son (Table 3).
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Level of education Classification n %

Mother Until EMI (municipal 
elementary school)

40 16.8

From EMC (middle and higher 
education)

194 85.1

Was not able to inform 3 1.3

Did not attend 1 0.4

Father Until EMI 47 19.7

From EMC 174 73.1

Was not able to inform 16 6.7

Did not attend 1 0.4

Table 2. Level of education of the 238 parents.

Demographic information Classification N %

Age group 0–12 months 01 0.4

1–2 years old 13 5.5

2–5 years old 224 94.1

Gender Male 171 71.8

Female 67 28.1

Race White 158 66.4

Yellow 03 1.3

Brown 50 21.0

Black 27 11.3

Degree of relatedness of the 
informant with the child

Mother 213 89.5

Father 19 8.0

Grandmother 05 2.1

Aunt 01 0.4

Socioeconomic level (ABEP) 
[30]

A1 03 1.3

A2 08 3.4

B1 18 7.6

B2 52 21.8

C1 60 25.2

C2 41 17.2

D 47 19.7

E 08 3.4

Table 1. Description of the 238 children who participated in the study.
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Only 4.2% of the children were twins; and the vast majority were Brazilian Portuguese speakers 
(98.7%). Parents spent between 4 and 8 hours per day with the children (Table 4).

3.3. Factors related to child’s health

The categorization of the frequency of risk factors was performed according to the period of 
occurrence: pre-, peri-, or post-natal (Table 5). The occurrence percentages were lower than 
40%, except for the presence of deleterious oral habits (51.3% of subjects).

In the pre-natal period, the predominant risk factor was the presence of family history (39.5%) 
and intercurrences during pregnancy (37.0%) (Table 6).

In the peri-natal period, the predominant risk factor was prematurity (18.1%) (Table 7).

In the post-natal period, the predominant risk factor was deleterious oral habits (51.3%). It is 
interesting to note that in 39% of the children there was only one risk factor (Table 8).

There was, therefore, a higher concentration of the occurrence of risk factors in the peri-natal 
period.

The temperaments affective (53.8%) and shy (19.7%) had the highest frequency (Tables 9 and 
10). All types of temperament were explained to parents and they should choose only one, 
which best describes the child.

Position among siblings Total n (%)

First born 26 (10.9)

Middle child 18 (7.6)

Youngest 112 (47.1)

Only child 80 (33.6)

Not informed 2 (0.8)

Total 228

Table 3. Distribution of the subjects according to the position among the children.

Hours/day n %

None 1 0.4

Less than 4h 33 13.9

From 4 to 8h 119 50.0

From 8 to 16h 85 35.7

Table 4. Descriptive distribution of the time parents spend with children.
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Pre-natal factors n %

Name 77 32.4

Family history (language disorder) 94 39.5

Substance use 53 22.3

Complications 88 37.0

Background + substances 21 8.8

Background + intercurrences 35 14.7

Substances + intercurrences 31 13.0

All 13 5.5

Table 6. Distribution of the occurrence of pre-natal risk factors.

Peri-natal factors n %

None 188 79.0

Prematurity 43 18.1

Lowweight 20 8.4

APGAR 4 1.7

Prematurity + low weight 15 6.3

Prematurity + APGAR 2 0.8

Low weight + APGAR 1 0.4

All 1 0.4

Table 7. Distribution of the occurrence of peri-natal risk factors.

Post-natal factors n %

None 48 20.2

Hospitalizations 82 34.5

Genetic syndrome 25 10.5

Neurological or psychiatric pathology 41 17.2

Chronic disease 37 15.5

Exposure to some type of violence 37 15.5

Oral habits 122 51.3

Two factors associated 63 26.5

Three factors associated 19 8.0

Four factors associated 15 6.3

Table 8. Distribution of the occurrence of post-natal risk factors.
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3.4. Relationship between the diagnostic hypotheses and the study variables

In the association between DH and socioeconomic level, there was no statistical significance 
in four HD; however, there was a significant difference between the two groups of socioeco-
nomic level: those who were at the lower levels had more speech-language disorders than 
those at the higher levels (Table 11).

In the group, there was a bigger occurrence of children with one or more siblings presenting 
speech-language disorders when compared to the “single child” category (Table 12).

For the comparative analysis between DH and number of risk factors, the 238 children were 
divided into 3 groups: a group with up to 3 risk factors, a group with 4–7 risk factors and a 

Temperament N %

Hard 31 13.0

Affective 128 53.8

Fearful 20 8.4

Agressive 25 10.5

Shy 47 19.7

Note: There was a significant statistical difference between the majority of DH and the male gender: more boys presented 
speech-language disorders than girls. There was no significance in the DH fluency disorder to hearing disorder 
(Table 10).

Table 9. Occurrence of subjects’ each type of temperament.

Gender Student t-test

Male Female p value

LDAS 16 3 <0.001*

LD 67 34 <0.001*

PD 43 10 <0.001*

OD 16 3 <0.001*

LDNS 4 9 0.006*

LIHL 2 0 0.02*

FD 3 2 0.21

VD 4 2 0.09

More than one DH 16 4 <0.001*

Total 171 77 <0.001*

*Significant values for the confidence interval of 5%.

Table 10. Association between the diagnostic phonoaudiological hypothesis and the gender.

Advances in Speech-language Pathology264

group with 8 and 9 risk factors. There were no children with more than 10 risk factors. The 
different DH were related to each other, in an association with a number of risk factors.

For up to three risk factors, the hypotheses that presented significant relation were: LDNS and 
PD, LDNS and LD, OD and PD, and OD and LDNS (Table 13).

Socioeconomic level Student t-test

A or B C, D, or E p value

LDAS 10 9 0.17

LD 20 80 <0.001*

PD 21 31 0.003*

OD 10 9 0.17

LDNS 4 9 0.006*

LIHL 1 1 0.5

FD 3 2 0.21

VD 3 3 0.5

More than one DH 8 12 0.01*

Total 80 156 <0.001*

*Significant values for the confidence interval of 5%.

Table 11. Association between the diagnostic hypothesis and the socioeconomic level.

Number of siblings Student t-test

None One or more p value

LDAS 7 11 0.04*

LD 35 66 <0.001*

PD 16 37 <0.001*

OD 5 14 0.001

LDNS 6 7 0.17

LIHL 2 0 0.02*

FD 3 2 0.21

VD 1 5 0.008*

More than one DH 5 15 <0.001*

Total 80 157 <0.001*

*Significant values for the confidence interval of 5%.

Table 12. Association between the diagnostic hypothesis and the number of siblings.
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In the group of children with four to seven risk factors, there was a significant association 
between: LDNS and LDAS, PD and LD, PD and OD, PD and LDNS, LDNS and OD (Table 14).

In the group of children with eight and nine risk factors, no significant relationships were 
observed between the different DH.

4. Discussion

4.1. Sociodemographic characterization

The sample analyzed for the current study had a 40% increase in participants compared to the pilot 
study [7]. The sociodemographic characterization presented some changes in relation to the sample 

Up to three risk factors

PD LCNS FC AADREL AMOS ALPA AV

LDAS 0.37 0.18 0.44 0.49 0.49 0.35 0.45

PD – 0.02* 0.44 0.12 0.003* 0.23 0.49

LDNS – 0.06 0.02* 0.02* 0.34 0.10

FD – 0.43 0.42 0.19 0.46

LD – 0.49 0.31 0.44

OD – 0.29 0.43

LIHL – 0.09

VD –

*Significant values for the confidence interval of 5%.

Table 13. Comparative analysis of the number of risk factors (up to three factors) according to the diagnostic hypothesis 
through the Student t-test.

From four to seven risk factors

PD LDNS FD LD OD LIHL VD

LDAS 0.31 0.04* 0.49 0.42 0.44 0.31 0.43

PD – 0.03* 0.40 0.05* 0.004* 0.22 0.37

LDNS – 0.12 0.06 0.04* 0.4 0.05

FD – 0.43 0.45 0.32 0.5

LD – 0.39 0.27 0.09

OD – 0.28 0.25

LIHL – 0.19

VD –

*Significant values for the confidence interval of 5%.

Table 14. Comparative analysis of the number of risk factors (four to seven factors) in relation to the diagnostic 
hypothesis through the Student t-test.
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of the mentioned study, but the risk factors for speech-language disorders related to the family, the 
child's health and the environment remained, reaffirming what are the risk factors that deserve 
attention of health professionals during child development. The characteristics that persisted in the 
current study in relation to the previous study [7] were age range, male gender prevalence, and shy 
and affective temperament. These data corroborate previous studies [8–13].

Boys are more likely to have speech and language difficulties compared to girls though 
scientists are undecided as to why. Research works are still being carried into the reasons 
for this distinction between the sexes. Boys are 2.6 times more likely to be identified with 
language disorders than girls, indicating the strong gender discrepancy found consistently 
in epidemiological studies [12].

One point that differed to the previous study was the socioeconomic level of the family mem-
bers who sought speech and hearing care. The highest frequency of search was of individuals 
in class C2 (25.2%), followed by B2 (21.8%), and D (19.7%). The socioeconomic level is a factor 
that may increase the risk for speech-language disorders. There was a significant relationship 
between language disorders and social disadvantage. Children with high socioeconomic dis-
advantage were 2.30 times more likely to have language disorders than children with low lev-
els of socioeconomic disadvantage [12]. Of the environmental factors, both parents’ education 
and social class correlated positively with the child’s language comprehension in a previous 
study [14]. Regression analyses showed that the mother’s social status had predictive value 
on the child’s language comprehension at 36 month of age. This result is in agreement with 
earlier reports [15, 16]. The father’s educational level and social class was also correlated with 
the child’s language comprehension; however, these factors did not reach predictive value at 
the population level [14].

The higher the family income, the better the phrasal structure elaborated by the child. Family 
income may also be associated with the quantity and quality of stimuli provided by the par-
ents to the child [17]. It is now established that the quality of early parent-child relationships 
does have an influence on later child cognitive and language development [18]. More remains 
to be learned, however, about the mechanisms of this effect, the interplay between the par-
enting relationships and what aspects may be most amenable to intervention [19]. As well as 
mother-child, the importance of father-child relationships has become increasingly evident 
[20]. One study found that the child’s lexical skills were higher when the father was at home at 
least part-time during the early developmental years [14]. Extant studies [21] have shown that 
fathers use more questions and require clarification when talking with their young children, 
which may partly explain the results. Furthermore, the authors found that the father’s social 
status and working from home were predictive factors for children’s lexical development. The 
results may emphasize the changing and less stereotyped role of the father as a supportive 
and active person in their children’s development [14].

4.2. Frequency of occurrence of the risk factors studied

Regarding behavior, we highlight the greater occurrence of shy and affective temperaments. 
Research studies characterize affective temperament as being more conducive to development, 
although further studies are still necessary so that this correlation can be effectively considered; 
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and, the data suggest that the shyness may be a reflection of the speech-language disorder itself 
[22]. Studies have also indicated a link between positive temperament traits and vocabulary. 
For instance, children rated as high in positive affectivity had larger receptive vocabularies at 
13 months of age than children who scored lower on this trait [23]. Similarly, high levels of 
affect—extraversion at 2 years of age—have been found to predict advanced language skills 
into middle childhood [24]. Other studies, however, have not found the same strong support 
for the link between temperament and language development. In a study of Swedish infants, 
for example, researchers found no relation between difficult temperament and vocabulary or 
shared book reading [25]. Furthermore, whereas some studies have indicated that traits like 
shyness may be related only to productive vocabulary, and so may be more related to per-
formance than actual ability [26], others have found associations between temperament and 
receptive, but not expressive, vocabulary [27]. Thus, whether and how temperament in young 
children is related to their language abilities remain unclear. One reason for these mixed find-
ings may be that other characteristics, such as cognitive ability, moderate role of temperament 
in language development [28].

There was a greater occurrence of youngest children, followed by single children. The effect of 
a child’s birth order on emerging language seems to be still under debate. While birth order, 
laziness, and bilingualism are all commonly believed to lead to speech and language delay, 
their contributory role has never been proved [29]. Mothers report larger receptive and expres-
sive vocabularies in their first-borns. However, standardized testing and direct observation 
showed that there was no difference in either receptive or expressive vocabulary between first-
borns and second-borns [30]. One study found that first-born children reached the 50-word 
milestone earlier than later born children. However, they found that after children had reached 
this 50-word milestone, there were no differences in vocabulary production between the first- 
and later born children. The authors concluded that it seems that the effect of birth order is 
limited to the onset of language production [31]. Other hypotheses considered for these results 
are the division of attention that the parents need to do with the birth of the youngest son and 
his infantilization for a longer time comparing to the oldest [7–13]. We can observe the possible 
relation between the treatment of the parents with the youngest child and the only child.

In the peri-natal period, there was a higher occurrence of the prematurity risk factor and may 
impair aspects of neural plasticity, which interferes with development as a whole, including 
language [7].

In the pre-natal period, family history and drug use (licit or illicit) were the most prevalent 
risk factors. It is known that there is a correlation between the family history and the occur-
rence of speech-language disorders in the following generations [2]. As for drug use, there 
is interference in the development of the fetus, interfering in the development of language.

In the post-natal period, the most frequent risk factors were deleterious oral habits, corrobo-
rating previous studies [32, 33] and hospitalizations for extended periods of time. Regarding 
the hospitalization, it is important to emphasize that the emotional state of the child and all 
biological factors affected in this process for a long period are related to the development of 
language [34].
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4.3. Diagnostic hypothesis and risk factors

The different diagnostic hypotheses (DH) were related to each other, in an association with a 
number of risk factors. The majority of the study population presented up to three risk factors, 
where the following relationships were observed: OD and PD, LDNS and OD, LDNS and PD, 
and LDNS and LD.

The children with LDNS presented statistically, in proportional values, a greater occurrence 
of risk factors than the others.

Associations between OD and PD may be linked to risk factors involving deleterious oral habits, 
repetitive otitis, respiratory disorder [35], besides eating disorders and family aspects [36].

When correlating LDNS and OD, it can be emphasized that in several syndromes described 
in the literature [37, 38], one of the alterations found is in the myofunctional orofacial system. 
Regarding the risk factors, both pathologies presented a high index of risk factors, although 
LDNS had a higher incidence of these factors in general. For LDNS, the predictive factors per-
meated the pre- and peri-natal, whereas for OD, the environmental risks, such as deleterious 
oral habits, stood out.

For the correlation between LDNS and PD, we can highlight the etiological factor preponder-
ant in relation to the population with LDNS and the environmental factors and alterations 
in the phonoarticulatory organs in the population with PD, already described in this study 
[39, 40].

As for the relationship between LDNS and OD there is a distinction between biological and 
environmental risks, in the correlation between LDNS and LD this also occurs. It is possible 
to highlight the high occurrence of biological factors (especially pre- and peri-natal) for LDNS 
and environmental factors for LD (such as opportunities offered by the environment).

For the range of subjects with four to seven risk factors, the following relationships were 
observed: LDNS and LDAS (language disorder characteristic of the autism spectrum); PD and 
LD, PD and OD, PD and LDNS, and LDNS and OD, the last three being also present in the 
population with up to three risk factors.

When thinking about the relationship between LDAS and LDNS, the etiological aspects can 
be highlighted. The population with LDNS presented a higher number of risk factors com-
pared to LDAS. Children with a diagnosis of LDNS were the ones with the highest pre- and 
peri-natal risk, which corroborates with etiological studies of several syndromes [39, 40]. On 
the other hand, the diagnostic hypothesis of LDAS does not have a defined etiology, which 
could explain the low occurrence of risk factors in these individuals [41].

The LD population had a higher number of risk factors than those with PD. Studies indicate 
that in what concerns the occurrence of LD, children depend on the opportunities offered by 
the environment, in addition to genetic inheritance, nutrition, and social aspects [35]. As for 
risks for the development of PD, there are recurrent otitis, respiratory alterations, alterations 
in auditory processing, as well as socioenvironmental aspects, besides family members [2].
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For eight to nine risk factors, no statistically significant relationships were observed.

It has not yet been possible to identify how many risk factors are related to each diagnos-
tic hypothesis, although it can be affirmed that they may be different for each diagnostic 
hypothesis.

It is of great importance that this instrument can be validated, in a comparative study with 
the application of the protocol in parents of typical development children, since it can be 
a facilitating factor to encourage in practice the expanded clinical concepts determined by 
the Unified Health System (SUS). Being a protocol of easy application, the PIFRAL can be 
a potentiator of the matrix support, which aims at the qualification of interdisciplinary 
actions with bigger appropriation of the knowledge of the several areas, in an interdisci-
plinary team [42].

5. Conclusion

The aspects being male gender, prematurity, shyness, being an only child or youngest child, 
presenting deleterious oral habits, having a family history of speech-language disorders, and 
use of licit or illicit drugs during pregnancy seem to be the factors that should draw the atten-
tion of the health professionals in child development. Therefore, the monitoring of children 
who have these risk factors should be performed in order to promote the necessary stimula-
tion and the construction of healthy environments.

ANNEX A

Protocol of risk factors for language disorders

Number:

1. Age:

2. Gender:

3. Race:

4. Speech-languagecomplaint:

5. Onset age of speech-language complaints:

6. Are there cases of family members with the same difficulty or other hearing or commu-
nicative alterations? Which?

7. Child'seducation:

8. Parent's education:
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9. Parent’s profession

10. Number of siblings and their ages

11. Order of birth:

12. Twinning:

13. Parents age:

14. Maternal age atbirth:

15. Native language and language spoken at home:

16. Time that parents spend with their children:

17. Child’s temper:

18. Neighborhood:

19. Socioeconomic status:

20. Did the mother present pre-natal complications??

21. Did the mother use drugs, medication, alcohol, or tobacco during pregnancy?

22. Was the child born premature and/or underweight?

23. Was the Apgar score less than 4 in the first minute and less than 6 at 5 minutes in life?

24. Did the child have to be hospitalized?

25. What are the child's health conditions? Does he/she have any diagnosed diseases?

26. Has the child ever had an auditory test? Does he/she have difficulty hearing?

27. Does the child have difficulty feeding or facial motor problems?

28. Does the child has or has ever presented habits? For how long?

29. Has the child ever witnessed or experienced any type of violence? (assault, fights, disap-
pearanceofrelatives, abuse, neglect, etc.)
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Abstract

Comprehensive studies on aspects related to the assessment of different biomedical 
parameters (acoustic and laryngeal signs and oral airflow amplitude), as well as param-
eters for speech disorders, articulation rate, speech inconsistency, and speech stimulabil-
ity, are essential for better professional practice and to understand misarticulations in 
children with speech sound disorders (SSDs). Different equipments that enable nonin-
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clinical manifestations of children with SSD is constant, arising from the need to work accord-
ing to the evidence-based practice. This practice emerged at the beginning of this century and 
refers to the combined use of different evidence to make the correct clinical decisions for a 
given individual [1]. The need to use clinical evidence to carry out a differential diagnosis, 
associated with the knowledge of speech-language therapists, appeared from the demand 
for more accurate diagnoses for the treatment of different human communication disorders. 
Recent studies in the area of speech and language disorders highlight the heterogeneity of 
SSD cases in terms of their manifestation, severity, and intelligibility [2–8].

SSD is defined in the diagnostic and statistical manual of mental disorders (DSM-5) [9] and 
ICD-10 [10] as difficulty in using age-appropriate speech sounds for an individual dialect and 
is the most prevalent speech and language disorder in children [11–13]. It is already known 
that children with SSD may present speech impairment caused by difficulty with auditory 
input (auditory processing of information) and/or cognitive-linguistic processing and/or 
motor speech processing. The interrelationship between these aspects [14–19] is the reason 
why studying them is of fundamental importance to better comprehend this disorder.

The greater the therapists' knowledge about instruments that can be used to describe better 
SSD cases, the more accurate their clinical decisions. Therefore, comprehensive studies into 
aspects related to evaluating different biomedical parameters (acoustic and laryngeal symp-
toms and signs of oral airflow amplitude), as well as of parameters of speech disorders, articu-
lation rate, speech inconsistency and speech stimulability, are essential to better understand 
the changes in children with speech disorders.

In general, the diagnosis of SSD is performed by applying language and speech tests, such as 
spontaneous speech, picture naming, and imitation of words and sentences. These are sub-
mitted to phonological analysis to identify changes according to child age [20]. There is no 
requirement for specific equipment for the application of these language and speech assess-
ments, except for the test procedures. Additionally, a camera for filming and a good quality 
microphone/recorder are usually used to record data collection and ensure that they can be 
reanalyzed as many times as necessary.

In the following studies that are going to be presented, phonological evaluations for the 
diagnosis of SSD were carried out based on the Phonology Test [21] from ABFW—Infantile 
Language Test [22], which was developed and standardized for native speakers of Brazilian-
Portuguese [23]. This test includes a picture naming task composed of 34 pictures of objects 
with 90 consonants, and a word imitation task composed of 39 words with 107 consonants. 
The test allows the evaluation of the phonetic inventory and phonological processes and the 
results can be analyzed according to age (for children aged 4–7 years) for both the occurrence 
of phonological processes (Table 1) and sounds in the phonetic inventory [21, 23].

The application of complementary tests to verify biomedical parameters has been an increas-
ingly used resource in speech-language pathology research and clinical practice. The aim of these 
tests is to refine SSD diagnoses, giving the speech-language pathologist a better understanding 
of the specific impairments presented by a particular individual, given that SSD is a heteroge-
neous disorder both in terms of its cause and its manifestation. The complementary tests most 
frequently used in our recent research include cognitive-linguistic, auditory-perceptual, and 
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speech production assessments. This chapter highlights the evaluation of auditory-perceptual 
processing by means of assessments of central auditory processing (CAP), electrophysiology of 
hearing—given that pure-tone, speech audiometry, and tympanometry are routinely used with 
children during the diagnostic phase. It also considers speech production, investigated using 
speech acoustics, electroglottography (EGG), aerodynamic measures, and ultrasound tongue 
imaging.

1.1. Auditory perception

The auditory perception of speech allows children, through an active process, to organize 
their internal representations of the language to which they are exposed in order to produce 
the sounds of this language.

Speech perception can be defined as the process of continuous transformation of an acous-
tic signal into discrete linguistic units, which occurs through a multistage process permit-
ting the extraction of acoustic information that relies on auditory processing mechanisms. 
Subsequently, the acoustic representation is transformed into phonetic units, and then a hier-
archically organized phonological representation of phones is constructed [24]. Studies into 
auditory perception of speech have as their central theme the auditory comprehension of 
speech, but they also describe the organization of sublexical tasks, such as syllable discrimi-
nation [25].

Phonological processes Example in BP Elimination of phonological 
processes

Target Production (in years; months)

Syllabic reduction /´gato/ [´ga] 2; 6

Consonantal harmony /sa´pato/ [pa´pat∪] 2; 6

Stopping /´sala/ [´tal ] 2; 6

Velar backing /´t_la/ [´k_la] 3; 6

Palatal backing /´saco/ [´∢ak∪] 4; 6

Velar fronting /´k la/ [´t l ] 3; 0

Palatal fronting /´∢e℧o/ [´se℧∪] 4; 6

Liquid simplification /´bala/ [´ba℧ ] 3; 6

/´kara/ [´kala]

/´pa a/ [´pa℧ ]

Cluster reduction /´preto/ [´pet∪] 7; 0

/´bluza/ [´buz ]

Final consonant deletion /´pta/ [´p ℧t ] 7; 0

/´pasta/ [´pat ]

BP, Brazilian-Portuguese.

Table 1. Phonological processes used in Brazilian-Portuguese, age of normalization of processes, and examples.
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Younger children present a need for a larger number of acoustic signals to understand the 
contrasts between speech sounds. The production performance of motor sequences increases 
and the variability in production decreases with child development. This regulation of move-
ment and the learning of motor skills occur in a close and continuous connection between 
action and perception, and this connection is responsible for the development of the auditory 
and kinesthetic monitoring of articulatory gestures. Auditory perception as a function of lan-
guage exposure selects some sound categories to be preserved, whereas others are neglected.

Difficulties in auditory perception may occur as a result of hearing loss, a change in central 
auditory processing or immaturity of the auditory system to process sounds properly. During 
their development, children gradually acquire the auditory-perceptual and speech sound pro-
duction domains, as well as an understanding of the linguistic rules that govern their use in 
a particular language. Assessment of the auditory perception of children with SSD is of great 
importance insofar as problems in this area are seen by several authors as one of the possible 
causes of the disorder [19, 26–30]. In these cases, in addition to the standard set of audiologi-
cal tests, it is possible to perform electrophysiological exams to evaluate the functional and 
structural integrity of the auditory pathway and the central and peripheral auditory systems 
[31–34]. Additional testing can also assess central auditory processing via auditory closure, 
figure-background, temporal ordering, and interhemispheric transfer capacities. It is worth 
mentioning that electrophysiological tests can be conducted at any age, but the standardiza-
tion of expected responses is only possible in children aged 2 years and older, whereas evalu-
ation of the CAP can be conducted only in children older than 7 years owing to the maturation 
of auditory structures, which is completed approximately at this age.

1.2. Speech production

The development of motor speech control is influenced not only by biological factors, but 
also by intrinsic (cognitive-linguistic and sensorimotor maturation) and extrinsic (auditory 
and visual stimulation and perception) forces [35]. Recent studies suggest that when children 
begin to produce their first words, the coordination of the muscular movements involved in 
speech is distinct from that presented in sucking and chewing [36].

To achieve the adult standard, vocal tract growth occurs not only in geometric proportion, 
but also in terms of anatomical restructuring, which refers to the physical changes that occur 
in the vocal tract structures throughout development [37]. It is worth emphasizing that motor 
speech control does not occur uniformly, that is, some articulators develop toward the adult 
pattern before others [38]. Studies indicate that control of the mandible occurs before that of 
the tongue and lips, perhaps because the mandible presents only vertical movements (lower 
degree of freedom) as opposed to the tongue and lips, which move more complexly (higher 
degree of freedom) [35, 37].

With respect to velocity of articulatory movements, a study [39] indicated an increase in the 
velocity of the mandible and lower lip between 9 and 21 months of age, indicating that both 
the growth and speed of the articulators present a very early increase toward the adult stan-
dard. The specific scientific literature also shows that motor speech skills begin to be refined 

Advances in Speech-language Pathology278

from the age of 8, continuing up to the age of 16 [40]. Therefore, children at the beginning of 
speech production do not present sufficient neuromuscular control to produce sounds and, 
consequently, need to adopt strategies to approach the adult speech model [37]. Articulation 
rate is an interesting measure to assess the pace at which speech segments are produced. 
Because this measure can be easily obtained (it only requires a stopwatch to mark the time 
in which a given sentence is produced) and rapidly calculated (division of the number of 
produced phones by the time), it can be widely used in speech-language pathology practice.

In addition to the articulation rate, speech-language therapists have been using measures that 
are more objective over the years. To this end, instruments that produce more accurate results, 
such as acoustic speech analysis, EGG, aerodynamic measures, and ultrasound tongue imag-
ing, have been increasingly used. Through the visualization of a spectrogram, speech acous-
tics allows verification of the acoustic properties of sounds that cannot be detected auditorily. 
In the case of children with SSD, this helps with the characterization of the phonological 
substitutions and mainly with a better understanding of the distortions usually present in the 
production of anterior sounds.

EGG allows the verification of vocal fold functioning by placing two electrodes on the thy-
roid cartilage and using specific software that indicates the opening and closing of the vocal 
folds. Aerodynamic measures also contribute in the verification of the control mechanism 
of vocal fold vibration, allowing the observation of intraoral airflow pressure. This occurs 
because the control of voiced sounds requires, among other conditions, appropriate glottal 
opening and sufficient airflow through the glottis to support vibration, and increased intra-
oral airflow pressure decreases the pressure ratio through the glottis, reducing vocal fold 
vibration (a condition for the occurrence of voicing) [41]. Both EGG and aerodynamic mea-
sures show quite interesting outcomes for children with SSD who present the phonological 
process of devoicing of fricatives and plosives, which is very common in Brazilian-Portuguese 
(BP) [42, 43]. Ultrasound tongue imaging (UTI) is a tool used in articulatory analysis because 
it allows real time visualization of tongue movement, allowing speech-language therapists to 
visualize how the lingual sounds are produced, mainly in cases of substitutions of anterior 
sounds by posterior sounds (or vice versa) [44–48], as well as in cases of distortions [49, 50]. 
Thinking of ways to address these interrelationships in children with SSD, our research group 
has conducted different studies seeking to equip speech-language therapists with innovative 
knowledge regarding the evaluation and treatment of this pathology. Therefore, the purpose 
of this survey is to present the recent advances observed in studies conducted with speakers 
of Brazilian-Portuguese aiming to improve the assessment of speech sound disorders and to 
better understand the relationship between the different processing mechanisms involved in 
speech.

2. Relationship between auditory and cognitive-linguistic processing

Speech perception is an important stage in the development of speech sounds in children [15, 
25, 51, 52], and its role is described as a mediator for learning sound production. With this in 
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mind and because of the difficulties observed in children with SSD, several studies have been 
conducted to investigate the central auditory processing (CAP) [18, 53] and electrophysiologi-
cal responses obtained through auditory-evoked potentials in Brazilian-Portuguese speaking 
children with SSD. These studies seek to identify the auditory-perceptual characteristics of 
children with this speech disorder as well as the evidence of altered auditory processing and 
the lack of maturity-integrity of auditory pathways that could compromise auditory feed-
back, which is extremely important for phonological development.

For the identification of such characteristics, the application of tests involving these three pro-
cessing mechanisms (auditory-perceptual, cognitive-linguistic, and motor speech) is impor-
tant for the identification of major impairments and consequent selection of the treatment 
to be applied to the individual being assessed. The evaluation of CAP provides significant 
contributions to the diagnostics of SSD, as it helps with the identification of the speech impair-
ments presented by children with this disorder. A CAP disorder could affect the ability to 
discriminate speech sounds and result in altered and/or less stable neural representations 
of these sounds, which may interfere with speech perception and production [54]. The CAP 
evaluation considers the interaction of the auditory information associated with the acquisi-
tion and organization of the phonological rules in this population, and it is important to guide 
speech-language pathology intervention. This contribution comes about because the central 
auditory processing disorder (CAP disorder)—defined as a difficulty with sound informa-
tion processing—may result in language and learning disorders [55], as it interferes with the 
formation of a stable representation of phonemes in the brain and with speech perception, 
hindering the learning of phonology, syntax, and semantics [56].

There are few studies in the literature correlating SSD with CAP for either English or Brazilian-
Portuguese. This can be explained by the fact that the diagnosis of SSD is most frequently 
performed between the ages of 5 and 7 and the application of CAP is conducted only after 7 
years of age because of the maturation of the auditory structures involved, which is expected 
to be almost complete by this age.

A recent study [18] addressed the analysis of phonological and CAP measures in children 
with SSD. The study sample was composed of 21 individuals with SSD aged 7:0–9:11 years 
divided into 2 groups: participants with SSD and participants without CAP disorder. The 
assessment comprised tests of phonology, speech inconsistency, metalinguistic and motor 
speech abilities. The abilities assessed in the central auditory processing and the following 
behavioral phenomena are in Table 2.

CAP abilities Behavioral phenomena

Auditory closure Acoustic signal recognition when parts of it are omitted

Figure-background Identifying the speech signal in the presence of other 
competitive sounds

Temporal ordering and interhemispheric transfer Recognition of acoustic characteristics of the signal

Table 2. Abilities and behavioral phenomena assessed in the CAP.
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The results indicated that children with SSD and CAP disorder showed higher occurrence 
of the phonological process of consonant cluster reduction and greater difficulty in pho-
nological awareness abilities: rhyme and alliteration. In addition, the group without CAP 
disorder presented lower values of percentage of consonants correct-revised (PCC-R) and 
higher values of process density index (PDI), and consequently greater severity of SSD 
(Figure 1).

A cutoff value was established for the PDI [57], indicating that children with an index value >0.54 
showed a strong tendency toward presenting a CAP disorder (sensitivity of 0.73 and specificity 
of 0.90). This measure effectively indicated the need for CAP evaluation in children with SSD 
aged 7 years and older.

In addition, the authors verified in 2016 that the greater the severity of SSD and the greater 
the impairment with metaphonological skills of rhyme and alliteration, the larger the number 
of absent sounds in the child’s phonetic inventory, and the larger the number of altered skills 
found in the CAP exam. Therefore, this reinforces the existing interaction between the three 
processing mechanisms.

Another recent study [53] was conducted to identify a cutoff value based on the PCC-R [58] 
metric that could indicate the likelihood of a child with SSD also having a CAPD. Language, 
audiological, and CAP evaluations were administered. Participants were 27 individuals with 

Figure 1. Values of percentage of consonants correct-revised (PCC-R), percentage of consonants correct (PCC), and 
process density index (PDI) in both group.
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mind and because of the difficulties observed in children with SSD, several studies have been 
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the impairment with metaphonological skills of rhyme and alliteration, the larger the number 
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found in the CAP exam. Therefore, this reinforces the existing interaction between the three 
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SSD aged 7–10:11 years divided into 2 groups according to their CAP evaluation. Three differ-
ent auditory skills were assessed using the Brazilian versions of four CAP tests [59]. Auditory 
closure was assessed using the figure identification (with competitive ipsilateral noise) test; bin-
aural integration was evaluated using the dichotic digits test; and temporal ordering was tested 
using both the pitch pattern sequence test and the duration pattern sequence test. The results 
indicated that SSD severity varied according to the number of impaired auditory skills. Greater 
severity of speech disorders in children was associated with a greater probability of presenting 
a CAP disorder. The cutoff values of 83.4% for the picture naming task (N) and 84.5% for the 
imitation of words task (I) successfully distinguished children with CAP disorder from those 
without.

In addition to the conventional audiological assessment composed of tonal audiometry, vocal 
audiometry, tympanometry measures, and central auditory processing exam, the central and 
peripheral auditory systems can be evaluated by auditory-evoked potentials (AEPs). As it 
is possible to assess the AEPs from the age of 2, these tests can be performed at the time of 
the SSD diagnosis, providing important information for the implementation of treatment in 
each case. The studies developed for Brazilian-Portuguese relating children with SSD and 
AEPs have applied both short latency potentials, using the click and speech stimuli, and long-
latency potentials, with speech and tone burst stimuli.

The study of the short- and long-latency AEPs in two boys with SSD, speakers of Brazilian-
Portuguese, aged 76 and 83 months [18]. The study characterized both the severity of SSD 
and the auditory responses. SSD severity was described by the PCC-R index calculated based 
on a specific test for Brazilian [21]. As for the brainstem auditory-evoked potential (BAEP), 
the click and speech stimuli were used, as well as the long-latency auditory-evoked potential 
(LLAEP) with speech and tone burst stimuli for analysis of the latency values of components 
P1, N1, P2, N2, and P300. The results showed PCC-R values of 84% for the younger individual 
and 71% for the older individual. As for the long-latency potentials with speech stimuli, the 
results showed alteration in the components N1, P1, N2, and P2 in both individuals, suggest-
ing a delay in the latency of these components. This delay implies a decrease in the velocity 
of auditory processing of acoustic information in the cortical and subcortical regions. This 
change can hinder discrimination, integration, and auditory attention to verbal stimuli. In the 
P300 component, the individual with more severe SSD presented impaired results, suggest-
ing that SSD severity is associated with the P300 cognitive potential.

Other research [60] investigated whether neurophysiologic responses (auditory-evoked poten-
tials) differ between typically developing children and children with SSD, and whether these 
responses were modified in children with SSD after speech-language pathology intervention. 
Participants were 24 typically developing children and 23 children with SSD, aged 8–11 years. Of 
the 23 children with SSD, 12 were undergoing speech-language therapy and 11 were not. These 
children were re-evaluated after 12 weeks. All participants presented normal hearing thresh-
olds and were submitted to the following procedures: conventional audiological, brainstem 
auditory-evoked response, auditory middle-latency response, and P300 assessments. Results 
of the electrophysiological responses indicated different latency between children with typical 
development and with SSD on both the BAEP and P300 tests. P300 responses improved in the 
children submitted to speech-language pathology intervention. The authors concluded that the 
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children with SSD presented impaired BAEPs and cortical region pathways that could benefit 
from intervention.

Aiming to compare the neurophysiological brainstem responses for clicks and repeated 
speech stimuli of children with and without SSD aged 7–11 years, a group of researchers [61] 
observed that the early stages of the auditory processing pathway of acoustic stimuli were not 
similar in children with typical development and those with SSD. This finding suggests that 
alteration in the coding of speech sounds may be a biological marker of SSD without defining 
the biological origins of phonological problems (Table 3).

3. Relationship between motor speech and cognitive-linguistic 
processing

The factors that positively affect child speech production throughout the developmental 
phase are associated with biological factors and/or learning abilities. Biological factors (modi-
fied with age) include anatomical growth and neurological and neuromuscular maturity. 
Learning skills (acquired with speech and language development) include motor learning 
(motor planning and motor programming of speech movements) and cognitive-linguistic 
(semantic, lexical, and phonological access) processing. For a better understanding of SSDs, 
many studies [62–65] have attempted to define linguistic markers by using specific instru-
ments, such as articulation rate (AR), acoustic analysis of speech (AA), aerodynamic mea-
sures, and ultrasound tongue imaging (UTI) that could contribute diverse objective evidence.

3.1. Articulation rate

Despite the fact that AR reflects the maturity of the motor speech system, it is not an iso-
lated motor measure. AR incorporates aspects related to the cognitive-linguistic processing 
of information [39, 66], including an increased load in phonological and syntactic processing 
beginning at the age of 5 years [67].

Click evoked—ABR Speech evoked—ABR

Wave I Wave III Wave V I–III interpeak III–V 
interpeak

I–V interpeak Wave V Wave A Wave C Wave F

Children 
without 
SSD

1.43 3.53 5.41 2.10 1.92 4.02 7.41 9.39 19.42 40.10

Children 
with SSD

1.50 3.64 5.54 2.14 1.91 4.04 8.58 10.32 18.76 40.00

p-Value 0.01* 0.01* 0.02* 0.43 0.70 0.25 <0.001* 0.0003* 0.95 0.58

ABR, auditory brainstem responses; SSD, speech sound disorders.
*statistically significant values (significance level adopted: 0.05).

Table 3. Middle-latency values for both groups in the ABR with click and speech stimuli.
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severity of speech disorders in children was associated with a greater probability of presenting 
a CAP disorder. The cutoff values of 83.4% for the picture naming task (N) and 84.5% for the 
imitation of words task (I) successfully distinguished children with CAP disorder from those 
without.

In addition to the conventional audiological assessment composed of tonal audiometry, vocal 
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peripheral auditory systems can be evaluated by auditory-evoked potentials (AEPs). As it 
is possible to assess the AEPs from the age of 2, these tests can be performed at the time of 
the SSD diagnosis, providing important information for the implementation of treatment in 
each case. The studies developed for Brazilian-Portuguese relating children with SSD and 
AEPs have applied both short latency potentials, using the click and speech stimuli, and long-
latency potentials, with speech and tone burst stimuli.

The study of the short- and long-latency AEPs in two boys with SSD, speakers of Brazilian-
Portuguese, aged 76 and 83 months [18]. The study characterized both the severity of SSD 
and the auditory responses. SSD severity was described by the PCC-R index calculated based 
on a specific test for Brazilian [21]. As for the brainstem auditory-evoked potential (BAEP), 
the click and speech stimuli were used, as well as the long-latency auditory-evoked potential 
(LLAEP) with speech and tone burst stimuli for analysis of the latency values of components 
P1, N1, P2, N2, and P300. The results showed PCC-R values of 84% for the younger individual 
and 71% for the older individual. As for the long-latency potentials with speech stimuli, the 
results showed alteration in the components N1, P1, N2, and P2 in both individuals, suggest-
ing a delay in the latency of these components. This delay implies a decrease in the velocity 
of auditory processing of acoustic information in the cortical and subcortical regions. This 
change can hinder discrimination, integration, and auditory attention to verbal stimuli. In the 
P300 component, the individual with more severe SSD presented impaired results, suggest-
ing that SSD severity is associated with the P300 cognitive potential.

Other research [60] investigated whether neurophysiologic responses (auditory-evoked poten-
tials) differ between typically developing children and children with SSD, and whether these 
responses were modified in children with SSD after speech-language pathology intervention. 
Participants were 24 typically developing children and 23 children with SSD, aged 8–11 years. Of 
the 23 children with SSD, 12 were undergoing speech-language therapy and 11 were not. These 
children were re-evaluated after 12 weeks. All participants presented normal hearing thresh-
olds and were submitted to the following procedures: conventional audiological, brainstem 
auditory-evoked response, auditory middle-latency response, and P300 assessments. Results 
of the electrophysiological responses indicated different latency between children with typical 
development and with SSD on both the BAEP and P300 tests. P300 responses improved in the 
children submitted to speech-language pathology intervention. The authors concluded that the 
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children with SSD presented impaired BAEPs and cortical region pathways that could benefit 
from intervention.

Aiming to compare the neurophysiological brainstem responses for clicks and repeated 
speech stimuli of children with and without SSD aged 7–11 years, a group of researchers [61] 
observed that the early stages of the auditory processing pathway of acoustic stimuli were not 
similar in children with typical development and those with SSD. This finding suggests that 
alteration in the coding of speech sounds may be a biological marker of SSD without defining 
the biological origins of phonological problems (Table 3).

3. Relationship between motor speech and cognitive-linguistic 
processing

The factors that positively affect child speech production throughout the developmental 
phase are associated with biological factors and/or learning abilities. Biological factors (modi-
fied with age) include anatomical growth and neurological and neuromuscular maturity. 
Learning skills (acquired with speech and language development) include motor learning 
(motor planning and motor programming of speech movements) and cognitive-linguistic 
(semantic, lexical, and phonological access) processing. For a better understanding of SSDs, 
many studies [62–65] have attempted to define linguistic markers by using specific instru-
ments, such as articulation rate (AR), acoustic analysis of speech (AA), aerodynamic mea-
sures, and ultrasound tongue imaging (UTI) that could contribute diverse objective evidence.

3.1. Articulation rate

Despite the fact that AR reflects the maturity of the motor speech system, it is not an iso-
lated motor measure. AR incorporates aspects related to the cognitive-linguistic processing 
of information [39, 66], including an increased load in phonological and syntactic processing 
beginning at the age of 5 years [67].
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Demands on oral language processing vary according to different speech tasks and depend 
on factors, such as attention, familiar sentence (word frequency and phonotactic probability), 
and size and syntactic complexity of the sentence. Previous studies have shown that children 
speak faster in simple speech tasks (such as repetition of syllables) than in tasks involving 
higher demand (such as spontaneous speech) [68]. Nip [69] noted that the velocity of articula-
tory movements was faster for speech tasks of low demand and slower for highly demanding 
ones.

Other studies have shown that children produce long sentences with higher AR in compari-
son with short sentences [70–72]. This phenomenon may be associated with AR control strat-
egies, such as reducing effort to increase coarticulation, thus generating an increase in the 
number of phones per second produced during speech. These motor adjustments also seem 
to be associated with motor speech control maturity, considering that AR is only greater in 
longer sentences than in shorter ones for adults, but not for younger individuals [67].

The use of inappropriate AR may also hinder the articulation of sounds and reduce speech 
intelligibility in children with SSD, resulting in disfluency, articulatory problems, and/or lan-
guage disorders, indicating difficulties in the formulation of language and/or in the recovery 
of words [69, 73, 74].

Studies with English [71, 73, 75] and Brazilian-Portuguese speakers [72] that analyzed AR in 
children with SSD indicated that these children present decreased AR compared with that of 
their typically developing peers. Decreased AR in children with SSD can occur due to motor 
speech control immaturity and/or may be caused by some form of compensation provided 
by these children, such as the occurrence of articulatory adjustments for certain problematic 
sounds in an attempt to improve speech intelligibility [73]. These studies also found no differ-
ence between boys and girls for the AR analysis.

The investigation of how linguistic complexity variables are related to age and phonologi-
cal measures can provide important insights to understand the influence of biological and 
cognitive-linguistic factors on the development of speech production velocity, such as those 
measured by AR.

A recent study [76] aimed to quantify the articulation rate expected between typically devel-
oping children and those with SSD to determine whether this measure could be used as a 
marker to complete SSD diagnosis. The study sample was composed of 157 children, aged 
60–119 months, distributed in two groups: a group of 70 participants with typical develop-
ment (TDG) and a group of 87 participants diagnosed with SSD (SSDG). A phonology test 
developed for native speakers of Brazilian-Portuguese [21] was applied to verify phonologi-
cal processes and calculate the PCC-R. AR was measured in a short sentence (ARSS) with 
12 phones “The dog ran away”—[´u ka´ʃoxu fu´ʒiʷ] and in a long sentence (ARLS) with 22 
phones: “Maria has a red ball”—[a ma´ɾia ´t˜e ´uma ´bɔla veɾ´meʎa]. The long and short sen-
tences were repeated three times each, with a total of 942 analyzed repetitions. Productions 
containing obvious disfluencies or intraphrase pauses (>250 ms) were also excluded. AR anal-
ysis was performed using the Praat 5.1 software.
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The results showed that AR values for children with SSD were lower than those for typically 
developing children [72, 73] and that the number of phones per second increased according to 
age in both groups. AR values can be used to distinguish children with SSD from those with-
out, as well as to indicate increased difficulty in speech production in children with SSD [73]. 
There was a evidence that children with SSD who had PCC-R <65% performed differently to 
those with PCC-R ≥65% in the AR. Correlation was found between age and AR measured in 
the short and long sentences (biological factor) in the SSDG [67, 69, 75, 77, 78], but severity 
was only associated with the long sentence (learning factor) [68–70], demonstrating that the 
more severe the speech disorder, the lower the PCC-R value, and the slower the production 
of complex sentences.

AR measurement is important in two contexts in clinical practice. Firstly, it evaluates the 
speech of a child and verifies if the motor speech and cognitive-linguistic processing mecha-
nisms are those expected for child development and appropriate age range. Second, it can 
be used as a measure of therapeutic monitoring of children with SSD [67]. Moreover, the 
study reported that the AR measure can be used to indicate whether modifications caused by 
speech-language therapy are the result of the intervention strategies selected or only a result 
of changes already expected during the normal maturation process of children [79, 80].

3.2. Acoustic analysis of speech

Acoustic analysis (AA) reflects the acoustic and articulatory characteristics of speech, thus 
contributing to a better characterization of the functioning of the motor speech system. In 
addition to the formant frequencies (with F1, F2, and F3 as the most frequently used in speech 
analysis), AA allows measurements of speech segment duration, steady-state portion from 
the target sound, tone burst, silence interval, friction, noise, voice onset time (VOT) of for-
mant transition in word production, and slope analysis [81, 82]. The presence of phonetic and 
acoustic distinctions provides evidence that children have more knowledge about the sound 
system than one might imagine based on descriptive phonological analysis alone [82, 83].

Pagan-Neves [81] described the acoustic characteristics of the liquid sounds /l/ and /P/ pro-
duced by 20 children with and without SSD. Speech production of the words /se’bola/-onion, 
/’lãma/-mud, /ʒaka´ɛ/-alligator, and /ʒi’afa/-giraffe were acoustically analyzed according 
to the following parameters: F1, F2, and F3, duration and steady-state portion from the tar-
get sound, and slope analysis. The results indicated that duration of the sound /l/ was an 
important measure to differentiate children with SSD from those without SSD. Duration of 
the sound // was longer for the children with SSD, who always substituted the target sound 
// for the sound /l/, in comparison with the group of children without SSD, who correctly 
produced the sound //. Slope analysis demonstrated higher values for the children without 
SSD for the two target sounds /l/ and //, indicating that the articulation velocity from the 
target sound to the following vowel for the children with SSD is slower for both the sound 
/l/ correctly produced by these children and for the sound //, which was substituted for the 
sound /l/. An example of the duration of the transition measurement (between the two thick 
blak lines) is observed in Figure 2.
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was only associated with the long sentence (learning factor) [68–70], demonstrating that the 
more severe the speech disorder, the lower the PCC-R value, and the slower the production 
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system than one might imagine based on descriptive phonological analysis alone [82, 83].
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Results demonstrated that the longer the duration for the production of the target sound, the 
slower the slope measure. Even though children with SSD used the duration to differentiate 
the production of the sound /l/ from the same sound produced in substitution for the sound 
/P/ in the children without SSD, their speech presents slower speeds for transition between 
sounds, which may interfere with the listener's auditory perception. This study verified that 
the articulation accuracy of children without SSD was greater even when considering the 
sound /l/, which was correctly produced by the children with SSD, reinforcing the oral motor 
difficulties presented by the latter.

3.3. Aerodynamic measures

With the objective of verifying the production and maintenance of voicing of fricatives in 
Brazilian-Portuguese (BP) speaking children, a group of researchers [43] described the oral 
airflow characteristics of six BP speaking children aged 82 and 89 months for the voiced 
fricatives /v, z, Z/, for weak voicing. Comparison between the reference values of the voiced 
fricatives produced by adult speakers of European Portuguese and the production of BP 
speaking children showed greater occurrence of weak voicing. This measure is a classifica-
tion of the voicing category of fricatives, which determines that when there is more than 
70% relative reduction in the amplitude of oral airflow oscillations between the fricative 
and the surrounding vowels, the fricative is classified as having weak voicing. However, 
children seem to have acquired the phonological rules pertaining to voicing and employ 
them effectively.

Another study [42] described the properties of the fricative sound /v/ using the aerodynamic 
measure of weak voicing in 15 children with SSD, also speakers of PB, aged 60–95 months. 
Of these 15 children, 8 presented devoicing in more than 25% of their productions and 7 did 
not present devoicing of the fricative [v]. The results showed similarities in the strategies 
used for the production and maintenance of the voiced fricative sound /v/ in both groups 
investigated.

In a study [84] that analyzed the speech of 47 children aged 60 and 95 months, 22 with SSD 
and 27 without, the author recorded aerodynamic and EGG measures for the sounds /v, z, ʒ /. 

Figure 2. Example of the duration of the transition measurement during the production of the syllable [].
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Overall, the results showed that the children in the age range studied do not make full use of 
the strategies for the production and maintenance of voicing of fricatives reported for adults. 
This fact was verified in the group of children without SSD, in which the participants presented 
no significant difference between the sounds for the aerodynamic and EGG measures. The 
same was observed for the comparisons between children with and without SSD. Specifically 
in children with SSD, the aerodynamic and EGG measures suggest greater difficulty in the 
voicing of the /ʒ/ sound and greater ease in the voicing of the /v/ sound. Furthermore, this 
finding also shows that children with SSD present difficulty in controlling vocal fold abduc-
tion, confirmed by the higher abduction quotient (AQ) found when compared with that of 
children without SSD.

3.4. Ultrasound tongue imaging

Several studies have revealed that the tongue contour visualized using ultrasound tongue 
imaging (UTI) during speech production can be used for various purposes. However, the 
specific use of these images as a complementary analysis for SSD diagnosis is still a recent 
issue in the literature. Although previous research has shown that ultrasound imaging of 
tongue shape can be used for various sounds, answering phonological questions, conducting 
phonetic fieldwork, and for use in speech rehabilitation [45, 85–88], the specific use of this 
technique as a complementary analysis for SSD diagnosis is recent. Moreover, much discus-
sion about the qualitative and quantitative analysis of data persists, particularly concerning 
the most appropriate methods for comparing individuals. Few standardized measures enable 
analysis of tongue contour [86, 88, 89].

A qualitative study [48] of the tongue shape for the /s/ and /ʃ/ sounds in three different groups 
of children with and without SSD. Six participants aged 5 and 8 years, all speakers of Brazilian-
Portuguese, were divided into three groups: Group 1, with two typically developing children; 
Group 2, with two children with SSD presenting other phonological processes except those 
involving the production of the /ʃ/ sound; and Group 3, with two children with SSD presenting 
phonological processes associated with the presence of palatal fronting (these two children pro-
duced /ʃ/ as /s/). The words /’ʃavi/ (key) and /’sapu/ (frog) were produced five times and tongue 
contour was individually traced for each production. Figure 3 provides an example tongue 
contour of a child, the front of the tongue is on the right and the tongue root is on the left.

The study presented an initial analysis of the sounds /ʃ/ and /s/ produced by children with 
typical development and with SSD. The variables focused on were as follows: within-speaker 
variability, shape contour during the /ʃ/ sound production, shape contour of the /ʃ/ sound 
produced as /s/, and tongue shape during the /s/ sound production. As demonstrated in 
other studies conducted with English speaking adults and children [90], significant within-
speaker variability was observed in articulatory patterns. General results (Figure 4) indicated 
that the speech variability observed in the groups of children with SSD (2 and 3) was greater 
than that found in the control group (1). Regardless of gender and the presence or not of the 
palatal fronting phonological process, the four children with SSD presented greater vari-
ability during the production of the target sounds. Analysis of the tongue contour showed 
that both the /s/ and /ʃ/ sounds were produced using distinct tongue contours for G1 and G2. 
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The production of these two groups was more stable than that of G3. Tongue contour for 
the /s/ and /ʃ/ sounds in the children in G3 was similar, indicating that their production was 
undifferentiated. The authors concluded that the application of UTI to speech analysis was 
effective to confirm the perceptual analysis of the sound performed by the speech-language 
pathologist.

Observation of the articulatory pattern in normal adults is also of great importance as it pro-
vides information that allows comparative analysis of the variations in speech production 
expected during child development. It is worth pointing out that children are slower and 
more variable and that this may be associated with coarticulation [36, 40, 71].

A recent study [46] described ultra sonographic measures for tongue contours during the pro-
duction of the sounds /s/ and /∫/ in adults, typically developing children (TD), and children 
with SSD with the palatal fronting phonological process. Overlapping images of the tongue 
contours that resulted from the production of the /s/ and /∫/ sounds of 35 individuals were ana-
lyzed to select 11 spokes on the radial grid that were spread over the tongue contour (Figure 5). 
The difference between the mean contour of the /s/ and /∫/ sounds was calculated for each 
spoke. The cluster analysis produced groups with some consistency in the articulation pat-
tern between individuals and differentiated adults from children with normal development to 
some extent, and from children with SSD with a high level of success. Children with SSD were 
less likely to show differentiation of the tongue contours between articulation of the /s/ and /∫/ 
sounds (Figure 6).

Figure 3. Ultrasound tongue imaging of a child.
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The results showed that the measures of tongue contour differ in the 11 spokes when articu-
lation of the [s] and [ʃ] sounds was effective to differentiate the full extent of the tongue (tip/
blade, dorsum, and root). The values of the differences between the tongue contours allowed 

Figure 4. Overlapping images in the production of the sounds /ʃ/ and /s/ for each individual of the study sample.
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differentiation of the articulation patterns in adults, children with normal development, and 
children with SSD with palatal fronting. Thus, UTI is effective to assist research and in the 
supplementary diagnosis of children with SSD, therefore, contributing to the planning and 
prognosis of these children and making speech-language pathology assessments more objec-
tive and reliable.

4. Final comments

The presence of SSD in children is confirmed by the application of the imitation of words, 
picture naming, and spontaneous speech tasks that allow description of both the phonetic 
inventory and the phonological rules that children have properly mastered and those 

Figure 5. Example of mean tongue contours in the production of the [s] and [ʃ] sounds illustrating the 11 spokes chosen.

Figure 6. Overlapping of the mean tongue contours in the production of the [s] (solid line) and [ʃ] (dashed line) sounds 
for some subjects.
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that they somehow simplify. Due to the intrinsic nature of the disorder, it is necessary 
to adapt the tests to the language spoken by the child. In the present chapter, we have 
addressed studies conducted with children who speak Brazilian-Portuguese and present 
SSD. These studies have contributed to diagnosis refinement and intervention practice for 
SSD. Identification and description of SSDs became more detailed with the possibility of 
applying more direct procedures with the use of noninvasive equipment for the evaluation 
of children with a suspected disorder. Studies that employ these procedures contribute 
with important information for more effective interventions with better and faster results. 
We strongly recommend that the methods presented at this chapter should be applied to 
other languages.

The main contributions of these studies are summarized as follows:

1. Children with speech sound and central auditory processing disorders present lower PCC-R 
and higher PDI values, indicating greater severity.

2. Studies on auditory-evoked potentials indicate differences between children with and 
without SSD, with increased latency in the presence of this disorder.

3. There is evidence that the articulation rate in children with SSD is lower than that in chil-
dren without speech and language alterations, despite its increase with age. Also, children 
with lower PCC-R values are even slower in producing complex sentences.

4. Acoustic analysis—currently a procedure more easily accessed by speech-language pa-
thologists—is also an interesting intervention strategy. The present study shows evidence 
that the speech of children with SSD is slower than that of children without SSD, with 
longer total segment duration and passage to the next sound. The study showed that by 
replacing the sound [ɾ] with the sound [l], children with SSD tend to produce a longer [l] 
sound seeking to mark the difference in production.

5. Aerodynamic and EGG measures present great potential to assist speech-language pathol-
ogists with understanding the mechanism of production and maintenance of voicing. The 
studies cited here suggest that children in the age range analyzed still do not have control 
of this mechanism, even when they are able to produce the voicing.

6. UTI assists with the identification of articulatory language gestures involved in the pro-
duction of sounds. The study presented a measure of tongue contour that facilitates the 
identification of gestures used in the production of the [s] and [ʃ] sounds, providing speech-
language pathologists with a more accurate description to use during interventions.
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Abstract

This chapter describes a creative method for treating children with selective mutism. It 
is a case study of a 5 year, 8 month old child who has been silent since the first day of 
school for 2.5 years. No one, for 2.5 years, has ever heard him speak. He used to stare at 
his classmates as they played but did not participate. His mother described his language 
as normal and behavior as quiet. When the researcher first saw him he was wearing a 
“Superman” costume. The researcher used the child’s ambition to be superman as a plat-
form to think creatively to treat his deficiency. He spoke in 1 hour and 30 minutes. The 
single session treatment successfully treated the child and he was observed afterwards for 
2 months, no relapses, and he continued speaking. To maintain the success, the teacher 
and the student-teacher were advised to use the “descriptive language approach.” He 
was observed regularly.

Keywords: selective, anxiety disorder, early intervention, treating using superheroes’ 
costumes, descriptive language approach

1. Introduction

Selective mutism (SM) is a condition of anxiety disorder most often diagnosed in children. 
According to the American Psychiatric Association (APA) [1], this condition occurs when a 
child persistently fails to speak in certain social situations where speaking is required, such 
as school, sport fields, church, restaurants, parks, or stores. It is a rare disorder affecting pre-
school- and school-aged children [2]. Children with selective mutism are generally quiet in 
nature. The SM child chooses silence rather than a deal with the anxiety of the inability to 
speak in public, despite the child’s ability to speak normally at home. When the child encoun-
ters guests, relatives, or school populations, he or she turns to silence. The selective mute 

© 2017 The Author(s). Licensee InTech. This chapter is distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.
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children have no problem in language formation; they speak fine in their homes and around 
people they are comfortable with but their silence accelerates their language developmental 
delay. Some children who are shy or who have social phobia also have selective mutism. About 
1% of children referred to mental health professionals are diagnosed with this disorder. This 
percentage equals between 0.03% and 0.02% of the general population of children. Selective 
mutism is a serious disorder which requires qualified professionals in mental illness [3, 4].

2. Symptoms of selective mutism

Despite the long history of deducting SM, the disorder is still not clearly understood, and 
much debate among mental health specialists continues regarding its appropriate classifica-
tion and causes. Some of the major symptoms of selective mutism besides refusal to speak in 
specific situations are excessive shyness and anxiety, clinging behaviors to parents and safe 
significant others, fear of social embarrassment and social isolation, oppositional attitude, 
and negativity in evaluation. Children with SM often have delays in social skills as the result 
of limited experiences’ exposure and limited opportunities to interact with peers socially and 
verbally [5, 6].

3. Etiology and elements of perpetuation of SM

Typically, this condition starts at the time of entering school for the first time. The onset of 
selective mutism is associated with the first separation of the anxious child from the primary 
caregiver. Early intervention, which constitutes early deduction and diagnosis, is mandatory 
in these cases [5]. According to the APA [1], before taking any treatment measures, symp-
toms must last for a month, excluding the first month of school enrollment, during which 
most children are shy. Although SM was originally thought to be a disorder of oppositional 
defiance, recent evidence has classified SM as a condition for both anxiety and avoidance 
disorder [7, 8]. This avoidance hinders new language learning and experiences. It was also 
possible that if anxiety is primary, speech and language deficits develop as selective mutism 
and it persists over time [9].

Some people are more apt than others to develop an anxiety disorder due to their “psycho-
logical vulnerability” which may interpret this condition [8, 10].

Selective mutism was referred to as “elective mutism.” The negative connotation of this term, 
which implied the defiance and stubbornness that many teachers interpreted in the child’s 
behavior, caused the APA to rename it selective mutism during the nineties.

Peers at school and social gatherings may make the selectively mute child self-conscious when 
he or she attempts to talk. The child becomes anxious upon initiating any attempt to vocalize 
because of the attention he/she attracts. Thus, the child may be dissuaded from repeating vocal 
attempts [5]. Naturally, the child feels uncomfortable being put on the spot; therefore, he or 
she will continue to prefer silence to dealing with anxiety. Another significant element of SM 
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causes is the acceptance, and sometimes favoring, of shy children in some cultures like some 
of the Middle East countries and Far East, which can make it difficult to identify the symptoms 
before the problem worsens.

Some studies suggest that a family history of shyness or anxiety may interfere with the social 
and emotional development of the child, but the theory of genetics as a cause of the syndrome 
remains unclear [11]. Traumatic events, poor reinforcement strategies, unresolved internal 
conflicts, and social and emotional family dysfunction are likely some of the causes of SM. 
These factors may inhibit the development of emotion regulation skills in children [6, 12, 13]. 
Oon [12] added that exposure to trauma and dysfunctional family relationships might trigger 
an existing disposition for SM. Researchers generally agree that anxiety disorder is a common 
cause of SM.

SM might be caused by a teacher reprimanding the child or seeing one of his or her peers 
reprimanded for a toilet accident or another reason [14]. Children of mobile families, such as 
immigrant families, are also at risk of developing SM greater than non-immigrant children.

4. Treatment choices

Behavioral therapy is among successful treatment with the options of behavioral techniques, 
such as contingency management, stimuli fading, systematic desensitization, and negative 
reinforcement shaping [12, 15]. One of the mostly used therapies for selective mutism is 
Cognitive Behavioral Therapy (CBT). CBT is an approach to problem solving. It is a tool for 
helping people to become aware of their irrational beliefs about themselves. This new aware-
ness is a key to the client overcoming his or her problem. It works to modify the irrational 
beliefs and thoughts that cause maladaptive behavior by replacing them with more accurate, 
rational interpretations. Generally thoughts lead to our emotions and subsequent behavior. 
This approach is considered “behavioral” because it involves helpful behavioral techniques.  
CBT may be inadequate for small children in most of the situations [15].

Other method that may be convenient for younger children is Emotive Imagery, which was 
developed by Lazarus and Abramovitz [16]. They developed emotive imagery as a variant of 
systematic desensitization, which is an approach to the treatment of fear and anxiety prob-
lems in children [17–19]. Lazarus and Abramovitz [16] described emotive imagery as “imag-
ery which is assumed to arouse feelings of self-assertion, pride, affection, mirth, and similar 
anxiety inhibiting responses” (p. 191). Through conversation, the therapist helps the child 
establish his or her imagination some superheroes or imaginary characters. Then the child is 
asked to close his or her eyes and imagine a sequence of events built around his or her “wish 
fulfillment” [16].

Using this therapy, Lazarus helped an 8-year-old girl who had nocturnal enuresis and a fear 
of going to school. Over four sessions, the therapist employed emotive imagery to assist the 
child in creating scenes and situations involving heroes she liked. By using this approach, 
the child managed to reduce her fear of going to school. She succeeded in overcoming her 
nocturnal enuresis in 2 months.
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Roleplay as a technique in emotive imagery has an inherent healing power, which can help 
a child with SM to overcome the anxiety of speaking. Through roleplay, the child has the 
chance of experiencing a different side of him or herself. Through projecting aspects of him 
or herself, a selectively mute child can externalize inner conflicts in a metaphoric manner to 
obtain a new perspective. These roles can provide “the stepping stone from which the child 
may gain the confidence to speak as others before speaking directly as herself” ([12], p. 219).

Play therapy as a treatment approach is well established and widely favored. The popular-
ity of play as a therapy increased with the work of Virginia Axline (1950). It is a self-guided 
process where clients express their feelings and challenge their irrational believes in the play 
room communicating through toys. Generally play therapy employed with children aged 3 
through 11. Nowadays it is used with adults too.

5. Current case study

5.1. History and referral

A student teacher (Tahani) invited the researcher as a researcher/therapist to the kindergarten 
where she had practicum in order to help her with a male child. The subsequent information 
and characteristics she provided the researcher with were usually manifested on the selec-
tive mutism child. The boy, Fahd (a pseudonym), had not spoken for 2.5 years since he was 
enrolled at age three in preschool. At the time of therapy, he was 5 year, 8 months. He was 
the youngest of the three siblings. According to Tahani, teachers and kindergarten staff, Fahd 
was shy and quiet. His mother told his teachers that Fahd was quiet in the house too. School 
special education specialist reported that his hearing ability was tested, with positive results. 
She had seen Fahd and tried to help him speak. At school his teachers considered him “stub-
born, never cooperated with teachers.” He was a big boy in stature compared to his peers. His 
previous teachers described to Tahani his difficulty in separating from his mother when he 
first enrolled in preschool 2 years previously. He avoided social situations, and he was silent 
in the classroom and in performance situations.

The family of this child had limited resources. They were unable to take him to a specialist; 
therefore, the child continued showing symptoms of selective mutism for more than 2 years. 
I was the researcher and the therapist she felt helpless and she approached the researcher at 
her university, asking for help. The researcher had experience working with maladaptive 
behaviors like SM, and in using CBT and play therapy (PT). The researcher/therapist visited 
the school site school in the fall of 2011.

5.2. Treatment trajectory

That morning, the researcher/therapist entered the kindergarten with a tentative plan to 
meet the child, start a relationship, and prepare him for play therapy, which she thought 
 appropriate for his age. PT was an approach that she believed in. Nevertheless, each case 
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dynamics and elements constitutes the appropriate therapy to start with. In this case, Fahd 
“initiated his treatment” when he decided in the first day of therapy to wear a Superman 
costume to kindergarten.

To the researcher/therapist’s surprise, when Tahani pointed at the child, she saw a quiet, 
lonely child wearing a Superman costume. Based on previous experiences with superheroes 
costumes, she assumed that the child might be silently calling for help, after living for 2.5 years 
in silence. The researcher/therapist changed her plan to accommodate the child’s passion for 
superman costume which might help the child in the desensitization process of his anxiety of 
public speaking. There was no Internet access at the school; therefore, the researcher/thera-
pist drew a picture of superman. She decided to start the therapy by using fiction around the 
superhero. The researcher/therapist’s goal was to help Fahd speak while he was under desen-
sitization created by unspoken ownership of the costume he was wearing. Being in a super-
man costume, the child felt responsible about it. If a scenario created and required someone to 
speak for superman, the unspoken ownership might desensitize him and lead him to vocalize 
or speak in best case scenario (Figure 1).

Figure 1. Picture drawn by the researcher.
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5.3. The sequence of the session

• Superman picture: Drawn by the researcher/therapist to be used for the fictional story, 
and as an acknowledgment of Fahd’s passion for the superhero. It was an image he might 
inadvertently relate to.

• The script: The researcher/therapist wrote a script for a fictional story tailored for Fahd, 
related his fantasy of wearing superman costume. The story started with a “pleasant setting 
which evoke[d] positive emotions” [17] and was about a girl driving a beautiful car over a 
bridge, and then suddenly driving over a fence and hanging suspended from the bridge: a 
“sudden negative event” [17]. In the story, a TV reporter was driving by and announced the 
news of the accident from his car. Police called her parents and people gathered. Her par-
ents arrived but could not help her. At that moment, Superman flew in and saved her and 
her car. This scene was accompanied with positive initiatives as superheroes. The purpose 
of evoking emotions is to inhibit the anxiety [17].

• Setting the stage: The setting for the story and role play was in the library which was 
equipped with the story probes from school materials, blocks for the bridge, a microphone 
for the TV reporter and a big toy car.

• Story time: The Tahani shared with her class (12 children that day, including Fahd) that 
they were going to the library to enjoy listening to a new story.

• Drama time: After the story, the Tahani gave the children the choice to play the roles they 
liked. To minimize stress on Fahd for public expectancy of him to play the role of Superman.

• No strangers: The researcher/therapist decided not to join the class. She was listening to the 
chain of events through the library door, which was left ajar.

The procedure went better than planned. The Tahani told the story dramatically and vigor-
ously. When she asked the children if someone is interested to play the roles of the driving 
girl, the TV reporter, and the parents, some children showed interest and took the roles. The 
minute the student teacher Tahani said, “Who will play the role of Superman?”, a loud shriek, 
“I will play Superman, see I am wearing Superman, look at me I am wearing Superman, I 
am Superman.” The researcher/therapist’s visit lasted for less than 2 hours, she arrived at 
the school at 8:00, and Fahd spoke his first words at 9:30. She left the school without even 
having made eye contact with the Fahd. The main class teacher was absent that day, so the 
researcher/therapist explained the maintenance measures to the Tahani. The maintenance 
measures, listed below, were crucial components of the treatment.

5.4. Maintenance measures

Observation: Tahani was instructed to write daily observations about the behavior and prog-
ress for a week.

Reinforcement technique: Later class teacher and Tahani were instructed to use the descriptive 
language approach (DLA) [20] with Fahd throughout the day, every day. This is a powerful 
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reinforcement technique upon which early childhood teachers depend on to encourage chil-
dren. This technique applies to all typical children and adults not just children with disorders. 
It involves describing to the child in details what he/she does without any judgment, in order to 
help him/her pay attention to his accomplishments, rather than concentrate on pleasing adults, 
parents, or teachers. For example with little children, “I see you drew three circles on the left side 
of the paper and a red box underneath,” instead of “Oh beautiful drawing, I loved it.” Another 
example with older kids “you knew the bike’s tires needed air, you checked the valve type, 
bought a pump and inflated them) instead of “Great you did it, you are smart, I am proud of 
you.” Gradually, besides acquiring more vocabulary and improving language, the child devel-
ops pride in his or her work, and self-worth increases accordingly. This approach is appropriate 
for use with a targeted child among siblings and peers, because no one will feel jealous if an 
adult uses it as a form of encouragement, as opposed to conventional praise (“Oh that is a great 
picture”). This approach is realistic and not faked. It focuses on confidence-building. Teachers 
reported less relapses with this reinforcement approach when the researcher/therapist advised 
utilizing DLA as a maintenance tool with the cases she had treated. When the targeted chil-
dren are feeling confident and content, relapses in therapy are minimized. DLA has additional 
advantages, which will not be discussed in another future research.

Student teacher observation notes: On the day of the successful therapy, she wrote, “During 
outside playtime Fahd was shouting, ‘I am the courageous Superman. Call me if anyone 
needs my help’” (repeatedly). Next day he was talking normally to his peers. He started mak-
ing relationships and requesting to play with peers (‘Ahmed, I want to play with the block 
with you’). Fahd did not wear the Superman costume the next day, and he never did later. 
Tahani and the class teachers continued to monitor him for the next 8 weeks, and the interven-
tion gains were sustained.

6. Discussion

6.1. Why the superhero costume?

In the above case, the Superman costume may help the child develop positive skills. The cos-
tume was “the response induction aid.” In the case study of Jackson and King [18], a 5.5-year-
old child who was referred to him for fear of dark, noises and shadow. He described how the 
treatment of emotive Imagery and the use of the “torch” enhanced the child’s positive coping 
skills too. He named the use of the torch “the response induction aid.” To the researcher 
humble knowledge, there is hardly any references any references about using superhero’s 
costumes. Many resources studied Superheroes but not Superheroes’ costumes. Therefore, 
the researcher/therapist recalls two unsearched cases when she was working in a kindergar-
ten prior to her recent work at the university. The first one was a very shy boy 6 years of age. 
The only variant that took place in relation to his shyness condition was a costume of a Power 
Ranger which his mother bought. Whenever he wore it in the kindergarten he acted happily 
and confidently. According to his mother and teachers, few weeks later and with no profes-
sional help he showed confident behaviors without even wearing the costume.
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When wearing a costume, children tried out different roles and lived them later in real life. 
Children identify superheroes in accordance with their own needs. A girl who was small 
in built and was always abandoned by her friends identified with Tasmanian devil (Taz). 
According to her teachers and mother, she mostly drew the pictures of Taz at home and 
school. For her Taz might be huge, voracious but kind. Through watching Taz videos, she 
managed to win over her peers with her kindness and support, as she saw these traits in Taz, 
despite his ugly appearance.

In the current case the shriek of the child was not a protest against someone else trying to take 
the role; rather, it was a protest against the fears and silence that hindered him from being 
what he wanted to be throughout the last 2.5 years. Fahd might have wanted to be courageous 
self-confident and heard. It was a dramatic moment, over which Tahani and the researcher/
therapist both wept. The approach was a convenience treatment evolved from the fallout of 
the case long term and its dynamics. The researcher/therapist had planned to meet the child 
and talked to him, but the superhero costume invited a creative way to address his condition.

6.2. Suggested procedures for utilizing superhero costume therapy

Superhero introduction: The therapist, teacher, and parents should work together to casu-
ally introduce a few superheroes with characteristics that may speak to, or complement, the 
child’s limitation.

Superhero connection: The best ways to connect to a character are through reading stories and 
watching movies.

Superhero costume: When the child dresses in the superhero’s costume, he or she may act out 
the character’s role at home or school.

Treatment selection: The treatment will depend on the child, the problem or disorder, the 
researcher/therapist’s experience.

This case study suggests that the therapist can get the lead of the trajectory of their treat-
ment form the children’s cues. Fahd had reached a state of inhibition caused by this anxiety. 
The superhero costume might be an opportunity to save him from despair. As a therapist, I 
assume Fahd seemed to master his fear and anxiety through the costume which provided him 
a mask of his sense of vulnerability. Tahani reported that the day he spoke was the third time 
he’d worn it since she had been his student-teacher.

The Superman story was the metaphorical ladder that Fahd climbed, to cry out loud “‘I am 
the courageous Superman.” All that was needed was a script. The costume created a systemic 
desensitization. The researcher/therapist had always believed in superheroes’ power in influ-
encing the souls of children. She used to encourage the mothers of shy children to purchase 
superhero costumes. Costumes are not favored in all societies, as they do not represent all cul-
tures and are considered unsafe when the child imitates the character’s behavior. Many people 
find it difficult to believe that they can have a strong influence on a child’s psychological state.

The approach used in this case study can be described as a psychodynamic. It assumes that a 
maladaptive behavior is due to an internal conflict, and that clients can gain insight through 
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art, play, or drama [5]. Exposure principles are established through the indulgence to drama 
events. In this case study, Fahd was ready, and tired of living in silence; his first words may 
support this argument. The treatment components for this approach are the child’s emotional 
state, the costume, the story, and the tailored script.

This novel intervention is the first of its kind, and it is not well established or studied. I encour-
age researchers to study its potential, as well as its limitations, more methodically. Superhero 
costumes can be considered a variant of systematic desensitization for the treatment of selec-
tive mutism. This suggested therapy might be a type of emotive imagery [16] with a twist. 
Lazarus and Abramovitz [16] developed emotive imagery as a variant of systematic desensi-
tization. It is an approach for treating fear and anxiety problems in children. The difference 
between emotive imagery and superhero costume therapy is presented in Figure 2. They are 
assumptions and need to be studied thoroughly.

7. Recommendations

Sometimes the child will declare his treatment, like Fahd did. Therefore, therapists must pay 
attention to cues and study them from different perspectives and use all the available resources 
of information such as teachers, family, and peers. Family involvement is usually crucial, but 
in this case the family played small role before starting the treatment. As a therapist, she should 
have worked from a “family-system perspective and focused on changing any unhelpful fam-
ily dynamics” that may have perpetuated the mute behavior [12]. Initially, the researcher is 

Figure 2. Comparison between emotive imagery and superhero costume therapy.
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saying that as a disclaimer because she visited the kindergarten to help a SM child with no plan 
to publish the experience.

Generally, the therapist can utilize more than one approach for treatment for children with 
SM. The child’s moods and surroundings differ from one day to another. Family dynamics 
and school events will help determine the model a therapist must adopt.

A maintenance technique like DLA is highly recommended. Tahani’s successful applica-
tion of the steps of treatment created by the researcher/therapist, as well as the maintenance 
techniques she mastered and practiced daily with the child (which prevented relapses), was 
appreciated by the researcher/therapist.

This case emphasizes the exceptional potential of utilizing superheroes costumes as a medium 
for therapy. Children can hide their fear and vulnerability behind these costumes. Superheroes 
facilitate the exploration of qualities, values, limitations, self, and family [21]. Rubin [21] pub-
lished a book about Superheroes. Hopefully in the near future we can have a book devoted 
solely to Superheroes’ costumes.

To the author’s knowledge, there are no records in the literature of utilizing superhero cos-
tumes for SM therapy. Some books spoke about using superhero toys and figures in therapy.

8. Limitations

This procedure might be limited to children who have a fascination with superheroes. Extra 
effort from parents and teachers may help children build interest in superheroes. Different 
superheroes characters are associated with different traits. Another limitation is that super-
hero costumes may jeopardize the child’s safety depending on the character’s representation 
and the child. The costumes should be utilized with caution.

Regardless of its limitations, superhero costume therapy has potential as a type of emotive 
imagery, and offers a zone of social and emotional development that might be helpful in the 
therapeutic treatment of selective mutism and other maladaptive behaviors.

The researcher/therapist is an early childhood majored with a counseling background in 
Master. Play therapy was her favorite course in graduate program. This was the second case 
in which metaphor and roleplay were used. Both cases were treated in a short period of 
time—less than 3 days—and relapses did not occur.

Author details

Nada Yousef Alrabiah

Address all correspondence to: nalrabiah@ksu.edu.sa

King Saud University, Riyadh, Saudi Arabia

Advances in Speech-language Pathology310

References

[1] American Psychiatric Association. Diagnostic and Statistical Manual of Mental 
Disorders. 5th ed. Washington, DC: American Psychiatric Association; 2013

[2] American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders. 
4th ed. Washington, DC: American Psychiatric Association; 1994

[3] Cunningham CE, McHolm AE, Boyle MH. Social phobia, anxiety, oppositional behav-
ior, social skills, and self-concept in children with specific selective mutism, generalized 
selective mutism, and community controls. European Child & Adolescent Psychiatry 
Journal. 2006;15:245-255

[4] Kearney CA. Silence Is Not Golden: Strategies for Helping the Shy Child. New York: 
Oxford University Press; 2011

[5] Hung S, Spencer MS, Dronamraju R. Selective mutism: Practice and intervention strate-
gies for children. Children & Schools. 2012;34(4):222-230

[6] Scott S, Beidel DC. Selective mutism: An update and suggestions for future research. 
Current Psychiatry Reports. 2011;13:251-257

[7] Bork PM. Overcoming selective mutism: Play now…talk later! In: Paper Presented at the 
Designing for Children Conference, Mumbai, India; 2010, February

[8] Reuther E, Davis III T, Moree B, Matson J. Treating selective mutism using modular 
CBT for child anxiety: A case study. Journal of Clinical Child & Adolescent Psychology. 
2011;40(1):156-163. Available from: Ipswich, MA: Academic Search Premier [Accessed 
23 March 2017]

[9] Tannock R, Martinez Y, Manassis K, Garland E, Clark S, McInnes A. The teachers’ role 
in the assessment of selective mutism and anxiety disorders. Canadian Journal of School 
Psychology. 2015;30(2):83-101

[10] Viana GA, Beidel DC, Rabian B. Selective mutism: A review and integration of the last 
15 years. Clinical Psychology Review. 2009;29:57-67

[11] Kristensen H, Torgersen S. A case-control study of EAS child and parental tempera-
ments in selectively mute children with and without a co-morbid communication disor-
der. Nordic Journal of Psychiatry. 2002;56(5):347-353

[12] Oon PP. Playing with Gladys: A case study integrating drama therapy with behavioural 
interventions for the treatment of selective mutism. Clinical Child Psychology and 
Psychiatry. 2010;15:215-230

[13] Therese K, Fernandez G, Sugay CO. Psychodynamic play therapy: A case of selective 
mutism. International Journal of Play Therapy. 2016;25(4):203-209

[14] Shott EF, Warren ME. Selective mutism: Treating the silent child. Zero to Three Journal. 
2011;31(6):15-19

Superhero Costumes as a Method for Treating Children with Selective Mutism: A Case Study
http://dx.doi.org/10.5772/intechopen.69613

311



saying that as a disclaimer because she visited the kindergarten to help a SM child with no plan 
to publish the experience.

Generally, the therapist can utilize more than one approach for treatment for children with 
SM. The child’s moods and surroundings differ from one day to another. Family dynamics 
and school events will help determine the model a therapist must adopt.

A maintenance technique like DLA is highly recommended. Tahani’s successful applica-
tion of the steps of treatment created by the researcher/therapist, as well as the maintenance 
techniques she mastered and practiced daily with the child (which prevented relapses), was 
appreciated by the researcher/therapist.

This case emphasizes the exceptional potential of utilizing superheroes costumes as a medium 
for therapy. Children can hide their fear and vulnerability behind these costumes. Superheroes 
facilitate the exploration of qualities, values, limitations, self, and family [21]. Rubin [21] pub-
lished a book about Superheroes. Hopefully in the near future we can have a book devoted 
solely to Superheroes’ costumes.

To the author’s knowledge, there are no records in the literature of utilizing superhero cos-
tumes for SM therapy. Some books spoke about using superhero toys and figures in therapy.

8. Limitations

This procedure might be limited to children who have a fascination with superheroes. Extra 
effort from parents and teachers may help children build interest in superheroes. Different 
superheroes characters are associated with different traits. Another limitation is that super-
hero costumes may jeopardize the child’s safety depending on the character’s representation 
and the child. The costumes should be utilized with caution.

Regardless of its limitations, superhero costume therapy has potential as a type of emotive 
imagery, and offers a zone of social and emotional development that might be helpful in the 
therapeutic treatment of selective mutism and other maladaptive behaviors.

The researcher/therapist is an early childhood majored with a counseling background in 
Master. Play therapy was her favorite course in graduate program. This was the second case 
in which metaphor and roleplay were used. Both cases were treated in a short period of 
time—less than 3 days—and relapses did not occur.
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Abstract

The question about the possibility of identifying the best therapeutic approach for chil-
dren with autism spectrum disorder (ASD) has also been discussed in the literature. The 
intervention should be individualized, in order to involve the current level of develop-
ment of the child and to identify the profile of the facilities and difficulties of each child. 
The families are constantly involved in complex and changeable context and are aware 
of the importance of access and participation to the treatment chosen, since that service 
delays can directly affect efficacy. In general, studies on language acquisition and devel-
opment in autism focus on the child’s communication, and some analyze the mother 
seeking to understand how the role of parents and caregivers influences the commu-
nication of the children with autism. Observing the importance of the active inclusion 
of parents in the speech and language therapy of children with ASD, a Distance Speech 
Therapy Intervention project, was developed that would allow language stimulation of a 
greater number of children and adolescents with autism.

Keywords: autistic disorder, language, parent child relations, social communication, 
behavior

1. Introduction

Autism is a global disorder of child development that goes on throughout life and evolves 
with age.

According to the Diagnostic and Statistical Manual of Mental Disorders (DSM) of the 
American Psychiatric Association [1], the category of Global Developmental Disorders refers 
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to disorders that are characterized by severe and invasive impairment in various areas of 
development, such as reciprocal social interaction, communication skills, and the presence of 
stereotyped behaviors, interests, and activities.

The qualitative impairments that define these conditions represent a deviation from the indi-
vidual’s level of development, which affects their social, educational, and communication 
adaptation [2].

Autism is considered a behavioral syndrome with multiple etiologies, characterized by defi-
cits in social interaction, visualized by the inability to relate to the other, usually combined 
with language deficits and behavioral changes. However, the table does not involve all areas 
of behavior in the same proportion and is considered to cause diffuse impairment [3, 4].

In Brazil, since 2012, a law was approved by the federal government that guarantees the rights 
of persons with autism: I—dignified life, physical and moral integrity, free personality devel-
opment, security, and leisure; II—protection against all forms of abuse and exploitation; III—
access to health services and actions, with a view to the integral attention to their health needs, 
including the early diagnosis, although not definitive; the multiprofessional service; adequate 
nutrition and nutritional therapy; medicines; information that aid in diagnosis and treatment; 
and access to education and vocational education; to the dwelling, including the protected 
residence; to the labor market; social security and social assistance.

It is significant to note that all descriptions of children with autism mention important lan-
guage impairments, especially with respect to their functional aspect. The question of the 
communication of these children is probably their most important disorder, and the studies 
on the communication of children with autism that refer to questions related to the functional 
use of language use parameters based on pragmatic theory [5, 6].

The question about the possibility of identifying the best therapeutic approach for these children 
has also been discussed in the literature [7]. Research has identified the effectiveness of various 
therapeutic approaches and draws attention to the fact that any comparison should have infor-
mation about the family and social context [8, 9].

It is suggested that the intervention should be individualized, in order to involve the current 
level of development of the child and to identify the profile of the facilities and difficulties of 
each child [10, 11]. The approaches and strategies can be diverse, but the ultimate objectives 
are the same: to improve the linguistic, social, and cognitive abilities [12].

These families are constantly involved in complex and changeable context and are aware of 
the importance of access and participation to the treatment chosen, since that service delays 
can directly affect efficacy [13].

Families of children with autism always find it difficult to obtain appropriate care [14], including 
obstacles to where and how to obtain these services, how to pay for them [15], and doubts on 
how to choose the treatment options [16, 17].

In Brazil, there are no epidemiological studies regarding the prevalence of autism spectrum 
disorder (ASD) cases, with only an estimated number of it. A 2010 survey [18] reported an 
estimated number of one million cases of ASD in Brazil. In 2012, it was estimated that there 
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would be 100,000 people with autism in the city of São Paulo; most of them would still be 
without diagnosis and/or treatment [19], and a very large necessity to increase the resources 
available to take care of the large prevalence of autism that exists.

When the family suspects that the child has some disability, they find difficulty in accessing 
special services, mainly to obtain the diagnosis [20].

The family is extremely important because it helps to include the child with autism in a world 
where people connect and where he/she does not see himself/herself, where he/she is not, 
and where he/she finds it difficult to communicate. The interest of the parents reflects in the 
children security, motivation, and mitigation of possible difficulties. Inclusion should begin 
at home, accepting the problem, stimulating improvements, and working daily so that the 
autism picture has a minimum of stereotypies and compromises [21]. It is important that the 
child is inserted in a stimulating environment of social interaction.

In general, studies on language acquisition and development in autism focus on the child’s 
communication [22–24], and some analyze the mother (caregiver)—seeking to understand how 
the role of parents and caregivers influences the communication of the children with autism 
[25, 26].

Parents of children with autism experience greater challenges than families affected by other 
disabilities when attempting appropriate services [27]. With the recent increase in the incidence 
of individuals with autism and limited resources, a potential outcome is that many children 
will not receive the treatment and services they need and deserve. Thus, as research continues 
on the possible causes of autism, it is equally critical that better models are developed to ensure 
that interventions are effective and that the majority of individuals actually receive care.

The introduction and development of advanced technologies, widely available to the popula-
tion, such as the exchange of digital data through Internet, can provide alternatives and sup-
plements for how services and treatments would be provided to those in need [28]. Telehealth 
is a mechanism that allows individuals to receive support, service, and professional from 
a distance. This may involve being able of communicating in real time with a health-care 
professional or interacting with online platforms to learn new information [29]. Technology 
can be accessed at any time of the day and at any location with low-cost equipment, basic 
to customize the information relevant to the individual’s learning needs and to be shared 
between different scenarios and people [30]. Several studies involving telehealth have shown 
promise in teaching. More recently, researchers have used telehealth to train parents of indi-
viduals with autism [31, 32]. For example, Hamad et al. [33] trained 51 professionals and 
family members to perform applied behavior analysis (ABA) procedures, using an online 
distance-learning course that included narrated slideshows, video examples, and application 
exercises. Participants significantly increased their ABA knowledge from pre- to post-training 
and reported a high level of satisfaction with the online course.

In addition to telehealth training for professionals, researchers began experimenting with 
online modalities to teach parents to implement specific interventions for autism. Currently, 
a self-directed DVD [34] and the web-based learning program [35] have been associated with 
increased parental skills in intervention activities.
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would be 100,000 people with autism in the city of São Paulo; most of them would still be 
without diagnosis and/or treatment [19], and a very large necessity to increase the resources 
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When the family suspects that the child has some disability, they find difficulty in accessing 
special services, mainly to obtain the diagnosis [20].

The family is extremely important because it helps to include the child with autism in a world 
where people connect and where he/she does not see himself/herself, where he/she is not, 
and where he/she finds it difficult to communicate. The interest of the parents reflects in the 
children security, motivation, and mitigation of possible difficulties. Inclusion should begin 
at home, accepting the problem, stimulating improvements, and working daily so that the 
autism picture has a minimum of stereotypies and compromises [21]. It is important that the 
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communication [22–24], and some analyze the mother (caregiver)—seeking to understand how 
the role of parents and caregivers influences the communication of the children with autism 
[25, 26].
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will not receive the treatment and services they need and deserve. Thus, as research continues 
on the possible causes of autism, it is equally critical that better models are developed to ensure 
that interventions are effective and that the majority of individuals actually receive care.

The introduction and development of advanced technologies, widely available to the popula-
tion, such as the exchange of digital data through Internet, can provide alternatives and sup-
plements for how services and treatments would be provided to those in need [28]. Telehealth 
is a mechanism that allows individuals to receive support, service, and professional from 
a distance. This may involve being able of communicating in real time with a health-care 
professional or interacting with online platforms to learn new information [29]. Technology 
can be accessed at any time of the day and at any location with low-cost equipment, basic 
to customize the information relevant to the individual’s learning needs and to be shared 
between different scenarios and people [30]. Several studies involving telehealth have shown 
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viduals with autism [31, 32]. For example, Hamad et al. [33] trained 51 professionals and 
family members to perform applied behavior analysis (ABA) procedures, using an online 
distance-learning course that included narrated slideshows, video examples, and application 
exercises. Participants significantly increased their ABA knowledge from pre- to post-training 
and reported a high level of satisfaction with the online course.
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Observing the importance of the active inclusion of parents in the speech and language therapy 
of children with ASD, a Distance Speech Therapy Intervention project was developed that would 
allow language stimulation of a greater number of children and adolescents with autism.

In addition to study the best proposals for intervention for different manifestations, the 
research has a responsibility to offer resources that can reach the greatest number of people 
who require the service and at the most appropriate time for them.

2. Purpose

The purpose is to construct a project of effective speech-language intervention that allows 
the stimulation of the language of a greater number of children and adolescents with autism.

3. Methods

The project of the Distance Speech Therapy Intervention at home by parents and/or caregivers 
with remote monitoring was composed by four moments for elaboration and verification of 
its effectiveness. Each one of these phases is further described in Table 1.

At the first moment, the therapist’s plans were discussed with the researcher about the activi-
ties to be carried out at home with the parents. This should contain the objective of the inter-
vention to be carried out and the proposed activity. Remembering that autism is being part 
of a broad spectrum with changes in the development of social interaction and language, and 
such characteristics vary in the typology and severity with which they manifest, the plans 
made for this research were quite individualized both in the activity to be done such as time 
and frequency. This moment lasted 2 weeks.

1° moment 2° moment 3° moment 4° moment

• Therapists plan the 
activities to be carried 
out at home with  
the parents

• The proposal of a 
distance intervention 
began to be passed on 
to the parents, starting 
with the execution of 
the activities

• The interventions 
occurred with both 
face-to-face therapies 
and at home with the 
parents

• The patients no longer 
attended speech therapies 
weekly with their thera-
pists; they only received 
the intervention at home

• The patients will still 
be in weekly care in 
the service

• The patients will still 
be in weekly care in 
the service, and during 
these visits the thera-
pists questioned the 
parents some facts

• The feedback given 
by the parents to the 
therapists should be 
done by some means of 
communication agreed 
between them

• The feedback given 
by the parents to the 
therapists should be 
done by some means of 
communication agreed 
between them

• Lasted 2 weeks • Lasted 4 weeks • Lasted 4 weeks • Lasted 6 weeks

Table 1. Phases of the intervention program.
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These individual proposals based on an individualized profile of child’s characteristics, as 
well as their needs and family context, will be presented as an example later on.

At the second moment, the proposal of a distance intervention began to be passed on to the 
parents, starting with the execution of the activities elaborated by the therapists in the first 
moment of the research. This lasted for 4 weeks.

In these 4 weeks, the patients will still be in weekly care in the service provided by the 
Laboratory of Speech and Language Pathology Research in Autism Spectrum Disorders, and 
during these visits, the therapists questioned the parents some facts such as if the activities 
were performed; If some day was not possible or difficult to perform the activity; what the 
parent and/or caregiver thought of the proposed activity; how was the activity and if they 
played together; and if any difficulty was found with the proposed activity.

After these 4 weeks, in the third moment, just as in the second moment the interventions 
occurred with both face-to-face therapies and at home with the parents but the feedback given 
by the parents to the therapists should be done by some mean of communication agreed 
between them. The same questions asked at the second moment should be answered by the 
parents during this contact. This will also last for 4 weeks.

In the fourth moment of the research, the patients no longer attended speech therapies weekly 
with their therapists; they only received the intervention at home during the execution of the 
games with their parents.

During the 6-week period, the therapists made contact with the parents by means of the best 
or more easily available communication previously determined (email, telephone, Skype, 
Whatsapp). In these contacts, besides clarifying doubts and discussing the child’s perfor-
mance during the activities, the parents answered the questionnaire described, aiming to 
improve the next phases of the program.

The evaluation of the functional communication profile was used to verify the effectiveness of 
the project. The evolution of participants pragmatic performance was evaluated at the begin-
ning and at the end of 2 years, the first one in which the Distance Speech Therapy Intervention 
project was not applied and the second one in which the participants in the project.

The work was referred to the Ethics Committee for Research Projects Analysis and was 
approved under the Protocol 1.057.800. Everyone responsible for the individuals involved 
signed the consent form.

Participants were 40 parents of children with ASD with ages between 6 and 17 years, and in 
this phase they received just the intervention at home, with the parents as mediators. They 
were instructed to perform play activities that have been planned and discussed with them 
before the onset of the program.

Inclusion criteria were the children had to have a diagnosis within the autism spectrum disor-
ders determined by a psychiatrist and/or a neurologist according to the DSM-IVtr (ref) and/or 
ICD10(ref); parents/caretakers had to have a functional level of literacy and be able to contact 
the speech-language pathologist (SLP) weekly through Skype, Whatsapp, or telephone.
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and frequency. This moment lasted 2 weeks.

1° moment 2° moment 3° moment 4° moment

• Therapists plan the 
activities to be carried 
out at home with  
the parents

• The proposal of a 
distance intervention 
began to be passed on 
to the parents, starting 
with the execution of 
the activities

• The interventions 
occurred with both 
face-to-face therapies 
and at home with the 
parents

• The patients no longer 
attended speech therapies 
weekly with their thera-
pists; they only received 
the intervention at home

• The patients will still 
be in weekly care in 
the service

• The patients will still 
be in weekly care in 
the service, and during 
these visits the thera-
pists questioned the 
parents some facts

• The feedback given 
by the parents to the 
therapists should be 
done by some means of 
communication agreed 
between them

• The feedback given 
by the parents to the 
therapists should be 
done by some means of 
communication agreed 
between them

• Lasted 2 weeks • Lasted 4 weeks • Lasted 4 weeks • Lasted 6 weeks

Table 1. Phases of the intervention program.
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These individual proposals based on an individualized profile of child’s characteristics, as 
well as their needs and family context, will be presented as an example later on.

At the second moment, the proposal of a distance intervention began to be passed on to the 
parents, starting with the execution of the activities elaborated by the therapists in the first 
moment of the research. This lasted for 4 weeks.

In these 4 weeks, the patients will still be in weekly care in the service provided by the 
Laboratory of Speech and Language Pathology Research in Autism Spectrum Disorders, and 
during these visits, the therapists questioned the parents some facts such as if the activities 
were performed; If some day was not possible or difficult to perform the activity; what the 
parent and/or caregiver thought of the proposed activity; how was the activity and if they 
played together; and if any difficulty was found with the proposed activity.

After these 4 weeks, in the third moment, just as in the second moment the interventions 
occurred with both face-to-face therapies and at home with the parents but the feedback given 
by the parents to the therapists should be done by some mean of communication agreed 
between them. The same questions asked at the second moment should be answered by the 
parents during this contact. This will also last for 4 weeks.

In the fourth moment of the research, the patients no longer attended speech therapies weekly 
with their therapists; they only received the intervention at home during the execution of the 
games with their parents.

During the 6-week period, the therapists made contact with the parents by means of the best 
or more easily available communication previously determined (email, telephone, Skype, 
Whatsapp). In these contacts, besides clarifying doubts and discussing the child’s perfor-
mance during the activities, the parents answered the questionnaire described, aiming to 
improve the next phases of the program.

The evaluation of the functional communication profile was used to verify the effectiveness of 
the project. The evolution of participants pragmatic performance was evaluated at the begin-
ning and at the end of 2 years, the first one in which the Distance Speech Therapy Intervention 
project was not applied and the second one in which the participants in the project.

The work was referred to the Ethics Committee for Research Projects Analysis and was 
approved under the Protocol 1.057.800. Everyone responsible for the individuals involved 
signed the consent form.

Participants were 40 parents of children with ASD with ages between 6 and 17 years, and in 
this phase they received just the intervention at home, with the parents as mediators. They 
were instructed to perform play activities that have been planned and discussed with them 
before the onset of the program.

Inclusion criteria were the children had to have a diagnosis within the autism spectrum disor-
ders determined by a psychiatrist and/or a neurologist according to the DSM-IVtr (ref) and/or 
ICD10(ref); parents/caretakers had to have a functional level of literacy and be able to contact 
the speech-language pathologist (SLP) weekly through Skype, Whatsapp, or telephone.
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4. Results

Partial results show that among the five items of evaluation of the Functional Communication 
Profile analyzed, Communicative Space, Interactivity, Communicative Acts Per Minute, 
Communicative Functions, and Interactive Communicative Functions, the only item that 
showed the greatest progress with a statistically significant difference in the year that the dis-
tance intervention occurred was the item Interactive Communicative Functions. It authorizes 
to affirm that the participation of parents in the intervention process and the family environ-
ment provide more interactivity of the people with ASD (Table 2).

The hypothesis that by participating in a speech at a distance intervention process held at 
home by parents and/or caregivers of children with ASD, with remote monitoring, would be 
presented where developments in functional use of language, becoming more interactive, can 
be confirmed.

The data showed that the participants, despite having shown evolution in the development 
of the functional profile of communication in 2 years observed, showed greater evolution in 
Communicative Functions Interactive item in the year received stimulation at home by their 
parents and with your remote monitoring therapist’s speech-language pathologists.

In general, studies on language acquisition and development in autism focus on the communi-
cation of the child [19, 22, 26], and some analyze the dyad mother (caregiver)-child, seeking to 
understand to what extent the role of parents and caregivers influences the child with autism 
[19, 25].

These results suggest that the participation of parents during the intervention process com-
bined with daily stimulation occurring in the home environment increases the interactivity and 
sociability of the participants.

This proposal of speech-language intervention with remote follow-up allowed the inclusion of 
other family members besides the parents. Only 11 children had always had the same adult as 
play partner during all the activities. However, except for one child, the other adults were close 
family members. The other adult was a neighbor that had very close contact with the child.

Results indicate that only 40% of the parents/caretakers conducted the activities proposed 
every day. Among those who skipped the activities a few days, 22.5% did so during the week-
ends, 12.5% did so due to adult’s previous appointments, 10% reported that the child was 
sick, and another 10% that the child refused to participate.

Number of interactive communicative 
functions expressed

T1 and T2 T3 and T4

% subjects that evolved 40 68

p-Value 0.02*

*≤ 0.05

Table 2. Proportion of participants with improvement in both periods (ANOVA).
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The parents/caretakers of 35% of the participant children reported that the activities were dif-
ficult in at least one of the weeks of the program and 5% felt they were repetitive.

Behavioral problems were also reported as reasons for the difficulties in conducting the pro-
posed activities. Attention impairments were described by 30% of the parents/caretakers, as 
well as anxiety during the activity and tantrums at the end of it.

5. Conclusions

These data highlight the importance of parents to the development of intervention programs 
that include the families by providing detailed information about the child’s development, 
discussing doubts and exchanging experiences. Speech-language pathologists should encour-
age and provide guidance to parents and caretakers to take more active roles in providing 
communication environments that are appropriate to children with ASD and allow successful 
interactive experiences.

The participation of parents is important for the accomplishment of a Distance Speech Therapy 
Intervention project, either by providing accurate information about the child’s development, 
accepting doubts, and understanding requests or by inviting them to participate as agents of 
the language process.
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Abstract

Subarachnoid hemorrhages (SAHs) are grave medical emergencies, whereas 30–50% 
of all SAHs may ultimately result in death. Subarachnoid hemorrhages share many 
resemblances with other neurological traumas such as a cerebral vascular accident, 
meningitis, and/or traumatic brain injury. Autoimmune encephalopathies (AE) occur 
when human antibodies assault the body’s cell surfaces and/or synaptic proteins. 
Consequently, widespread nervous system and diffuse brain involvement may occur. 
With subarachnoid hemorrhages and autoimmune encephalopathies, multiple areas of 
cognition and language can be impaired. Case studies in communication sciences and 
disorders are underutilized, yet are important in evidenced‐based practice. Speech‐
language pathologists in medical settings have worked with patients and families with 
similar types of disorders. Therefore, speech‐language pathologists should be well 
equipped to provide therapy with these types of injuries. This chapter presents two 
case studies and cognitive language rehabilitation strategies following diffuse brain 
injuries.

Keywords: brain injuries, diffuse injuries, subarachnoid hemorrhage, autoimmune 
encephalopathy, cognitive language rehabilitation

1. Introduction

1.1. Brain injuries

Brain injuries are a major cause of death and disability worldwide [1–3]. It is well documented 
that brain injuries exhibit immediate and long‐term consequences on language abilities [4]. 
Language abilities in adolescent individuals with brain injury have been noted to be worse 
than matched controls (matched for age, gender, general ability, and interests) in syntax com‐
prehension, particularly in the areas of listening and grammar [5]. Inflammation and neuro‐
degeneration are known to occur after initial traumas as secondary injuries [6].
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Abstract

Subarachnoid hemorrhages (SAHs) are grave medical emergencies, whereas 30–50% 
of all SAHs may ultimately result in death. Subarachnoid hemorrhages share many 
resemblances with other neurological traumas such as a cerebral vascular accident, 
meningitis, and/or traumatic brain injury. Autoimmune encephalopathies (AE) occur 
when human antibodies assault the body’s cell surfaces and/or synaptic proteins. 
Consequently, widespread nervous system and diffuse brain involvement may occur. 
With subarachnoid hemorrhages and autoimmune encephalopathies, multiple areas of 
cognition and language can be impaired. Case studies in communication sciences and 
disorders are underutilized, yet are important in evidenced‐based practice. Speech‐
language pathologists in medical settings have worked with patients and families with 
similar types of disorders. Therefore, speech‐language pathologists should be well 
equipped to provide therapy with these types of injuries. This chapter presents two 
case studies and cognitive language rehabilitation strategies following diffuse brain 
injuries.
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Brain injuries can be classified according to several dichotomous taxonomies, that is, primary 
vs. secondary injuries, focal vs. diffuse pathologies, and inflammatory vs. non‐inflammatory 
diseases [7–9]. Traumatic brain injuries (TBIs) s can be classified into two categories of pri‐
mary and secondary injuries [1]. The primary injury consists of the actual physical trauma, 
while the secondary injury results from “biomolecular and physiological changes that follow 
these insults” [1, p. 97]. Secondary injuries are slow to change and may be a major factor in the 
patient’s recovery [1]. Primary damage to the brain and central nervous system occurs with 
the initial insult (lacerations, fracture, contusions, axonal injury, intracranial hemorrhage), 
whereas a secondary injury is the resultant of such factors as increased intracranial pressure, 
interruption in the brain blood barrier flow, brain inflammation, disruptions in cerebral blood 
flow, ischemia, hypoxia, reperfusion, and/or reoxygenation injury [8, 9]. In addition, a series 
of events can lead to an accumulation of white blood cells in the injured brain area can lead to 
inflammation and secondary brain damage.

Graham et al. [9] stated that “Neuroimaging as a means of identifying intracranial pathology 
after head injury has allowed the clinician adoption of an alternative classification of focal 
and diffuse damage” (p. 641). Focal damage can be determined with certainty; however, the 
diffuse damage is much more difficult to ascertain regions of damage and consequently what 
cognitive and language areas are affected. Diffuse brain injury refers to damage to white and/
or gray brain matter and not to a focal or localized injury [9]. However, several categories of 
diffuse brain injuries share similar pathophysiologies [9]. The diffuse brain injuries range in 
severity from concussion syndromes to diffuse axonal injury (DAI) to comatose. Currently, the 
term of traumatic axonal injury (TAI) is used to describe axonal injury after the initial trauma, 
that is, secondary axotomy (secondary severing or denervation of an axon) [9]. Secondary inju‐
ries can occur over a time span of hours, days, or weeks after the initial trauma. Consequently, 
secondary traumas may exert neurochemical changes in the brain, disrupt cerebral blood flow, 
disrupt the brain blood barrier function, and/or have neurotoxic effects on glial cells [10].

Central nervous system inflammatory diseases continue to be investigated, defined, and 
demarcated [7]. However, the pathological processes linking brain injury to neurodegen‐
erative diseases still remain unclear. There is mounting evidence that neuroinflammatory 
processes may play a significant role in Alzheimer’s disease, other dementias, and many 
neurodegenerative diseases [6, 11]. It is also known that traumatic brain injury also begins 
long‐term neurological degenerative brain processes, for example, microglia activity and 
inflammation [11]. Brain inflammation is known to be a chronic hallmark of neurodegenera‐
tive diseases. Johnson et al. [11] stated that, “thus, persistent neuroinflammation following 
injury may prove mechanistically important in the link between TBI and Alzheimer’s dis‐
ease” (p. 29). Moderate and severe TBI leads to increased risk of later developing dementia 
[6, 12, 13]. Tau and amyloid beta pathologies are well‐known sequelae in Alzheimer’s dis‐
ease [14]. Tau is proteins abundant in the neurons of the central nervous system and is known 
to become defective in the brain leading to dementias [15]. Even one traumatic brain injury 
may lead to tau and amyloid beta brain pathologies [16]. Repeated concussions may also 
lead to progressive brain abnormalities [6]. Chronic neuroinflammation as seen in chronic 
traumatic encephalopathies (CTEs) contributes to neurodegeneration. Autopsy studies have 
demonstrated the presence of reactive microglia even months or years after a single TBI [6].
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1.2. Diffuse brain injury

According to Ewing‐Cobbs and Barnes [17], “the diffuse injury consists of the cumulative 
Effects of diffuse axonal injury, hypoperfusion, excitotoxic cascades of neurotransmitters, and 
chronic alteration in neurotransmitter functions” (p. 210). Diffuse brain damage is likely to 
affect white matter tracts resulting from diffuse axonal injury affecting memory and executive 
function [18]. In addition, secondary inflammation resulting from a brain trauma may induce 
microglial activity which leads to further cognitive decline [2].

Ewing‐Cobbs and Barnes [17] found that language outcomes after a traumatic brain injury 
are dependent upon several factors including age at the time of trauma, focal vs. diffuse 
brain injuries, and developmental acquisition of language functions at the time of the insult. 
Furthermore, they state that cognitive and language outcomes are more promising after peri‐
natal and early focal damage. Diffuse brain injuries sustained in early childhood seem to 
be less promising, thus, indicating lessened behavioral and neural plasticity. Language and 
cognitive abilities that are in process of being acquired appear to be more vulnerable to dis‐
turbance than abilities that are better established [17]. Focal lesions can result in substantial 
reorganization of function; however, diffuse neuronal lesions do not result in reorganization 
and consequently poorer outcomes may result.

The sequelae of and pathological mechanisms resulting from a traumatic brain injury and conse‐
quent cognitive and language impairments are unclear. The resulting damage may lead to loss 
of neurons, axonal injuries, microbleeds, and disruptions to the blood‐brain barrier (BBB) [3].

Diffuse brain injury has been associated with vascular and axonal impairments [19]. Initial 
responses include inflammation and disruption in the blood‐brain barrier (BBB), and initia‐
tion of the body’s systemic immune system, for example, glial cells reaction to the inflamma‐
tion [19]. Changes in the blood‐brain barrier at a microvascular level following a brain injury 
can last for months or years after the trauma. The interruption to the functioning of the BBB 
has been associated with the negative effects of a brain trauma. Diffuse brain injury occurs 
in the absence of a cerebral contusion (i.e., bruising of the brain) and does not lead to gross 
neuronal damage. However, diffuse axonal injury in the cortex, hippocampus, and dorso‐
lateral thalamus may occur in the absence of a contusion and yet lead to cognition, atten‐
tion, language, and memory impairments [2]. Damage to the hippocampus is associated with 
memory difficulties [20]. In conclusion, cognitive communication disorders seen in diffuse 
brain injuries may affect such abilities as memory, word retrieval, attention, an organization 
of information, and problem‐solving [2, 18, 21]. Therapy concerns regarding cognitive com‐
munication disorders will be addressed in the following section.

1.3. Subarachnoid hemorrhages and autoimmune encephalopathies

Subarachnoid hemorrhages (SAH) and TBIs are major contributors to neurological cases 
and demonstrate similar problems in sub‐acute care [22]. TBI incidence in industrialized and 
 non‐industrialized nations is estimated to be between 150 and 250 cases per 100,000 popula‐
tion, while the incidence of subarachnoid hemorrhages is estimated to be between 10 and 
25 cases per 10,000 population [23].
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Subarachnoid hemorrhages (SAHs) are grave medical emergencies, whereas 30–50% of all 
SAHs may ultimately result in death [24]. SAHs occur as a result of ruptured aneurysms 
or from a TBI. The subarachnoid hemorrhage is when blood accumulates below the arach‐
noid mater space on the brain’s surface between the dura mater on top and the pia mater 
beneath (all part of the brain’s meninges). Individuals who have suffered an SAH experi‐
ence meningeal inflammation as a result of blood seeping into the cerebral spinal fluid (CSF). 
Subarachnoid hemorrhages share many resemblances with other neurological traumas such 
as a cerebral vascular accident, meningitis, and/or traumatic brain injury. Individuals with 
bacterial or viral meningitis have been reported to have difficulties with short‐term memory, 
working memory, attention, and/or cognitive speed [25–27].

Autoimmune encephalopathies (AE) occur when human antibodies assault the body’s cell 
surfaces and/or synaptic proteins. As a result, AE consist of a larger spectrum of inflamma‐
tory nervous system disorders including limbic encephalitis which is noted by subacute 
onset, memory loss, seizures, possible personality and mood changes, and alteration in one’s 
senses [28]. In essence, encephalopathies can impact all areas of cognition [29]. In summary, 
subarachnoid hemorrhages and autoimmune encephalopathies both result in meningeal 
inflammation and diffuse brain injuries [29, 30].

1.4. Clinical history of cases

Two case studies involving patients with a subarachnoid hemorrhage (BA) and autoimmune 
encephalopathy (SJ) are presented. Both patients were healthy adults with no prior histories 
of speech, language, cognitive, or serious health conditions when the onset of the traumas 
occurred. The SAH typically results from a ruptured aneurysm or from a traumatic brain 
injury and consequential meningeal inflammation occurs. Autoimmune encephalopathies 
consist of a spectrum of inflammatory central nervous system disorders which may also 
include brain edema, and limbic encephalitis [29]. Consequentially, cerebral inflammation is 
a common outcome from both of these disorders.

BA was 52 years old when he suffered a subarachnoid hemorrhage (SAH). Prior to this inci‐
dent, he was healthy with no history of cognitive or neurological issues. He exhibited slightly 
above average blood pressure and was taking anti‐cholesterol medication prior to the trauma. 
BA experienced an aneurysm and hemorrhage to his right vertebral artery. This was surgi‐
cally repaired 2 days after the SAH using two stents and a coil.

Immediately after the SAH, BA was screened by the hospital‐based speech‐language patholo‐
gist. The SLP used the Western Aphasia Battery‐Revised [31] picture description task. BA’s 
wife is a licensed and certified speech‐language pathologist. The hospital‐based SLP and the 
wife made the determination that BA was functioning “within normal limits” based on these 
results. The neurosurgeon and primary care physician also concurred with this assessment. 
However, this screening masked more pronounced difficulties that appeared later such as 
short‐term and working memory difficulties, attention and cognitive speed processing, cop‐
ing issues, and disruption in daily living skills [25–27, 32–35]. BA also continued to experience 
difficulties with word anomias, semantic paraphasias, phonemic and phonological parapha‐
sias, and occasional errors in order of syntactical elements up to 2 years post‐trauma.
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SJ was a healthy 34‐year old when she was admitted to the hospital suffering from confusion, 
disorientation, short‐term memory loss, slowed mental processing and an inability to express 
herself. Over a period of a few months, she was assessed by a clinical psychologist with the Rey 
Auditory Verbal Learning Test (RAVLT) [36] and the Boston Naming Test [37]. According to the 
psychology report, SJ presented with low to average verbal immediate memory and low to aver‐
age verbal delayed memory from the RAVLT. Recognition cues did not improve verbal recall. 
In addition, the Boston Naming Test indicated confrontation naming to be within normal limits.

SJ was later assessed by a neurologist using the Mini‐Mental State Examination (MMSE) [38] 
and the Montreal Cognitive Assessment (MoCA) [39]. She scored 25/30 on both the MMSE and 
the MoCA. Specifically, SJ scored poor on attention, low to average on sustained attention, 
and low to average on delayed memory scores. SJ answered quickly, but incorrectly on tasks 
of sustained attention. SJ was diagnosed with autoimmune encephalopathy (AE). 4 months 
afterward, SJ reported that her episodes of confusion and cognitive issues ceased. At this time, 
she also received a 3‐day regime and a dose of Solumedrol (a corticosteroid as SJ also suffered 
from myasthenia gravis); whereupon, she reported that she sustained attention and recall 
improved. The anti‐inflammatory could have reduced any brain inflammation that could have 
occurred.

Both BA and SJ received self‐administered, clinician‐guided therapy. BA is a certified and 
licensed speech‐language pathologist and also a university professor in speech‐language 
pathology; in addition, BA’s wife is a certified and licensed speech‐language pathologist. 
SJ’s sister is a certified and licensed speech‐language pathologist. Consequentially, both BA 
and SJ did not receive traditional therapy, but self‐administered therapy as guided by the SLP 
family member.

Self‐administered, clinician‐guided therapy has been noted in treating verbal anomias with 
individuals with aphasia [40, 41], cued naming therapy in an individual with aphasia [42], 
and a parent‐administered program for teaching gestures to an individual with Angelman 
syndrome [43]. The objectives were selected by the clinicians; however, all treatments resulted 
in increased communication abilities in these individuals with severe and varied communica‐
tion disorders (i.e., aphasia, word anomia, and Angelman syndrome).

2. Research methods

Both BA and SJ experienced diffuse brain injuries as a result from the subarachnoid hemor‐
rhage (SAH) and autoimmune encephalopathy (AE). Encephalopathies affect all, areas of cog‐
nition and language with memory loss occurring in half of all patients with this disorder [29]. 
Consequentially, BA’s and SJ’s diffuse brain injury symptoms included: disorientation, mem‐
ory loss, word retrieval difficulties, psychological tiredness, fatigue, concentration difficulties 
with coping, symptoms of post‐traumatic stress disorder, and dependence on others [22, 29, 
30, 44–49].

Therapy for diffuse brain injuries addresses issues of memory loss and retrieval difficulties, 
attention issues, organizational difficulties, problem‐solving, and executive functioning [21]. 
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Speech‐language and cognitive rehabilitation therapy provided to both patients revolved 
around functional outcomes (i.e., return to work and life goals). Cognitive remediation was 
adapted from work with individuals with traumatic brain injury and stroke [50, 51]. Therapy 
techniques specifically focused on memory deficits, concentration issues, difficulty with 
daily living skills, irritability, impatience, dependence on others including use of: (a) cueing; 
(b) fading; (c) use of hierarchical targets; (d) anchoring; (e) repeated practice; and/or, (f) use 
of strategies [50]. Both patients have returned to work and have not received therapy after a 
period of 5 years.

2.1. Therapy approaches for subarachnoid hemorrhage and autoimmune  
encephalopathies

Cognitive and language rehabilitation approaches for both BA (i.e., subarachnoid hemor‐
rhage) and SJ (i.e., autoimmune encephalopathy) were self‐administered, clinician‐guided 
since both patients were able to return to work within 4 months after both brain traumas 
had occurred, and the deficits were not noted to be severe enough to warrant direct speech‐
language therapy. However, it should be noted that although the deficits may be viewed as 
minor by others (e.g., family members, therapists, medical professionals), the patient may 
view the deficits as being major [32].

BA’s wife was a certified and licensed speech‐language pathologist, while SJ’s sister was a cer‐
tified and licensed speech‐language pathologist. Both the wife and sister assisted in providing 
self‐administered, clinician‐guided therapy to the patients.

BA began reading and writing on a daily basis after his release from the hospital and return 
home, approximately one hour per day for both activities. He then began writing one page one 
hour each day and also reading an additional hour per day for weeks two to three. Afterward, 
he increased these activities to three hours per day for weeks 4–12. BA returned to work on 
week 13 post‐release from the hospital. BA wrote a brief newsletter article, completed a research 
article, and peer reviewed refereed one journal articles 3 months following the trauma. Specific 
self‐administered language techniques included semantic cueing, phonemic cuing, semantic 
feature analysis [52] and practicing strong relationships between noun and verbs; verb and 
agents (e.g., walk/sidewalk; sleep/bed). As a reminder, BA is also a speech‐language pathologist.

BA estimated his attention levels post‐trauma as follows: year 1, 85%; year 2, 90%; year 3, 95%; 
year 4, 96%; year 5, 98–100%.

Also paramount to SJ was her ability to SJ return to work which she accomplished 4 months 
after onset of symptoms. SJ is currently enrolled in a master’s degree program in  speech‐
language pathology, and her sister is a licensed and certified speech‐language pathologist. 
Consequently, SJ like BA was highly motivated to participate in self‐administered, clini‐
cian‐guided therapy. SJ continued her reading activities investigating the cause of her ill‐
ness, diagnosis, prognosis, and therapeutic outcomes. SJ read approximately one hour per 
day increasing to two hours per day over the course of 4 months. Use of semantic cueing 
and semantic feature analysis was also recommended by her sister. In addition, the follow‐
ing approaches were utilized by the SLP family members for both patients.
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The therapy approaches were adapted from several sources including non‐aphasic traumatic 
brain injury [53, 54] neurogenic disorders [55], and other cognitive disorders (such as working 
memory disorders) [56]. Strategies included the following:

1. Word association and naming tasks – Give a word and provide other words that are associ‐
ated with it (this may include nouns, verbs, and/or adjectives). For example, the therapist 
says “table” and the client may respond with “chairs, eating, work, dining set, coffee table, 
etc.” Implicit and episodic memories may be triggered [54].

2. Reading – Provide low and high‐level reading materials. For example, reading may vary 
from the newspaper and pleasure reading books to higher level professional articles.

3. Writing – Write informal, formal, low and high‐level pieces. For example, the client may 
write notes and letters and progress to higher‐level written pieces as concentration improves.

4. Word association and memory tasks – Separate words into categories have the client mem‐
orize words in the categories utilize mnemonics. Utilize recognition naming (the target 
word is given along with two foils) and/or picture description (for more spontaneous nam‐
ing). For example, the therapist elicits word and category recall. The clinician may keep 
track of correct information units (CIUs or i.e., words that are accurate and informative to 
the task) [56].

5. Auditory attention tasks – Have the client listen to a paragraph and answer questions; restate 
what was said; restate the main points; and, restate main items or discussion points.

6. Divided attention tasks – The client should focus on specific details while dismissing errone‐
ous detail. For example, have the client press a key when two shapes are the same color 
and another key when they are different colors.

7. Working memory and attention tasks – Divide attention between multiple tasks; the client 
should attend to key information; and, ignore distractions; and, notice patterns. Examples 
include driving a car to conducting a presentation at work.

8. Cognitive speed – The client should be capable of shortening response times; processing 
information accurately and quickly. This is similar to spaced‐retrieval training [55] where 
the client is asked to recall information repeatedly and systematically. For example, have 
the client engage in conversations and increase difficulty levels (i.e., moving from personal 
information to higher level professional discussions).

9. Compensatory strategies – Compensatory strategies may include note taking, recording 
events sequentially, and systematically slowing down all tasks for increased comprehen‐
sion and hence, completion rates, and regular use of calendars for scheduling events.

In addition, speech‐language pathologists should target the following goals for the patient 
and family to facilitate an increased quality of life [57]:

1. Reduce the family burden issues;

2. Reduce the patient dependence levels;
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daily living skills, irritability, impatience, dependence on others including use of: (a) cueing; 
(b) fading; (c) use of hierarchical targets; (d) anchoring; (e) repeated practice; and/or, (f) use 
of strategies [50]. Both patients have returned to work and have not received therapy after a 
period of 5 years.

2.1. Therapy approaches for subarachnoid hemorrhage and autoimmune  
encephalopathies

Cognitive and language rehabilitation approaches for both BA (i.e., subarachnoid hemor‐
rhage) and SJ (i.e., autoimmune encephalopathy) were self‐administered, clinician‐guided 
since both patients were able to return to work within 4 months after both brain traumas 
had occurred, and the deficits were not noted to be severe enough to warrant direct speech‐
language therapy. However, it should be noted that although the deficits may be viewed as 
minor by others (e.g., family members, therapists, medical professionals), the patient may 
view the deficits as being major [32].

BA’s wife was a certified and licensed speech‐language pathologist, while SJ’s sister was a cer‐
tified and licensed speech‐language pathologist. Both the wife and sister assisted in providing 
self‐administered, clinician‐guided therapy to the patients.

BA began reading and writing on a daily basis after his release from the hospital and return 
home, approximately one hour per day for both activities. He then began writing one page one 
hour each day and also reading an additional hour per day for weeks two to three. Afterward, 
he increased these activities to three hours per day for weeks 4–12. BA returned to work on 
week 13 post‐release from the hospital. BA wrote a brief newsletter article, completed a research 
article, and peer reviewed refereed one journal articles 3 months following the trauma. Specific 
self‐administered language techniques included semantic cueing, phonemic cuing, semantic 
feature analysis [52] and practicing strong relationships between noun and verbs; verb and 
agents (e.g., walk/sidewalk; sleep/bed). As a reminder, BA is also a speech‐language pathologist.

BA estimated his attention levels post‐trauma as follows: year 1, 85%; year 2, 90%; year 3, 95%; 
year 4, 96%; year 5, 98–100%.

Also paramount to SJ was her ability to SJ return to work which she accomplished 4 months 
after onset of symptoms. SJ is currently enrolled in a master’s degree program in  speech‐
language pathology, and her sister is a licensed and certified speech‐language pathologist. 
Consequently, SJ like BA was highly motivated to participate in self‐administered, clini‐
cian‐guided therapy. SJ continued her reading activities investigating the cause of her ill‐
ness, diagnosis, prognosis, and therapeutic outcomes. SJ read approximately one hour per 
day increasing to two hours per day over the course of 4 months. Use of semantic cueing 
and semantic feature analysis was also recommended by her sister. In addition, the follow‐
ing approaches were utilized by the SLP family members for both patients.
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The therapy approaches were adapted from several sources including non‐aphasic traumatic 
brain injury [53, 54] neurogenic disorders [55], and other cognitive disorders (such as working 
memory disorders) [56]. Strategies included the following:

1. Word association and naming tasks – Give a word and provide other words that are associ‐
ated with it (this may include nouns, verbs, and/or adjectives). For example, the therapist 
says “table” and the client may respond with “chairs, eating, work, dining set, coffee table, 
etc.” Implicit and episodic memories may be triggered [54].

2. Reading – Provide low and high‐level reading materials. For example, reading may vary 
from the newspaper and pleasure reading books to higher level professional articles.

3. Writing – Write informal, formal, low and high‐level pieces. For example, the client may 
write notes and letters and progress to higher‐level written pieces as concentration improves.

4. Word association and memory tasks – Separate words into categories have the client mem‐
orize words in the categories utilize mnemonics. Utilize recognition naming (the target 
word is given along with two foils) and/or picture description (for more spontaneous nam‐
ing). For example, the therapist elicits word and category recall. The clinician may keep 
track of correct information units (CIUs or i.e., words that are accurate and informative to 
the task) [56].

5. Auditory attention tasks – Have the client listen to a paragraph and answer questions; restate 
what was said; restate the main points; and, restate main items or discussion points.

6. Divided attention tasks – The client should focus on specific details while dismissing errone‐
ous detail. For example, have the client press a key when two shapes are the same color 
and another key when they are different colors.

7. Working memory and attention tasks – Divide attention between multiple tasks; the client 
should attend to key information; and, ignore distractions; and, notice patterns. Examples 
include driving a car to conducting a presentation at work.

8. Cognitive speed – The client should be capable of shortening response times; processing 
information accurately and quickly. This is similar to spaced‐retrieval training [55] where 
the client is asked to recall information repeatedly and systematically. For example, have 
the client engage in conversations and increase difficulty levels (i.e., moving from personal 
information to higher level professional discussions).

9. Compensatory strategies – Compensatory strategies may include note taking, recording 
events sequentially, and systematically slowing down all tasks for increased comprehen‐
sion and hence, completion rates, and regular use of calendars for scheduling events.

In addition, speech‐language pathologists should target the following goals for the patient 
and family to facilitate an increased quality of life [57]:

1. Reduce the family burden issues;

2. Reduce the patient dependence levels;
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3. Improve the patient’s ability to cope to everyday and new situations;

4. Address cognitive‐language impairments (e.g., concentration, memory);

5. Address mood disturbances; emotional issues (e.g., anger, irritability);

6. Address fatigue, tiredness issues (directly or indirectly);

7. Address the patient’s passivity issues.

In conclusion, subarachnoid hemorrhages and autoimmune encephalopathies share 
many commonalities with other disorders that speech‐language pathologists may have 
already treated such cerebral vascular accidents, traumatic brain injuries, meningeal 
inflammation, and memory and attention deficits. While differing etiologies may deter‐
mine, to some extent, prognoses and outcomes, therapeutic approaches for many cogni‐
tive‐language disorders may share similarities. Consequentially, issues of disorientation, 
memory loss, word retrieval difficulties, psychological tiredness, fatigue, and concentra‐
tion difficulties should be targeted in rehabilitation and in the form of compensatory 
strategies.
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3. Improve the patient’s ability to cope to everyday and new situations;

4. Address cognitive‐language impairments (e.g., concentration, memory);

5. Address mood disturbances; emotional issues (e.g., anger, irritability);

6. Address fatigue, tiredness issues (directly or indirectly);

7. Address the patient’s passivity issues.

In conclusion, subarachnoid hemorrhages and autoimmune encephalopathies share 
many commonalities with other disorders that speech‐language pathologists may have 
already treated such cerebral vascular accidents, traumatic brain injuries, meningeal 
inflammation, and memory and attention deficits. While differing etiologies may deter‐
mine, to some extent, prognoses and outcomes, therapeutic approaches for many cogni‐
tive‐language disorders may share similarities. Consequentially, issues of disorientation, 
memory loss, word retrieval difficulties, psychological tiredness, fatigue, and concentra‐
tion difficulties should be targeted in rehabilitation and in the form of compensatory 
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Abstract

The acquisition and development of language are primary in a child’s life, especially 
because language is one of the main means of social interaction. Therefore, it is of great 
importance that good language development has been assured to children and, when nec-
essary, good intervention at their difficulties. Currently, in the field of children’s language 
in Brazil, different therapeutic approaches are arguable, but the necessity of development 
of structured therapeutic programs is verified, elaborated with technical and scientific qual-
ity so that they may stimulate the different abilities of language, aiming at considering the 
specificities of each child in order to minimize the difficulties. Such intervention programs 
would guide speech-language pathologists to plan their therapies and provide more effects 
in the intervention process. The aim of this study is to elaborate a stimulation program for 
verbal language for children with language delay. For this reason, the stimulation program 
was judged by peers (experts) after it was designed. The experts verified if the strategies 
were coherent about (a) the stimulation target and (b) the complexity level. In conclusion, 
the program reached the goal, since it could give direction and enhance to speech-language 
pathologists in cases of difficulties in verbal language.

Keywords: speech-language pathology, children, child language, language delay, 
speech and language rehabilitation

1. Introduction

The importance of language for child development is a well-known factor in the literature, 
and disabilities in the process of acquisition and development of language can bring a series 
of social and academic harms. Therefore, it is of utmost importance that children with these 
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disabilities receive adequate diagnosis and effective treatment as soon as possible, thus 
improving their quality of life [1, 2].

Language disabilities in childhood have a high prevalence, reaching a frequency of up to 20% [1–3]. 
In the Brazilian literature, the prevalence for child language disabilities is 3–15% [4, 5]. Overall, the 
most common are language delay (LD), specific language impairment (SLI), and phonological dis-
order (PD). Each one of these cases has its respective linguistic manifestations [4, 6].

In view of this, it is of primary importance that professionals in the field of Speech-Language 
Pathology have good knowledge about the characteristics of the language and its typical 
development for the identification of children with language disabilities and their differential 
diagnosis. Such knowledge is not only relevant to the diagnostic area, but also to the interven-
tion one, since a good intervention planning should be based on the patient’s linguistic dif-
ficulties, and the professional should use strategies that contemplate this planning to provide 
a correct stimulation of the lagged skills [7, 8].

In the Brazilian literature, there is a lack of interventional studies, especially on language 
delay [9]. Nevertheless, we have noticed that it is possible to find intervention programs with 
proven efficacy when the search for the international literature is extended [10–14]. However, 
as already confirmed by some authors [15], it is not always feasible to adapt or translate such 
models, firstly because linguistic differences, mainly related to the structure (form) of lan-
guage, as the interventions are based on these language skills and abilities. Furthermore, 
adaptations and translations sometimes need a reformulation, because some aspects such as 
frequency and duration of intervention have different demands depending on the region and 
target-population where it will be applied, which turn the use of some programs impracticable.

Several studies show that structured programs of speech-language intervention in language 
bring linguistic gains to those submitted to them [16–18]. Such programs can often help clini-
cal speech pathologists to plan and organize their intervention better and play a key role as a 
practical guide in developing therapeutic planning.

However, other studies, especially case reports, show that several times these programs are 
used in an adapted manner, generally including other aspects as an intervention goal, to meet 
the individual needs of each patient, showing the need for semi-structured intervention pro-
grams that could have a previous material structured as well as the flexibility to modify some 
goals or strategies aiming at considering individualities of each patient [19–21].

Currently in the Child’s Language field, there are several Brazilian instruments for the diag-
nosis of oral language disorders, however, the research and clinical use of models, training, 
and intervention programs, especially for those in which there is a need to work at different 
levels of language such as in the cases of SLI and LD are still scarce in the Brazilian literature. 
There is also great difficulty in finding materials and therapeutic strategies with technical 
and scientific quality that are available in the literature for speech and language intervention.

Thus, there is a lack of Brazilian models and programs of intervention that encompasses the 
stimulation of all levels of language, involving theoretical and practical content, including 
proposing targeted intervention strategies. In addition, the models and programs of therapy 
currently found are not punctual in the difficulties of each child.
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The proposed program in this chapter is based on strategic planning, to emphasize the stimu-
lation of the difficulties of each child, so that it can be effective. The work was developed 
with the purpose of ensuring that such intervention brings coherent strategies (both to the 
therapeutic objective and the age range of the child), attractive and executable by such child, 
in addition to boosting the desired communicative behaviors and to focus the language levels 
that are out of balance in order to reach a larger linguistic domain.

2. Intervention program (ELO program)

This section aims at describing the elaboration and the content validation (by jury of experts) of 
an intervention program for children within 3–6 years old with a diagnosis of language delay. 
The intervention program is called ELO (Estimulação da Linguagem Oral) in Portuguese and 
meaning “oral language stimulation” in English. Furthermore, the entire intervention pro-
gram will be described in detail, and the content validation will show results of coherence of 
strategies in accordance with the intervention targets.

2.1. Methodology

2.1.1. Pilot study

Prior to this study, a pilot study was carried out. In this study, 24 interventional sessions were 
performed on 10 children with language delay (LD) who were within 3 and 6 years old. The 
pilot study had its results presented, and for this, the ELO program was reworked in order to 
solve its deficits [22].

The pilot study had three phases: Pre-intervention assessment—when the children were sub-
mitted to Brazilian standardize tests [23–27] to assess information about receptive and expres-
sive language in general, auditory working memory, phonology, expressive vocabulary, and 
auditory discrimination—; intervention application—where are performed 24 sessions of the 
proposed intervention program—; and, at last, post-intervention assessment—with the same 
protocol of the pre-intervention assessment. The comparative results, in percentage, of pre 
and post-intervention assessment are presented in Figure 1.

Based on these results, the Wilcoxon statistical test was applied to verify if the difference in pre 
and post-intervention performance was statistically significant, for this was adopted P ≤ 0.05. 
Table 1 shows the skills tested and whether there was statistical significance when compared 
to before and after intervention.

In the pilot study, an improvement was found in all skills tested at the time of intervention, 
so that most of the results were statistically significant, and the only ability that did not have 
significance was auditory discrimination.

Another important finding obtained by the pilot study was that, even though the sample 
was quite specific, there were differences in the language level of these children. Then, two 
different levels were elaborated for each of the proposed programs: level I with less complex 
strategies and level II with more complex strategies.
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Each child received language therapy with a different therapist—one therapist to each child 
and all therapists underwent a 6-h training and had 2 h of weekly supervision, one before 
and one after care. This training and these supervisions were carried out by the authors. All 
intervention sessions were supervised by them.

Figure 1. Average results of pre and post assessment of pilot study.

Skills which have statistical significant gain Skills which do not have statistical significant gain

Expressive vocabulary Auditory discrimination

Receptive language

Expressive language

Working memory for non-words

Working memory for numbers

Phonology

Table 1. Summary of results.
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2.1.2. Elaboration and content validation

According to the identified needs on the pilot study, a review of the literature was undertaken 
once more aimed at improving the program, which was adjusted based on these studies.

After the revisions, the program was presented to two examiners (who have a master degree 
in speech-language pathology and experience in Child’s Language).

2.2. Results

The ELO program was specifically designed for children with LD, with two levels: Level I and 
Level II. These levels differ by the levels of complexity of the strategies, as it is known that this 
should vary accordingly to the general and development level of each child.

It was then elaborated that the Language Level Verification Protocol (LLVP) generally checks 
items such as receptive vocabulary, expressive vocabulary, phonological organization, narra-
tive-pragmatic skills, and comprehension. This protocol has a global score (GS) and specific 
scores (comprehensive score (CS), narrative-pragmatic score (NPS), syntactic and semantic-
lexical score (SSLS), and phonetic-phonological score (PPS)). All values are represented by 
absolute numbers and percentages.

Based on LLVP, the child’s level of language was classified in I or II, and, for this, the global 
percentage score was adopted, with scores less than or equal to 50%, corresponding to level 
I and above this value at level II. This classification ends up reflecting the linguistic level of 
the child, that is, children of level I are smaller children and/or have more difficulties, and 
children of level II are older children and/or with fewer difficulties.

The ELO program is also divided into subprograms (Program A, Program B, Program C, and 
Program D) that vary according to the higher focus skills. Thus, the subprogram was chosen 
accordingly to the child’s greatest difficulties by selecting the specific percentage scores of 
PVNL. In addition, the program had a greater focus on the ability to obtain a lower percent-
age score (greater number of errors). Moreover, program A has a greater focus on phonetic-
phonological issues, program B on comprehension, program C on syntax and semantics, and 
program D on pragmatics.

The ELO program is composed of 20 sessions of direct and individual intervention, with a 
frequency of three times a week with an average duration of 60 min per session.

Each child fits into one of them, regarding language stimulation goals that need to be more 
focused (more committed) for each case. The types of program are described in Table 2.

For the psycholinguistic abilities, the following were addressed: auditory memory, logical-
temporal sequence, auditory processing skills, perceptual-auditory abilities (discrimination 
of verbal sounds), and phonological awareness, distributed accordingly to Table 3.

Each of these programs has level I and level II, with each level encompasses 20 individual and 
direct therapeutic sessions.

Figure 2 briefly summarizes the strategies used, in general, in all subprograms at level I.

Figure 3 briefly summarizes the strategies used, in general, in all subprograms at level II.

Intervention Program for Brazilian Children with Language Delay
http://dx.doi.org/10.5772/intechopen.69757

339



Each child received language therapy with a different therapist—one therapist to each child 
and all therapists underwent a 6-h training and had 2 h of weekly supervision, one before 
and one after care. This training and these supervisions were carried out by the authors. All 
intervention sessions were supervised by them.

Figure 1. Average results of pre and post assessment of pilot study.

Skills which have statistical significant gain Skills which do not have statistical significant gain

Expressive vocabulary Auditory discrimination

Receptive language

Expressive language

Working memory for non-words

Working memory for numbers

Phonology

Table 1. Summary of results.
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2.1.2. Elaboration and content validation

According to the identified needs on the pilot study, a review of the literature was undertaken 
once more aimed at improving the program, which was adjusted based on these studies.

After the revisions, the program was presented to two examiners (who have a master degree 
in speech-language pathology and experience in Child’s Language).

2.2. Results

The ELO program was specifically designed for children with LD, with two levels: Level I and 
Level II. These levels differ by the levels of complexity of the strategies, as it is known that this 
should vary accordingly to the general and development level of each child.

It was then elaborated that the Language Level Verification Protocol (LLVP) generally checks 
items such as receptive vocabulary, expressive vocabulary, phonological organization, narra-
tive-pragmatic skills, and comprehension. This protocol has a global score (GS) and specific 
scores (comprehensive score (CS), narrative-pragmatic score (NPS), syntactic and semantic-
lexical score (SSLS), and phonetic-phonological score (PPS)). All values are represented by 
absolute numbers and percentages.

Based on LLVP, the child’s level of language was classified in I or II, and, for this, the global 
percentage score was adopted, with scores less than or equal to 50%, corresponding to level 
I and above this value at level II. This classification ends up reflecting the linguistic level of 
the child, that is, children of level I are smaller children and/or have more difficulties, and 
children of level II are older children and/or with fewer difficulties.

The ELO program is also divided into subprograms (Program A, Program B, Program C, and 
Program D) that vary according to the higher focus skills. Thus, the subprogram was chosen 
accordingly to the child’s greatest difficulties by selecting the specific percentage scores of 
PVNL. In addition, the program had a greater focus on the ability to obtain a lower percent-
age score (greater number of errors). Moreover, program A has a greater focus on phonetic-
phonological issues, program B on comprehension, program C on syntax and semantics, and 
program D on pragmatics.

The ELO program is composed of 20 sessions of direct and individual intervention, with a 
frequency of three times a week with an average duration of 60 min per session.

Each child fits into one of them, regarding language stimulation goals that need to be more 
focused (more committed) for each case. The types of program are described in Table 2.

For the psycholinguistic abilities, the following were addressed: auditory memory, logical-
temporal sequence, auditory processing skills, perceptual-auditory abilities (discrimination 
of verbal sounds), and phonological awareness, distributed accordingly to Table 3.

Each of these programs has level I and level II, with each level encompasses 20 individual and 
direct therapeutic sessions.

Figure 2 briefly summarizes the strategies used, in general, in all subprograms at level I.

Figure 3 briefly summarizes the strategies used, in general, in all subprograms at level II.
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Target sounds and words used in the auditory perception sessions were the same ones used 
in the phonology sessions. These were chosen according to the phonological processes per-
formed by the child, prioritizing the work on the sounds to be acquired first in the typical 
language development.

When vocabulary is targeted, a survey of the familiar vocabulary must be done, using the 
follow protocol—specifically developed for this purpose, to carry out the lexical expansion, 
initially by the words that the child is most exposed to. The protocol questions are about 
properly names such as teachers’, family, pets, and classmates; which foods the child prefer or 
have the habit to eat; which toys, games, or cartoons the child likes; and colors of teeth brush, 
pajamas, school cloths, tower, pillow, blankets etc. At the end of the protocol, there is space 
for the family to describe the child routine in detail.

In the next pages are described all the strategies used in the ELO program.

2.2.1. List of detailed strategies

2.2.1.1. Strategies Level 1

The strategies described in Table 4 were designed for children with the following linguistic 
profile.

Psycholinguistic skills Program A Program B Program C Program D

Memory 1 1 1 1

Logic-temporal 
sequence

1 1 1 1

Auditory processing 2 2 2 2

Auditory discrimination 2 1 1 1

Phonological awareness 1 1 1 1

Table 3. Distribution of the number of therapeutic sessions focusing on psycholinguistic skills in each of the subprograms.

Intervention goal Program A Program B Program C Program D

Morphosyntax and 
semantics

3 sessions 4 sessions 4 sessions 6 sessions

Narrative and 
pragmatics

3 sessions 3 sessions 6 sessions 4 sessions

Phonetic and 
phonology

6 sessions 3 sessions 3 sessions 3 sessions

Psycholinguistic 
skills

7 sessions 6 sessions 6 sessions 6 sessions

Comprehension 1 session 4 sessions 1 session 1 session

Table 2. Distribution of the number of therapeutic sessions focusing on each of the language stimulation goals.
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Children with difficult to understand orders, mainly complex and segmented, presenting lack 
of oral or speech intelligibility, quite compromised (speech garbled, several phonological pro-
cesses), presenting deficits in receptive vocabulary, and pragmatic abilities.

2.2.1.2. Strategies Level 2

The strategies described in Table 5 were designed for children with the following language 
profile.

Figure 2. Specific objectives for Level I language stimulation goals of the ELO program.
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Figure 3. Specific objectives for Level II language stimulation goals of the program.

Children without comprehension difficulties, with deficits in expressive vocabulary, being 
composed mainly by nouns and verbs (little use of adverbs, adjectives and linking elements), 
make short sentences (up to 5 elements) and in general do not use binding elements. They are 
between the periods of proto-narrative and primitive narrative, and they have few phonologi-
cal exchanges (generally they do not have impaired speech intelligibility).

2.2.2. Examiner analysis

In order to verify the coherence of the ELO Program and its strategies, it was submitted to the anal-
ysis of two examiners (speech-language pathologists with experience in language intervention). 
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Strategy 1: Playing with simple orders

Goal: Understanding and executing simple orders

Description: The child will play a game where he or she will fulfill a series of simple commands (“touch your nose”, 
“clap your hands”, “jump on one foot”, “pretend to be sleeping”, “imitate a dog”, “Show how old you are”, “show 
the tongue”, “shake your head”, “imitate a plane” and “open your mouth wide”). If the child does not execute 
the proposed instructions, the therapist will, at first, repeat the order, secondly rephrase the order, in a third try, 
give a gestural clue and if the child still cannot comply, the therapist will show the child what should be done by 
explaining the order and requesting that the child reproduced the movement.

Strategy 2: Memory game with sounds and figures

Goal: Work on short-term visual and auditory memory

Description: The child and the therapist will play a digital memory game where one of the pairs is an image and 
its corresponding sound is emitted by such an image. The therapist will be able to avail the game with the theme 
“Animals,” “Means of Transport,” “Sounds of Nature,” and “Sounds of the City.” At first, the therapist will present 
the sound and the image to the child. As the game begins, if the child shows difficulties, the therapist will reduce the 
number of pairs (initially four pairs will be presented) and as the child is showing more ease in the task, the therapist 
will increase the number of pairs contained in the game until reaching 10 pairs).

Strategy 3: Working with memory on the market

Goal: Work on the sequential auditory memory

Description: The therapist will set up a “mini market” to play with the child, they will work in alternating shifts 
of roles; sometimes, the therapist is the salesperson and the child the consumer and vice versa. Then, the consumer 
will order, and only after the order is complete, the seller must pick up the requested items. At first, the therapist 
will request only one item and then gradually increase the number of requested items. If the child shows difficulties, 
the therapist will repeat the request, and if the child still cannot follow, the therapist will segment the requested 
sequence and decrease the number of elements for the next time.

Strategy 4: Exploring the familiar vocabulary

Goal: Performing lexical expansion

Description: After raising the family vocabulary, the therapist will organize activities of symbolic play involving 
such a lexical repertoire. In these activities, the therapist will name such objects (only concrete objects will be used at 
first) and explore their function. When the child shows mastery over the name and function of the target words, the 
therapist will begin to match the concrete object to the image.

Strategy 5: Naming game

Goal: Performing lexical expansion

Description: Using target words contained in the child’s vocabulary, the therapist and the child will carry out 
activities where the child should name the corresponding figures (e.g. “bowling”, “Don’t let the marbles fall”, “pop-up 
pirate” and “don’t break the ice”). If the child cannot name the picture, the therapist will give the function and 
characteristics of the object, even then if the child is not able to do it, the therapist will use prompt articulatory hints.

Strategy 6: Building phrases

Goal: Work on phrase construction

Description: The therapist will use action pictures (“A pig eating corn”, “man milking a cow”, “children playing 
on the beach”, “A boy crying”, “A dog drinking water”, “A woman making a cake”) as visual stimulus for sentence 
construction. First, the therapist will work on the elements used in the picture (without showing it) by naming them, 
giving functions and characteristics of each element and then presenting the action picture for the child to elaborate 
the sentence. If the child shows difficulties, the therapist will retake the elements in the action picture again.

Strategy 7: Right or wrong?

Goal: Stimulate syntactic awareness
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Figure 3. Specific objectives for Level II language stimulation goals of the program.
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Strategy 1: Playing with simple orders

Goal: Understanding and executing simple orders

Description: The child will play a game where he or she will fulfill a series of simple commands (“touch your nose”, 
“clap your hands”, “jump on one foot”, “pretend to be sleeping”, “imitate a dog”, “Show how old you are”, “show 
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give a gestural clue and if the child still cannot comply, the therapist will show the child what should be done by 
explaining the order and requesting that the child reproduced the movement.
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will increase the number of pairs contained in the game until reaching 10 pairs).

Strategy 3: Working with memory on the market

Goal: Work on the sequential auditory memory

Description: The therapist will set up a “mini market” to play with the child, they will work in alternating shifts 
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will order, and only after the order is complete, the seller must pick up the requested items. At first, the therapist 
will request only one item and then gradually increase the number of requested items. If the child shows difficulties, 
the therapist will repeat the request, and if the child still cannot follow, the therapist will segment the requested 
sequence and decrease the number of elements for the next time.

Strategy 4: Exploring the familiar vocabulary

Goal: Performing lexical expansion

Description: After raising the family vocabulary, the therapist will organize activities of symbolic play involving 
such a lexical repertoire. In these activities, the therapist will name such objects (only concrete objects will be used at 
first) and explore their function. When the child shows mastery over the name and function of the target words, the 
therapist will begin to match the concrete object to the image.

Strategy 5: Naming game

Goal: Performing lexical expansion

Description: Using target words contained in the child’s vocabulary, the therapist and the child will carry out 
activities where the child should name the corresponding figures (e.g. “bowling”, “Don’t let the marbles fall”, “pop-up 
pirate” and “don’t break the ice”). If the child cannot name the picture, the therapist will give the function and 
characteristics of the object, even then if the child is not able to do it, the therapist will use prompt articulatory hints.

Strategy 6: Building phrases

Goal: Work on phrase construction

Description: The therapist will use action pictures (“A pig eating corn”, “man milking a cow”, “children playing 
on the beach”, “A boy crying”, “A dog drinking water”, “A woman making a cake”) as visual stimulus for sentence 
construction. First, the therapist will work on the elements used in the picture (without showing it) by naming them, 
giving functions and characteristics of each element and then presenting the action picture for the child to elaborate 
the sentence. If the child shows difficulties, the therapist will retake the elements in the action picture again.

Strategy 7: Right or wrong?

Goal: Stimulate syntactic awareness
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Description: The therapist will present the child with several phrases (“I love bananas,” “My house was wet,” 
“Today I went to school,” “The cake is overdone,” “My toy has broken,” “Yesterday I went to the movies,” “The 
water I had was cold”) and the child will have a red sign, which he/she will raise when the sentence is wrong, and a 
green one, for correct sentences.

Strategy 8.: Ordering logical-temporal sequences

Goal: Work with logical-temporal sequence

Description: The therapist will take every day logical-temporal sequences, and the child will put them in order and 
then narrate what happened.

Strategy 9: Experience Booklet

Goal: Work on narrative-pragmatic skills

Description: The child will draw/make collages in a notebook about the events that happened outside the 
therapeutic environment, so that in the therapeutic session, the child narrates such events with the support of 
the notebook. The therapist will always give the correct model if the child shows phonetic-phonological and/or 
morphosyntax changes, however without correcting the child directly.

Strategy 10: Playing with Puppets

Goal: Work on narrative-pragmatic skills

Description: The child and therapist will stage various situations using puppets, the therapist will allow the child to 
guide the script with easier subjects, yet always modeling the proper shift, role reversal, and narrative coherence.

Strategy 11: Attention to sounds!

Goal: Work on Auditory attention

Description: A series of syllables will be presented to the child (for example: PA PA PA PA PA PA GA PA PA GA), 
and every time the child hears the less frequent syllable (which will be indicated by the therapist at the beginning of 
the session), the child will raise a small sign. It is emphasized that the activity will be carried out with headphones to 
control the sound intensity and to soften competitive noises.

Strategy 12: Finding the sound

Goal: Work on the auditory localization

Description: The child will be blindfolded, and the therapist will use sound sources of different frequencies (rattle, 
“Agogo,” bell, and drum), and the child should locate, track, and find the object related to the sound source.

Strategy 13: Phoneme pyramid

Goal: increase the auditory perception for the phonemes worked

Description: The therapist will choose a minimal opposing phoneme to the target phoneme (preferably by some 
phoneme that the patient performs the process to be worked on) and associate the sound with some picture. Then 
she will use two pyramids and a “reward,” each of the pyramids will contain the previously associated picture, and 
then, the child closes the eyes, and the therapist hides the “reward” in one of the pyramids. When the child opens 
the eyes, the therapist shows the sounds again and says that he or she will give a clue to the child, then he gives the 
auditory clue (the “reward” phoneme), and the child using that clue discovers where the prize/reward is.

Strategy 14: Auditory bombarding

Goal: Working on Phonological Aspects

Description: It is read to the child, twice (beginning and end) a list of 20 words (mono and disyllables) that start with 
the target phoneme. The same list is used at home, and caregivers are asked to read 3 times a day.

Strategy 15: Naming game

Goal: Work on Phonological Aspects
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Description: Using the target words (5 of the bombardment words that the child uses the most), the therapist and 
the child will perform activities where the child should name the corresponding pictures (e.g. bowling, “don’t let 
the marbles fall”, “don’t let the ice break”). If the child cannot name the pictures correctly, the therapist will give 
the function and characteristics of the object, even then if the child is not able to do it, the therapist will use prompt 
articulatory hints.

Strategy 16: Playing with rimes

Goal: Stimulate Phonological Awareness

Description: The therapist will tell stories and songs with rhymes to the child to increase the exposure to that ability.

Table 4. List of strategies on Level 1.

Strategy 1: Playing with segmented and complex instructions

Goal: Work understanding and executing complex and segmented instructions

Description: A game will be done with the child where one must fulfill a series of instructions, at first, segmented 
(“Take the blue car, now put the blue car in the garage of the orange house,” “Take the blonde girl sitting on the 
bench,” “pick up the banana, put the banana on the plate,” “pretend you are asleep, now pretend you are sleeping 
and snoring,” “pick up the cat.” “Put one hand on the blue ball and the other one on the red ball,” “put your foot on 
the flower and your hand in the sun,” “put your hand on the green square and then on the white square,” “put your 
foot in the sea and then on the star,” “put both feet in the cloud and then jump on the white square”). If the child 
does not execute the proposed instruction, the therapist will, at first, repeat the instruction; secondly rephrase it; in 
a third try, give a gestural clue; and if the child still cannot fulfill the task, the therapist will show the child what is 
supposed to be done by explaining the drill and requesting that the child reproduce the movement.

Strategy 2: Auditory and visual sequential memory game

Goal: Stimulate both auditory and visual sequential memory.

Description: By means of digital resources, the child will be presented to series of sequences involving colors and 
sounds (first, color associated to the sound, then only the sound) and the child must repeat the sequence, as the child 
is showing more ease to the sequence, it will gradually increase.

Strategy 3: Keep a secret

Goal: Short and long-term auditory memory

Description: The therapist will tell a secret to the child at the beginning of the session (e.g. “my father is bald”, “my 
favorite food is chicken drumstick”, “I’m afraid of frogs” etc.), then the therapist will ask for information at the end 
of the same session and the next one.

Strategy 4: Exploring vocabulary by categories

Goal: Performing lexical expansion

Description: It will be chosen a vocabulary category that the child has difficulty and the therapist will organize 
activities, such as stories and games, involving such a lexical repertoire, in these activities the therapist will name 
such objects and explore their function.

Strategy 5: Building phrases II

Goal: work on phrases construction

Description: The therapist will use pictures to explore children’s prior knowledge and encourage them to organize 
sentences accordingly to the theme chosen. Every time the child uses a syntactically inappropriate phrase, the 
therapist will provide the correct model.
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Description: The therapist will present the child with several phrases (“I love bananas,” “My house was wet,” 
“Today I went to school,” “The cake is overdone,” “My toy has broken,” “Yesterday I went to the movies,” “The 
water I had was cold”) and the child will have a red sign, which he/she will raise when the sentence is wrong, and a 
green one, for correct sentences.

Strategy 8.: Ordering logical-temporal sequences

Goal: Work with logical-temporal sequence

Description: The therapist will take every day logical-temporal sequences, and the child will put them in order and 
then narrate what happened.

Strategy 9: Experience Booklet

Goal: Work on narrative-pragmatic skills

Description: The child will draw/make collages in a notebook about the events that happened outside the 
therapeutic environment, so that in the therapeutic session, the child narrates such events with the support of 
the notebook. The therapist will always give the correct model if the child shows phonetic-phonological and/or 
morphosyntax changes, however without correcting the child directly.

Strategy 10: Playing with Puppets

Goal: Work on narrative-pragmatic skills

Description: The child and therapist will stage various situations using puppets, the therapist will allow the child to 
guide the script with easier subjects, yet always modeling the proper shift, role reversal, and narrative coherence.

Strategy 11: Attention to sounds!

Goal: Work on Auditory attention

Description: A series of syllables will be presented to the child (for example: PA PA PA PA PA PA GA PA PA GA), 
and every time the child hears the less frequent syllable (which will be indicated by the therapist at the beginning of 
the session), the child will raise a small sign. It is emphasized that the activity will be carried out with headphones to 
control the sound intensity and to soften competitive noises.

Strategy 12: Finding the sound

Goal: Work on the auditory localization

Description: The child will be blindfolded, and the therapist will use sound sources of different frequencies (rattle, 
“Agogo,” bell, and drum), and the child should locate, track, and find the object related to the sound source.

Strategy 13: Phoneme pyramid

Goal: increase the auditory perception for the phonemes worked

Description: The therapist will choose a minimal opposing phoneme to the target phoneme (preferably by some 
phoneme that the patient performs the process to be worked on) and associate the sound with some picture. Then 
she will use two pyramids and a “reward,” each of the pyramids will contain the previously associated picture, and 
then, the child closes the eyes, and the therapist hides the “reward” in one of the pyramids. When the child opens 
the eyes, the therapist shows the sounds again and says that he or she will give a clue to the child, then he gives the 
auditory clue (the “reward” phoneme), and the child using that clue discovers where the prize/reward is.

Strategy 14: Auditory bombarding

Goal: Working on Phonological Aspects

Description: It is read to the child, twice (beginning and end) a list of 20 words (mono and disyllables) that start with 
the target phoneme. The same list is used at home, and caregivers are asked to read 3 times a day.

Strategy 15: Naming game

Goal: Work on Phonological Aspects
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Description: Using the target words (5 of the bombardment words that the child uses the most), the therapist and 
the child will perform activities where the child should name the corresponding pictures (e.g. bowling, “don’t let 
the marbles fall”, “don’t let the ice break”). If the child cannot name the pictures correctly, the therapist will give 
the function and characteristics of the object, even then if the child is not able to do it, the therapist will use prompt 
articulatory hints.

Strategy 16: Playing with rimes

Goal: Stimulate Phonological Awareness

Description: The therapist will tell stories and songs with rhymes to the child to increase the exposure to that ability.

Table 4. List of strategies on Level 1.

Strategy 1: Playing with segmented and complex instructions

Goal: Work understanding and executing complex and segmented instructions

Description: A game will be done with the child where one must fulfill a series of instructions, at first, segmented 
(“Take the blue car, now put the blue car in the garage of the orange house,” “Take the blonde girl sitting on the 
bench,” “pick up the banana, put the banana on the plate,” “pretend you are asleep, now pretend you are sleeping 
and snoring,” “pick up the cat.” “Put one hand on the blue ball and the other one on the red ball,” “put your foot on 
the flower and your hand in the sun,” “put your hand on the green square and then on the white square,” “put your 
foot in the sea and then on the star,” “put both feet in the cloud and then jump on the white square”). If the child 
does not execute the proposed instruction, the therapist will, at first, repeat the instruction; secondly rephrase it; in 
a third try, give a gestural clue; and if the child still cannot fulfill the task, the therapist will show the child what is 
supposed to be done by explaining the drill and requesting that the child reproduce the movement.

Strategy 2: Auditory and visual sequential memory game

Goal: Stimulate both auditory and visual sequential memory.

Description: By means of digital resources, the child will be presented to series of sequences involving colors and 
sounds (first, color associated to the sound, then only the sound) and the child must repeat the sequence, as the child 
is showing more ease to the sequence, it will gradually increase.

Strategy 3: Keep a secret

Goal: Short and long-term auditory memory

Description: The therapist will tell a secret to the child at the beginning of the session (e.g. “my father is bald”, “my 
favorite food is chicken drumstick”, “I’m afraid of frogs” etc.), then the therapist will ask for information at the end 
of the same session and the next one.

Strategy 4: Exploring vocabulary by categories

Goal: Performing lexical expansion

Description: It will be chosen a vocabulary category that the child has difficulty and the therapist will organize 
activities, such as stories and games, involving such a lexical repertoire, in these activities the therapist will name 
such objects and explore their function.

Strategy 5: Building phrases II

Goal: work on phrases construction

Description: The therapist will use pictures to explore children’s prior knowledge and encourage them to organize 
sentences accordingly to the theme chosen. Every time the child uses a syntactically inappropriate phrase, the 
therapist will provide the correct model.
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Strategy 6: Right or wrong?

Goal: stimulate syntactic awareness

Description: The therapist will present several sentences to the child (“I love bananas,” “My house was wet,” “Today 
I went to school,” “The cake is overdone,” “My toy has broken,” “Yesterday I went to the movies,” and “The water I 
had was cold”), and the child will have to repeat the sentence correctly.

Strategy 7: Ordering logical-time sequences

Goal: logical-temporal sequence

Description: The therapist will take logical-temporal sequences about stories previously known to the child (“The 
Three Little Pigs”, “Little Red Riding Hood”, “Beauty and the Beast”, “Cinderella” and “Pinocchio”, etc.), and the 
child will put them in order and then recount what happened.

Strategy 8: Experiences Booklet

Goal: Work on narrative-pragmatic skills

Description: The child will draw/make collages in a notebook about the events that happened outside the 
therapeutic environment, so that in the therapeutic session, the child narrates such events with the support of 
the notebook. The therapist will always give the correct model if the child shows phonetic-phonological and/or 
morphosyntax changes, though not correcting the child directly.

Strategy 9: Interview

Goal: Work on narrative-pragmatic skills

Description: The child and therapist will be a reporter and interview (sometimes themselves, sometimes some 
famous character) for turnaround and narrative skills.

Strategy 10: Playing with prosody and supra-segmental speech traits.

Goal: Workout prosody, supra-segmental traits and pragmatic skills

Description: The therapist will record several phrases with different intonations/emotions, then the child should 
reproduce the speech and intonation of the recording, identify which facial expression (therapist will show printed 
pictures) corresponds to speech and finally name the emotion expressed in that speech. If the child presents 
difficulty, the therapist will give another example with the same intonation, first with little facial and body 
expression, in a second moment with facial expression but without body expression and in a third moment with 
facial and body expression. If even with all help the child is unable to perform accordingly, the therapist will give the 
model and explain it.

Strategy 11: Playing with minimal pairs

Goal: Work on auditory discrimination

Description: There will be activities that request the discrimination of minimum pairs (e.g. bingo of the minimum 
pairs). In the choice of the minimum pairs, it will be prioritized the phonemes that the child presents phonological 
exchange.

Strategy 12: Completing the information—competitive noise

Goal: Picture-background auditory

Description: The child will be presented with excerpts of dialogs and routine stories with missing information, 
previously known to the children, this presentation will be performed with a background noise, so the child should 
verbally complete the omitted information (if the child does not achieve the auditory stimulus, it will be repeated 
with the same signal-to-noise ratio, if the difficulty persists the signal-to-noise ratio will be increased)

Table 5. List of strategies on Level 2.

Advances in Speech-language Pathology346

The examiners received a survey for the strategy evaluation where they classified the strategy as 
adequate, partially adequate and inadequate in relation to the intervention goal and also the level 
of difficulty for children with such profiles, as well as criticizing, comments and suggestions on 
them. Table 6 shows the examiners’ responses.

The concordance of the examiner was then calculated to check for disagreements and the need 
to use a third examiner. For this, the formula described by [28] was used where the percentage 
of agreement between the answers is obtained according to Eq. (1).

  Concordance =   
Number of agreements

   ________________________________________    
 (  Number of agreements + Number of disagreements )     × 100  (1)

Evaluation in relation to the 
intervention goal

Examiners

A B

Strategy 1—Level 1 2 2

Strategy 2—Level 1 2 2

Strategy 3—Level 1 2 2

Strategy 4—Level 1 2 2

Strategy 5—Level 1 2 2

Strategy 6—Level 1 2 2

Strategy 7—Level 1 2 2

Strategy 8—Level 1 2 2

Strategy 9—Level 1 2 2

Strategy 10—Level 1 2 2

Strategy 11—Level 1 2 2

Strategy 12—Level 1 2 2

Strategy 13—Level 1 1 1

Strategy 14—Level 1 2 2

Strategy 15—Level 1 2 2

Strategy 16—Level 1 2 2

Strategy 1—Level 2 2 2

Strategy 2—Level 2 2 2

Strategy 3—Level 2 2 2

Strategy 4—Level 2 2 2

Strategy 5—Level 2 2 2

Strategy 6—Level 2 2 2
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Evaluation in relation to the 
intervention goal

Examiners

Strategy 7—Level 2 2 2

Strategy 8—Level 2 2 2

Strategy 9—Level 2 2 2

Strategy 10—Level 2 2 2

Strategy 11—Level 2 2 2

Strategy 12—Level 2 2 2

Strategy 13—Level 2 1 1

Strategy 14—Level 2 1 1

Strategy 15—Level 2 2 2

Strategy 16—Level 2 2 2

Strategy 17—Level 2 2 2

Evaluation in relation to difficulty level

Strategy 1—Level 1 2 2

Strategy 2—Level 1 1 1

Strategy 3—Level 1 2 2

Strategy 4—Level 1 2 2

Strategy 5—Level 1 2 2

Strategy 6—Level 1 2 2

Strategy 7—Level 1 2 2

Strategy 8—Level 1 1 2

Strategy 9—Level 1 1 1

Strategy 10—Level 1 2 2

Strategy 11—Level 1 2 2

Strategy 12—Level 1 2 2

Strategy 13—Level 1 2 2

Strategy 14—Level 1 2 2

Strategy 15—Level 1 2 2

Strategy 16—Level 1 2 2

Strategy 1—Level 2 2 2

Strategy 2—Level 2 2 2

Strategy 3—Level 2 2 2

Strategy 4—Level 2 2 2

Strategy 5—Level 2 1 1

Strategy 6—Level 2 2 2
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If the results were considered to be reliable, there was a need for the concordance rate to be 
greater than or equal to 75%. In the above case, the concordance rate among the examiners 
was 98.48%, and—when the responses to the objective and the level of difficulty were com-
pared by themselves—the agreement rate was 100% and regarding the level of difficulty of 
96.97%, showing consistency in the answers of the examiners.

It was observed that there was no strategy classified as inadequate for both questions. The 
strategies considered as partially adequate were three (9.09%) in relation to the objective and 
four (12.12%) in relation to the level of difficulty. Most of these strategies were considered par-
tially adequate due to the lack of some information in their description, so the strategies were 
rewritten in order to solve the doubts caused by the examiners. There were also two sugges-
tions for the strategies: one regarding the auditory bombardment so that it was carried out in 
an acoustic booth; however, due to the difficulties in accessing such equipment at the required 
frequency, the same cannot be done, but all the words of the bombardment were recorded and 
presented in a speaker with adequate levels (but with material without technical calibration).

The majority of the examiners’ answers (90.91% in relation to the objective and 87.88% in rela-
tion to the level of difficulty) were that the strategies were adequate, which showed consistency 
of the ELO program and gave indications that it is adequate to be used in experimental studies.

3. Final considerations

Unfortunately, interventional studies are not always published with sufficient information to 
be replicated [29] and were found that 72.12% of clinical trials published about child language 

Evaluation in relation to the 
intervention goal

Examiners

Strategy 7—Level 2 2 2

Strategy 8—Level 2 2 2

Strategy 9—Level 2 2 2

Strategy 10—Level 2 2 2

Strategy 11—Level 2 2 2

Strategy 12—Level 2 2 2

Strategy 13—Level 2 2 2

Strategy 14—Level 2 2 2

Strategy 15—Level 2 2 2

Strategy 16—Level 2 2 2

Strategy 17—Level 2 2 2

0, inadequate; 1, partially adequate; and 2, adequate.

Table 6. ELO program evaluation by examiners.
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interventions are randomized. Hence publications showing intervention program effective-
ness are not replicable, neither scientifically nor clinically, due to the lack of detail in the 
methodology, and even seeking such data in complementary sources (literature and question-
naires to speech-language pathologists), such descriptions were not found. This information 
highlights the need for greater systematic approaches for publications in the mentioned area, 
which justifies the effort done in this study.

Programs found in the literature usually have a specific focus on only one aspect of language 
(usually vocabulary, phonology, or narrative), since having more focus on the results which 
show greater gain in focused ability. However, it is known that several language disabilities, 
including LD, bring losses in more than one aspect of language [3]; this feature does not dis-
able the programs mentioned above, but [30] states that up to 48 months, the child has greater 
neuronal plasticity, so it is interesting that they receive the greatest number of adequate stim-
uli possible. Following this reasoning, programs that stimulate all aspects of language can 
be a great ally in the intervention process of children with difficulties in different levels of 
language, such as LD.

The number of ELO sessions as well as their distribution and frequency were selected based 
on the researcher’s empirical knowledge based on the analysis of the pilot project. The pilot 
project was designed to fulfill a 3-month intervention, following the other intervention pro-
grams cited in this chapter.

Psycholinguistic skills were also focused on ELO for two reasons: children with school-aged 
AL (even after they overcome their difficulties) perform worse than their peers in PA, PWM, 
and APS tasks [13, 31]; hence, such skills are important for the development of language, if 
they receive adequate stimulation, it may help working with language levels [32].

In addition to developing an intervention program or model for children with LD, one must 
propose something coherent and applicable to the population. A literature study was car-
ried out to verify the methodology for the elaboration of interventional programs or models, 
but only descriptions and efficacy (clinical trials or case studies) were found. In view of 
the above, the researcher outlined her methodology for verifying the applicability of ELO 
based on the characteristics of a good intervention described by [33]: choosing appropriate 
intervention goals, choosing strategies coherent to such goals, and pertinent complexity for 
each task.

The analysis by the examiners on ELO indicated that it is consistent because the strategies 
are appropriate according to the objectives of stimulation and also the level of complexity for 
such children. In addition, the high concordance rate among the examiners further reinforces 
this consistency. It is important to emphasize that the examiners made observations that 
contributed to the work, mainly on the question of how to describe the strategies, without 
doubts.

In conclusion, we observed that the study presented a program of stimulation judged as con-
sistent by pairs, reaching its goal, having a language stimulation program as the main result 
applicable both clinically and academically.
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Abstract

The chapter describes the possibilities of involving a speech-language therapist in the 
assessment of the pragmatic level of communication in autism spectrum disorders (ASD), 
where one of the most frequently impaired areas is communication pragmatics. These 
difficulties lead to a disruption of social interaction, which might be one of the obsta-
cles to speech-language intervention in these children. The text is based on an originally 
developed testing material aimed at selected pragmatic-oriented communication situa-
tions relating to everyday activities and real life. Based on a comparison of domestic and 
international resources in this area, as well as mediated and own empirical experience, 
our assessment approach is based on the conclusion that pragmatics can be understood 
in different contexts and perspectives. The text presents the results of a partial survey 
comparing the performance of children with ASD and children with typical develop-
ment. The assessment focused on the children’s election of the correct picture of a pair 
of pictures that represent usual communication and social situations. The results of the 
research suggest fewer incorrect responses in children with ASD and in different areas 
compared with children with typical development. However, the results of a qualitative 
analysis indicate a necessity to expand the assessment of communication pragmatics by 
adding an individually specific qualitative analysis of children’s performance.

Keywords: autism spectrum disorders, pragmatic language level, speech and language 
therapist, inclusive approach, assessment, evaluation

1. Introduction

The pragmatic level of language is one of the language levels that underpin human commu-
nication abilities [1, 2]. This might also be the reason why the pragmatic level of language is a 

© 2017 The Author(s). Licensee InTech. This chapter is distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.



Chapter 21

The Role of Speech and Language Therapist in Autism
Spectrum Disorders Intervention – An Inclusive
Approach

Kateřina Vitásková and Lucie Kytnarová

Additional information is available at the end of the chapter

http://dx.doi.org/10.5772/intechopen.70235

Provisional chapter

© 2016 The Author(s). Licensee InTech. This chapter is distributed under the terms of the Creative Commons  
Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use, distribution, 
and reproduction in any medium, provided the original work is properly cited. 

DOI: 10.5772/intechopen.70235

The Role of Speech and Language Therapist in Autism 
Spectrum Disorders Intervention – An Inclusive 
Approach

Kateřina Vitásková and Lucie Kytnarová

Additional information is available at the end of the chapter

Abstract

The chapter describes the possibilities of involving a speech-language therapist in the 
assessment of the pragmatic level of communication in autism spectrum disorders (ASD), 
where one of the most frequently impaired areas is communication pragmatics. These 
difficulties lead to a disruption of social interaction, which might be one of the obsta-
cles to speech-language intervention in these children. The text is based on an originally 
developed testing material aimed at selected pragmatic-oriented communication situa-
tions relating to everyday activities and real life. Based on a comparison of domestic and 
international resources in this area, as well as mediated and own empirical experience, 
our assessment approach is based on the conclusion that pragmatics can be understood 
in different contexts and perspectives. The text presents the results of a partial survey 
comparing the performance of children with ASD and children with typical develop-
ment. The assessment focused on the children’s election of the correct picture of a pair 
of pictures that represent usual communication and social situations. The results of the 
research suggest fewer incorrect responses in children with ASD and in different areas 
compared with children with typical development. However, the results of a qualitative 
analysis indicate a necessity to expand the assessment of communication pragmatics by 
adding an individually specific qualitative analysis of children’s performance.

Keywords: autism spectrum disorders, pragmatic language level, speech and language 
therapist, inclusive approach, assessment, evaluation

1. Introduction

The pragmatic level of language is one of the language levels that underpin human commu-
nication abilities [1, 2]. This might also be the reason why the pragmatic level of language is a 

© 2017 The Author(s). Licensee InTech. This chapter is distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.



widely discussed topic in modern speech-language therapy (see for example [3–5]). However, 
it represents a fairly complex issue involving not only the psychological and linguistic area [6], 
but from an inclusive perspective also educational sciences and special or inclusive education. 
In many countries, speech-language therapy is classified under special education sciences (see 
for example [7]), and currently, in the context of the so-called support educational inclusive 
measures, speech-language therapists represent significant experts who contribute to successful 
inclusion.

The link between educational and speech-language therapy (albeit clinical) approaches to 
diagnoses and interventions aimed at variations in the pragmatic level of language in chil-
dren with autism spectrum disorders (ASD) is considered a significant determinant of the 
effectiveness of a comprehensive pro-inclusive approach. It is because these disorders involve 
impaired communication behaviour falling within the area of both communication and social 
interaction [8, 9].

Autism spectrum disorders (ASD) are lifelong, neurodevelopmental disorders. The symp-
toms include deficits in reciprocal social interaction and the imagination with presence of 
behavioural manifestation and impaired communication ability. Symptoms of communica-
tion disability, including non-verbal communication abnormalities, are usually the primary 
indicators of the child’s impaired development and significant determinants of his/her sociali-
sation, together with abnormalities in the characteristics of the child´s play and delayed imita-
tion (see for example [10–12]).

Although simulation of the pragmatic level of language is possible in persons with ASD, it 
must be preceded by targeted diagnostics and assessment of individual components of the 
pragmatic level of language (for example [13]). For these purposes, it is necessary to verify 
appropriate materials that focus on specific areas directly affecting the course of speech-
language intervention (see for example [11]) but not only from a quantitative perspective. 
According to our empirical experience, it is necessary to combine the application of perfor-
mance test materials with an individual qualitative analysis.

Ramberg et al. [14] emphasise the fact that despite a possible absence of difficulties con-
cerning the phonetic-phonological area of language and active vocabulary, communica-
tion pragmatics in persons with Asperger syndrome is affected by significant features 
that adversely influence their social interaction. The authors focused on the presence of 
differences in vocabulary (lexical-semantic language level), understanding and pragmat-
ics in three heterogeneous groups of participants. The results of the study confirm that 
the group of individuals with Asperger syndrome has significantly higher values of ver-
bal IQ compared with the group of individuals with high-functioning autism (HFA) and 
specific language disorder (SLD). This higher verbal intellectual performance may be a 
reflection of good active vocabulary, verbal memory and engagement of the imitation 
ability in persons with this disability. On the other hand, however, these features are not 
homogeneous with deficits detected in social communication aspects, i.e. concerning the 
pragmatic level of language. Similar conclusions were also formulated by Stefanatos and 
Joe [15, 16] and others.
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2. Principles of assessment of the pragmatic level of language in 
children with autism spectrum disorders by speech-language therapist

Communication pragmatics is affected by mutual interaction of the language and cognitive 
abilities and the quality of the sensorimotor integration (see for example [3]). We believe that the 
pragmatic level of language in persons with ASD needs to be considered not only in the context 
of social behaviour but also motor performance as well as imitation processes and perceptual 
determinants—sensory skills including orosensory abilities (see for example [17]). Variations 
in the perception of the pragmatic-oriented communication behaviour can affect the final child 
assessment in terms of the child’s prognosis and functional communication parameters, which 
are to be stimulated or compensated for in the course of speech-language intervention. The prin-
ciple of specific speech-language intervention is based on the processes of learning through imi-
tation. Regarding the use of the elements of alternative or augmentative communication (AAC), 
it is also based on functional communication behaviour, i.e. pragmatic language skills [18].

In terms of inclusive practice, it needs to be emphasised that the symptoms of impaired com-
munication pragmatics are specific not only in children with ASD but also those with specific 
language impairment or mild intellectual development. Although ultimately they may mani-
fest in an identical or very similar way, in specific individual cases, they may be conditioned 
by different determinants. In this context, a child may be indicated a different therapeutic or 
educational procedure, which does not correspond to the child’s real abilities and level of 
pragmatic communication skills, especially in cases of insufficient diagnostic assessment in 
this area. The cause is misinterpretation of the child’s communication behaviour. However, 
given the importance of communication pragmatics in evaluating the child’s school perfor-
mance (link), its variations represent a high risk of inclusion failure or academic failure of a 
child with autism spectrum disorders.

Difficult assessment of the pragmatic level of language is also caused by the scarcity of 
research-based results on communication behaviour in specific groups of children with spe-
cial educational needs and children with typical development, who may include children 
with impairment of the socially pragmatic communication ability [9, 19, 20].

2.1. Speech-language therapists’ attitude to pragmatic language level assessment and 
therapy in children with autism spectrum disorders: situation in the Czech Republic

Regarding our previous research studies conducted in the Czech Republic (representing one 
of the Central Europe countries with very strong and developed special education counselling 
care and education systems) assume that the main emphasis in speech-language therapists’ 
work with ASD clients is put on the assessment of activities, especially in those working in 
clinical settings. Although a focus on pragmatic language level is considered as significant by 
87% of the addressed respondents, in practice, they still focus primarily on active and passive 
vocabulary development and pronunciation, i.e. on the phonetic-phonological language level 
[21]. Nevertheless, only 40% of the respondents apply specific assessment tools for evaluating 
communication disorders in individuals with ASD; specifically, only 58% of the respondents 

The Role of Speech and Language Therapist in Autism Spectrum Disorders Intervention – An Inclusive Approach
http://dx.doi.org/10.5772/intechopen.70235

357



widely discussed topic in modern speech-language therapy (see for example [3–5]). However, 
it represents a fairly complex issue involving not only the psychological and linguistic area [6], 
but from an inclusive perspective also educational sciences and special or inclusive education. 
In many countries, speech-language therapy is classified under special education sciences (see 
for example [7]), and currently, in the context of the so-called support educational inclusive 
measures, speech-language therapists represent significant experts who contribute to successful 
inclusion.

The link between educational and speech-language therapy (albeit clinical) approaches to 
diagnoses and interventions aimed at variations in the pragmatic level of language in chil-
dren with autism spectrum disorders (ASD) is considered a significant determinant of the 
effectiveness of a comprehensive pro-inclusive approach. It is because these disorders involve 
impaired communication behaviour falling within the area of both communication and social 
interaction [8, 9].

Autism spectrum disorders (ASD) are lifelong, neurodevelopmental disorders. The symp-
toms include deficits in reciprocal social interaction and the imagination with presence of 
behavioural manifestation and impaired communication ability. Symptoms of communica-
tion disability, including non-verbal communication abnormalities, are usually the primary 
indicators of the child’s impaired development and significant determinants of his/her sociali-
sation, together with abnormalities in the characteristics of the child´s play and delayed imita-
tion (see for example [10–12]).

Although simulation of the pragmatic level of language is possible in persons with ASD, it 
must be preceded by targeted diagnostics and assessment of individual components of the 
pragmatic level of language (for example [13]). For these purposes, it is necessary to verify 
appropriate materials that focus on specific areas directly affecting the course of speech-
language intervention (see for example [11]) but not only from a quantitative perspective. 
According to our empirical experience, it is necessary to combine the application of perfor-
mance test materials with an individual qualitative analysis.

Ramberg et al. [14] emphasise the fact that despite a possible absence of difficulties con-
cerning the phonetic-phonological area of language and active vocabulary, communica-
tion pragmatics in persons with Asperger syndrome is affected by significant features 
that adversely influence their social interaction. The authors focused on the presence of 
differences in vocabulary (lexical-semantic language level), understanding and pragmat-
ics in three heterogeneous groups of participants. The results of the study confirm that 
the group of individuals with Asperger syndrome has significantly higher values of ver-
bal IQ compared with the group of individuals with high-functioning autism (HFA) and 
specific language disorder (SLD). This higher verbal intellectual performance may be a 
reflection of good active vocabulary, verbal memory and engagement of the imitation 
ability in persons with this disability. On the other hand, however, these features are not 
homogeneous with deficits detected in social communication aspects, i.e. concerning the 
pragmatic level of language. Similar conclusions were also formulated by Stefanatos and 
Joe [15, 16] and others.

Advances in Speech-language Pathology356

2. Principles of assessment of the pragmatic level of language in 
children with autism spectrum disorders by speech-language therapist

Communication pragmatics is affected by mutual interaction of the language and cognitive 
abilities and the quality of the sensorimotor integration (see for example [3]). We believe that the 
pragmatic level of language in persons with ASD needs to be considered not only in the context 
of social behaviour but also motor performance as well as imitation processes and perceptual 
determinants—sensory skills including orosensory abilities (see for example [17]). Variations 
in the perception of the pragmatic-oriented communication behaviour can affect the final child 
assessment in terms of the child’s prognosis and functional communication parameters, which 
are to be stimulated or compensated for in the course of speech-language intervention. The prin-
ciple of specific speech-language intervention is based on the processes of learning through imi-
tation. Regarding the use of the elements of alternative or augmentative communication (AAC), 
it is also based on functional communication behaviour, i.e. pragmatic language skills [18].

In terms of inclusive practice, it needs to be emphasised that the symptoms of impaired com-
munication pragmatics are specific not only in children with ASD but also those with specific 
language impairment or mild intellectual development. Although ultimately they may mani-
fest in an identical or very similar way, in specific individual cases, they may be conditioned 
by different determinants. In this context, a child may be indicated a different therapeutic or 
educational procedure, which does not correspond to the child’s real abilities and level of 
pragmatic communication skills, especially in cases of insufficient diagnostic assessment in 
this area. The cause is misinterpretation of the child’s communication behaviour. However, 
given the importance of communication pragmatics in evaluating the child’s school perfor-
mance (link), its variations represent a high risk of inclusion failure or academic failure of a 
child with autism spectrum disorders.

Difficult assessment of the pragmatic level of language is also caused by the scarcity of 
research-based results on communication behaviour in specific groups of children with spe-
cial educational needs and children with typical development, who may include children 
with impairment of the socially pragmatic communication ability [9, 19, 20].

2.1. Speech-language therapists’ attitude to pragmatic language level assessment and 
therapy in children with autism spectrum disorders: situation in the Czech Republic

Regarding our previous research studies conducted in the Czech Republic (representing one 
of the Central Europe countries with very strong and developed special education counselling 
care and education systems) assume that the main emphasis in speech-language therapists’ 
work with ASD clients is put on the assessment of activities, especially in those working in 
clinical settings. Although a focus on pragmatic language level is considered as significant by 
87% of the addressed respondents, in practice, they still focus primarily on active and passive 
vocabulary development and pronunciation, i.e. on the phonetic-phonological language level 
[21]. Nevertheless, only 40% of the respondents apply specific assessment tools for evaluating 
communication disorders in individuals with ASD; specifically, only 58% of the respondents 

The Role of Speech and Language Therapist in Autism Spectrum Disorders Intervention – An Inclusive Approach
http://dx.doi.org/10.5772/intechopen.70235

357



focus on the diagnosis of pragmatic language level with regard to this. Although we did 
not find any significant difference between the knowledge of pragmatic language level prob-
lematics and the length of their professional practice, the speech-language therapists who 
perceive PLL as deficient in clients with ASD also focus on the development and improve-
ment of the pragmatics in them. Additionally, a result that we did not expect was that speech-
language therapists, working in health institutions (clinical speech-language therapists), in 
comparison with speech-language therapists working at schools or social institutions, meet 
clients with ASD in the Czech Republic more often. This fact calls for a deeper reflection 
of problems in ASD treatment and assessment in speech-language therapy and for a much 
more intensive and frequent sharing of interdisciplinary knowledge and services (compare 
for example with [22]).

Finally, we can emphasise, and especially in the context of the situation in the Czech Republic 
where there is lack of relevant or even standardised diagnostic tools for providing speech and 
language therapy in general, the importance of working on new, culturally and linguistically 
adapted materials for assessing pragmatic language level abilities and practical skills from 
the specific speech and language therapy view. Although working on these materials could 
be inspired by existing publications and assessment tools, it is reasonable to mention that 
sometimes the creation of a new, original material bring much plausible effect than the adap-
tion of an existing one. This implication may be concluded from similar attempts to adapt 
existing diagnostic tools to the regional conditions and speech and language therapists work 
standards in a specific country (see for example [5]). Nevertheless, the inspiration for assess-
ing the pragmatics in autism spectrum disorders may be found in works of Fernandes et al. 
[23] or Mohammadi [24].

In our opinion, the new or adapted materials should reflect the new diagnosis of social (prag-
matic) communication disorder (or pragmatic language impairment) and focus much more 
on specifics in oral motor imitation (see also [25]) and on the impact of changes in diagnosis 
and classification of ASD due to DSM V [26].

2.2. Introduction to the assessment material for evaluating pragmatic language level 
in children with ASD

For these reasons, the authors of the present study decided to develop an original material for 
the assessment of selected aspects of communication pragmatics in children with ASD, which 
would allow a comparison with the performance of children with specific language impair-
ment, mild intellectual disability and children with typical development. The developed diag-
nostic material with a working title ‘Assessment of the pragmatic level of language in persons 
with ASD: potential barriers to speech-language intervention’ focuses on the assessment of 
children’s pragmatic communication behaviour based on individually focused direct observa-
tion and performance testing. The basic assumption is that numerous abilities and practical 
skills related to the pragmatic level of language might be assessed based on the method of 
observation. Observation is performed without assigning complex tasks, in a natural environ-
ment of the child or in the environment of a counselling or therapeutic speech-language centre 
that the child knows. The objective of formal testing is in a more objective way to detect any dif-
ficulties in the respective area, adequacy of task fulfilment, peculiarities of task fulfilment, etc.
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The diagnostic material is primarily intended for children and adolescents aged 5–18 years 
with autism spectrum disorders. It is also suitable for individuals with intellectual disorders, 
individuals with developmental dysphasia, individuals with behavioural and attention dis-
orders and individuals with anxiety and emotional disorders. A precondition for the applica-
tion of the material is an undisrupted ability to understand instructions. A speech expression 
disorder is not an exclusion criterion.

The diagnostic material was developed specifically for the purposes of a speech-language 
therapist. The whole conception of the assessment tool will be published in a separate book 
as the final result of the grant project of the Czech Science Agency. Therefore, for the purpose 
of this chapter, we would like to introduce only the main concept of the tool. Each diagnos-
tic area is assessed on the basis of observation (O); the subjective perspective is examined 
by means of a set of pictures presented to clients with ASD, the purpose of which is to dis-
tinguish between visual diagrams (VD). The basic areas of assessment by visual diagrams 
include problem behaviour, eye contact, social interaction and behaviour (greeting, address-
ing, paring, changing communication roles and rules of communication). Other part of the 
assessment material focuses on sensory integration, motor imitation and facial expressions. 
The purpose of the developed diagnostic material is to perform assessment based on observa-
tion (O) and testing (T). The results are recorded into separate record sheets.

Observation (O): many abilities and skills related to the pragmatic level of language can be 
assessed by means of observation, e.g. observation of a child during a game allows study of 
establishing interactions with others, asking questions, imitation, etc. This method detects 
any spontaneous communication and verbal or non-verbal communication. Observation is 
performed without assigning tasks, in a natural environment of the child or in the environ-
ment of a speech-language therapy centre that the child knows. An advantage is the possibil-
ity to make a video recording.

Testing (T): the goal of formal testing is to assess in a more objective way whether a child has 
some problems in the monitored areas.

Description of the basic assessment areas:

• Problem behaviour—the area of social behaviour in persons with autism spectrum disor-
ders is extensively analysed by psychological testing, and the pragmatic level of language 
is often combined with social behaviour. The assessment of problem behaviour was inten-
tionally included in the diagnostic material because problems in social behaviour lead to 
problems in communication and might interfere with speech-language intervention. How-
ever, this is only a part of the assessment of communication pragmatics, which objectifies 
the subjective perspective of a speech-language therapist or parent concerning social be-
haviour of an individual with ASD.

• Eye (visual) contact—in relation to the development of children’s linguistic skills, eye (vi-
sual) contact determines the acquisition of new vocabulary (through combined and later 
joint deliberate attention), both in terms of quantity and speed of learning and the quality 
verifiable by adequate understanding of concepts learned; children with autism spectrum 
disorders might suffer from disrupted initiation of joint attention (ability higher in terms 
of quality) but might be capable of a response to joint attention, although it may not be 
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2.2. Introduction to the assessment material for evaluating pragmatic language level 
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that the child knows. The objective of formal testing is in a more objective way to detect any dif-
ficulties in the respective area, adequacy of task fulfilment, peculiarities of task fulfilment, etc.
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The diagnostic material is primarily intended for children and adolescents aged 5–18 years 
with autism spectrum disorders. It is also suitable for individuals with intellectual disorders, 
individuals with developmental dysphasia, individuals with behavioural and attention dis-
orders and individuals with anxiety and emotional disorders. A precondition for the applica-
tion of the material is an undisrupted ability to understand instructions. A speech expression 
disorder is not an exclusion criterion.
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therapist. The whole conception of the assessment tool will be published in a separate book 
as the final result of the grant project of the Czech Science Agency. Therefore, for the purpose 
of this chapter, we would like to introduce only the main concept of the tool. Each diagnos-
tic area is assessed on the basis of observation (O); the subjective perspective is examined 
by means of a set of pictures presented to clients with ASD, the purpose of which is to dis-
tinguish between visual diagrams (VD). The basic areas of assessment by visual diagrams 
include problem behaviour, eye contact, social interaction and behaviour (greeting, address-
ing, paring, changing communication roles and rules of communication). Other part of the 
assessment material focuses on sensory integration, motor imitation and facial expressions. 
The purpose of the developed diagnostic material is to perform assessment based on observa-
tion (O) and testing (T). The results are recorded into separate record sheets.

Observation (O): many abilities and skills related to the pragmatic level of language can be 
assessed by means of observation, e.g. observation of a child during a game allows study of 
establishing interactions with others, asking questions, imitation, etc. This method detects 
any spontaneous communication and verbal or non-verbal communication. Observation is 
performed without assigning tasks, in a natural environment of the child or in the environ-
ment of a speech-language therapy centre that the child knows. An advantage is the possibil-
ity to make a video recording.

Testing (T): the goal of formal testing is to assess in a more objective way whether a child has 
some problems in the monitored areas.

Description of the basic assessment areas:

• Problem behaviour—the area of social behaviour in persons with autism spectrum disor-
ders is extensively analysed by psychological testing, and the pragmatic level of language 
is often combined with social behaviour. The assessment of problem behaviour was inten-
tionally included in the diagnostic material because problems in social behaviour lead to 
problems in communication and might interfere with speech-language intervention. How-
ever, this is only a part of the assessment of communication pragmatics, which objectifies 
the subjective perspective of a speech-language therapist or parent concerning social be-
haviour of an individual with ASD.

• Eye (visual) contact—in relation to the development of children’s linguistic skills, eye (vi-
sual) contact determines the acquisition of new vocabulary (through combined and later 
joint deliberate attention), both in terms of quantity and speed of learning and the quality 
verifiable by adequate understanding of concepts learned; children with autism spectrum 
disorders might suffer from disrupted initiation of joint attention (ability higher in terms 
of quality) but might be capable of a response to joint attention, although it may not be 
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executed completely as among the typical population because this ability is adversely af-
fected by impaired movement coordination (eye contact level) primarily conditioned by 
dyscoordination between a gesture and visual contact [27].

• Sensory integration—this section focuses on individual differences and peculiarities of 
children, which need to be considered during speech-language intervention. The area of 
sensory integration is believed to be crucial for effective speech-language intervention. For 
this reason, the following material was developed: ‘screening assessment of perceptual-
sensory integration’ [28], which is recommended in case any difficulties in the child’s sen-
sory system are observed. This instrument focuses on the assessment of the sensory system 
(auditory perception, visual perception, tactile perception, gustatory and olfactory percep-
tion, proprioceptive system and vestibular system). ‘Screening assessment of perceptual-
sensory integration’ [28] should inform the speech-language therapist what needs to be 
strengthened and what needs to be avoided (touching, speaking loudly or quietly, etc.). 
Every child has a unique sensory-motor profile.

• Social interaction and social skills—subtest aimed at greeting, addressing another person, 
changing communication roles and rules of communication.

• Motor imitation—this subtest cannot be assessed on the basis of visual diagrams but is of 
vital importance to speech-language intervention. The subtest assesses the ability of motor 
imitation of the upper and lower extremities with an object, without an object and oromo-
tor imitation.

• Facial expression—facial expressions, direction of eye movements, movements of the head, 
body and hands in various situations:

• Expressing interest in an activity, shared attention

• Expressing joy, positive excitement

• Expressing overload by stimuli, need for relaxation

The selection of visual diagrams (VD), which is part of the formal testing procedure, is 
assessed using the following scale: 0 = correct answer, 1 = incorrect answer. The number of 
points scored suggests the seriousness of a problem in a particular area.

The observed degree of seriousness of a problem in the observation part of the testing is 
administered in the following way: 0 = no problem, symptoms, 1 = mild/occasional disorder, 
differences from other children, 2 = moderate disorder (effects on learning and social interac-
tion), 3 = severe disorder (negative effects on learning and social interaction), 4 = profound 
disorder (almost impossible learning and social interaction). The number of points scored 
suggests the seriousness of a problem in a particular area.

This chapter discusses partial outcomes of a research study aimed at children with ASD and 
children with typical development, specifically the results of assessment performed by means 
of the newly developed material—specifically the main part including model situations by 
means of visual diagrams. We believe it is important to use these results to demonstrate the 
differences in children’s performance in the area of communication pragmatics, which also 
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show individual peculiarities and to briefly discuss their confrontation with a qualitative 
analysis of relevant communication situations including explanation of children’s correct 
answers.

3. Methodology of the research study and description of the 
assessment  tool

The assessment capacity of the developed diagnostic material is illustrated using the partial 
results based on a comparison of the performance of 10 children of a typical population 
and 10 children with ASD of school age and older preschool age. The relative age variance 
reflects the broad age structure of children in establishments for children with ASD and a 
degree of heterogeneity of the research sample. Originally, the research was supposed to 
include only preschool children, which eventually turned out to be impossible due to the 
development of pragmatic skills and the ability of children to explain their performance. 
The intention was also to monitor a relatively usual structure of the sample of children 
that speech-language therapists encounter; these are older preschool children but mainly 
school-aged children.

In terms of methodology, the research was of a mixed design; children’s performance was 
assessed by means of testing. The test assessment tool was developed using original illus-
trations demonstrating pragmatic-oriented communication situations based on everyday life 
and usual social interactions in relation to the narrowest social group.

As it was mentioned above, the visual diagram tasks always include two pictures represent-
ing opposite (adequate and inadequate) pragmatic communication situation. The child is 
instructed to choose one of the two pictures that represent the correct alternative of the com-
munication situation. The task included a total of ten pairs of pictures related to the following 
assessment categories: 1. eye contact, 2. greeting, 3. parting, 4. want something, 5. proxemics 
in communication, 6. expressing displeasure, 7. waiting for communication, 8. changing com-
munication roles, 9. behaviour in a shop and 10. response to loss. The test administration was 
designed to ensure simplification and clarity (see Picture 1).

The evaluator use the following scale: 0 = correct answer, the child chose the correct picture 
and adequately explained the reasons for the choice; 1 = incorrect answer, the child chose the 
incorrect picture or did not adequately explain the reasons for choosing the correct picture. 
There are more acceptable answers to the question which picture is correct, e.g. thumbs up, 
thumbs down, happy or sad smiley. The testing time usually does not exceed 15 min. The 
testing time depends on the needs of every individual.

Our aim is to highlight the considerable variance of the results and the resulting dispropor-
tion, which might result from the absence of subsequent qualitative performance characteris-
tics of a child in the assessment of the child’s performance in the pragmatic level of language, 
in case that speech and language therapist would use only the quantitative assessment form 
(with dichotomic option related to the visual schemes, for example).
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4. Partial results of the research study

Table 1 shows the distribution of the assessment results of a pair of visual diagrams. The 
results suggest that in the group if children with typical development the pair of pictures 
that was most frequently (four times) incorrectly identified was visual diagram (VD) VD2 
‘greeting’, three times VD3 ‘parting’ and VD1 ‘eye contact’, twice VD5 ‘proxemics’ and once 
VD7 ‘waiting for communication’. In the other parts, the communication situations were 
assessed adequately by choosing the correct answer. An interesting finding is the identical 
result achieved by boys 7 and 8 (see C7 and C8 in Table 1), who gave incorrect answers in eye 
contact, greeting and parting. The worst result was scored by client C3, who had 4 incorrect 
answers (C3). An absolutely error-free result was achieved by four children.

The results in Table 2 relating to the assessment of visual diagrams in children with ASD sug-
gest that, paradoxically, children in this sample made fewer mistakes, specifically in nine cases; 
their worst result is lower than in the group of children with typical development. Most incor-
rect answers occurred in the areas represented by VD2 ‘proxemics’, VD7 ‘waiting for communi-
cation’ and VD8 ‘changing communication roles’. On the contrary, error-free areas were ‘want 
something’, ‘expressing displeasure’, ‘behaviour in a shop’ and ‘response to loss’. The worst 
results were achieved by client K5A; this was a girl with child autism aged 6 years and 6 months. 
An absolutely error-free result was achieved by half of the children, although their diagnosis 
involved impaired social interaction and communication, apparently in the pragmatic area.

The research assumption was that children with typical development will achieve better 
results than children with autism spectrum disorders. The results suggest that the difference 
between the compared groups of children is negligible. To verify the initial hypotheses, the 
Mann-Whitney U test was selected for larger groups (group size 9–20):

• H0: there is no statistically significant difference between the two groups.

• HA: there is a statistically significant difference between the two groups.

For comparison the results of both groups are arranged in order (Table 3).

Picture 1. The example of the visual diagram—VD7. ‘Waiting for communication’.
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Client C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 Total n

Gender Boy Girl Boy Girl Boy Boy Boy Girl Boy Boy

Age 6;0 6;6 5;8 6;10 4;9 6;10 5;2 6;4 5;7 5;11

Area of evaluation

1. Eye contact 0 0 1 0 0 0 1 1 0 0 3

2. Greeting 0 1 1 0 0 0 1 1 0 0 4

3. Parting 0 0 0 1 0 0 1 1 0 0 3

4. Want something 0 0 0 0 0 0 0 0 0 0 0

5. Proxemics 0 0 1 0 0 0 0 0 0 0 1

6. Expressing displeasure 0 0 0 0 1 0 0 0 0 0 1

7. Waiting for communication 0 0 1 0 0 0 0 0 0 0 1

8. Changing communication roles 0 0 0 0 0 0 0 0 0 0 0

9. Behaviour in a shop 0 0 0 0 0 0 0 0 0 0 0

10. Response to loss 0 0 0 0 0 0 0 0 0 0 0

Wrong responses (n=) 0 1 4 1 1 0 3 3 0 0 13

Cnumber = client´s code; area of evaluation = the name of the item of evaluation material; age = the age of the assessed 
children with ASD.

Table 1. Assessment using visual diagrams in children with typical development.

Client C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 Total n

Gender Boy Boy Boy Boy Girl Girl Girl Boy Boy Boy

Age 9;0 5;0 13;0 14;0 6;6 7;8 4;9 5;6 8;2 6;4

Area of evaluation

1. Eye contact 0 0 0 0 1 0 0 0 0 0 1

2. Greeting 0 0 0 0 1 0 0 0 0 0 1

3. Parting 0 0 0 0 0 0 0 0 1 0 0

4. Want something 0 0 0 0 0 0 0 0 0 0 0

5. Proxemics 0 0 0 0 0 1 0 0 1 0 0

6. Expressing displeasure 0 0 0 0 0 0 0 0 0 0 0

7. Waiting for communication 0 0 0 0 1 1 0 0 0 0 2

8. Changing communication roles 0 0 0 0 0 0 1 0 1 2

9. Behaviour in a shop 0 0 0 0 0 0 0 0 0 0 0

10. Response to loss 0 0 0 0 0 0 0 0 0 0 0

Wrong responses (n=) 0 0 0 0 3 2 1 2 1 9

Cnumber = client´s code; area of evaluation = the name of the item of evaluation material; age = the age of the assessed 
children with ASD.

Table 2. Assessment using visual diagrams in children with autism spectrum disorders.

The Role of Speech and Language Therapist in Autism Spectrum Disorders Intervention – An Inclusive Approach
http://dx.doi.org/10.5772/intechopen.70235

363



4. Partial results of the research study

Table 1 shows the distribution of the assessment results of a pair of visual diagrams. The 
results suggest that in the group if children with typical development the pair of pictures 
that was most frequently (four times) incorrectly identified was visual diagram (VD) VD2 
‘greeting’, three times VD3 ‘parting’ and VD1 ‘eye contact’, twice VD5 ‘proxemics’ and once 
VD7 ‘waiting for communication’. In the other parts, the communication situations were 
assessed adequately by choosing the correct answer. An interesting finding is the identical 
result achieved by boys 7 and 8 (see C7 and C8 in Table 1), who gave incorrect answers in eye 
contact, greeting and parting. The worst result was scored by client C3, who had 4 incorrect 
answers (C3). An absolutely error-free result was achieved by four children.

The results in Table 2 relating to the assessment of visual diagrams in children with ASD sug-
gest that, paradoxically, children in this sample made fewer mistakes, specifically in nine cases; 
their worst result is lower than in the group of children with typical development. Most incor-
rect answers occurred in the areas represented by VD2 ‘proxemics’, VD7 ‘waiting for communi-
cation’ and VD8 ‘changing communication roles’. On the contrary, error-free areas were ‘want 
something’, ‘expressing displeasure’, ‘behaviour in a shop’ and ‘response to loss’. The worst 
results were achieved by client K5A; this was a girl with child autism aged 6 years and 6 months. 
An absolutely error-free result was achieved by half of the children, although their diagnosis 
involved impaired social interaction and communication, apparently in the pragmatic area.

The research assumption was that children with typical development will achieve better 
results than children with autism spectrum disorders. The results suggest that the difference 
between the compared groups of children is negligible. To verify the initial hypotheses, the 
Mann-Whitney U test was selected for larger groups (group size 9–20):

• H0: there is no statistically significant difference between the two groups.

• HA: there is a statistically significant difference between the two groups.

For comparison the results of both groups are arranged in order (Table 3).

Picture 1. The example of the visual diagram—VD7. ‘Waiting for communication’.

Advances in Speech-language Pathology362

Client C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 Total n

Gender Boy Girl Boy Girl Boy Boy Boy Girl Boy Boy

Age 6;0 6;6 5;8 6;10 4;9 6;10 5;2 6;4 5;7 5;11

Area of evaluation

1. Eye contact 0 0 1 0 0 0 1 1 0 0 3

2. Greeting 0 1 1 0 0 0 1 1 0 0 4

3. Parting 0 0 0 1 0 0 1 1 0 0 3

4. Want something 0 0 0 0 0 0 0 0 0 0 0

5. Proxemics 0 0 1 0 0 0 0 0 0 0 1

6. Expressing displeasure 0 0 0 0 1 0 0 0 0 0 1

7. Waiting for communication 0 0 1 0 0 0 0 0 0 0 1

8. Changing communication roles 0 0 0 0 0 0 0 0 0 0 0

9. Behaviour in a shop 0 0 0 0 0 0 0 0 0 0 0

10. Response to loss 0 0 0 0 0 0 0 0 0 0 0

Wrong responses (n=) 0 1 4 1 1 0 3 3 0 0 13

Cnumber = client´s code; area of evaluation = the name of the item of evaluation material; age = the age of the assessed 
children with ASD.

Table 1. Assessment using visual diagrams in children with typical development.

Client C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 Total n

Gender Boy Boy Boy Boy Girl Girl Girl Boy Boy Boy

Age 9;0 5;0 13;0 14;0 6;6 7;8 4;9 5;6 8;2 6;4

Area of evaluation

1. Eye contact 0 0 0 0 1 0 0 0 0 0 1

2. Greeting 0 0 0 0 1 0 0 0 0 0 1

3. Parting 0 0 0 0 0 0 0 0 1 0 0

4. Want something 0 0 0 0 0 0 0 0 0 0 0

5. Proxemics 0 0 0 0 0 1 0 0 1 0 0

6. Expressing displeasure 0 0 0 0 0 0 0 0 0 0 0

7. Waiting for communication 0 0 0 0 1 1 0 0 0 0 2

8. Changing communication roles 0 0 0 0 0 0 1 0 1 2

9. Behaviour in a shop 0 0 0 0 0 0 0 0 0 0 0

10. Response to loss 0 0 0 0 0 0 0 0 0 0 0

Wrong responses (n=) 0 0 0 0 3 2 1 2 1 9

Cnumber = client´s code; area of evaluation = the name of the item of evaluation material; age = the age of the assessed 
children with ASD.

Table 2. Assessment using visual diagrams in children with autism spectrum disorders.

The Role of Speech and Language Therapist in Autism Spectrum Disorders Intervention – An Inclusive Approach
http://dx.doi.org/10.5772/intechopen.70235

363



Regarding the fact that the calculated value U = 43 is greater than the critical value U0.05 (10,10) 
= 23, the null hypothesis is accepted. There is no statistically significant difference between 
the two groups of children.

5. Discussion of partial results

The diagnostic material entitled ‘Assessment of the pragmatic level of language in persons 
with autism spectrum disorders: potential barriers to speech-language intervention’ brings 
a new perspective of the issue of the pragmatic level of language in persons with ASD, not 
only in the context of social behaviour. The purpose of the material is not only to react to the 
absence of a method of diagnosing communication pragmatics in terms of speech-language 
therapy but also to make speech-language therapy more efficient and to show professionals 
how speech-language therapy aimed at persons with ASD should be developed, which indi-
vidual peculiarities should be considered and which potential barriers pose a threat.

We are aware of the possible limitation of the visual schemes (graphic illustrative demonstra-
tion) form of the presentation of the social communication pragmatic real-life situation. This 
graphic version could appear maybe more symbolic than realistic; nevertheless, we were work-
ing on the presumption that in ordinary speech and language therapy or special education 
sessions professionals or parents very often use visual schemes to assess or enhance prag-
matic language level, regarding the iconic way of thinking and “inner speech” related to ASD 
[29, 30]. Moreover, to find out and discuss the possible limits of using such visually symbolic 

Intact Rank order ASD Rank order

6 1 7 3

7 3 8 5.5

7 3 8 5.5

9 9 9 9

9 9 9 9

9 9 10 16

10 16 10 16

10 16 10 16

10 16 10 16

10 16 10 16

n1 = 10 R1 = 98 n2 = 10 R2 = 112

 U =  n  1   *  n  2   +   
 n  1   *   (   n  1   + 1 )   

 ________ 2   −  R  1   = 43 

   U   ′  =  n  1   *  n  2   +   
 n  2   *  ( n  2   + 1) 

 ________ 2   −  R  2   = 57    
 U  0.05   (10, 10)  = 23

   

Table 3. U test calculation.
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schemes was also one of the primary goals of our research, because finally, we would like to 
create a material which can bring the speech and language therapist the partial picture of the 
child ability to work and benefit from such type of material during the intervention. Also we 
can consider that both, the pro-inclusive, as well as traditional special education systems are 
full of illustrated textbooks, books and picture didactic materials, so educators or speech and 
language therapists should know how children with ASD are able to benefit from such graphic 
demonstrations. Similarly we can mention that intervention in terms of developing communi-
cation competence strategies in ASD primarily use AAC, any mostly visually presented picture 
as pictograms, PECS etc. The research findings proved that such AAC-based strategies using 
visual picture–based communication during speech therapy have even moderate positive effect 
on functional and social communication but must be individualised and multimodal [31].

Regarding the limitations mentioned above, we suggest that the combination of assessment 
using, for example, visual schemes should be accompanied with other ways of evaluating 
pragmatic communication in natural settings (see for example [23; 27]). On the other hand, 
the methods of evaluation such observation of children behaviour during play, social commu-
nication situation and others may be very demanding in terms of time and personal engage 
of the speech and language therapist, who must usually deal with a great number of various 
diagnoses and age variation within the group of his/her clients (and the length of the therapy 
session per client is limited by the insurance company groups in the Czech Republic).

However, a qualitative analysis of partial results suggests that in each group of children, 
incorrect responses were indicated in different areas of pragmatic communication skills. The 
only areas with correct answers in both groups were ‘Behaviour in a shop’, ‘Response to 
loss’ and ‘Want something’, which we believe require further research. A paradoxical fact 
is the overall better result of children with ASD. This might however be explained by more 
frequent training of communication situations shown on pictures. Looking at children’s age 
and performance, surprisingly, some younger children showed better results than older chil-
dren, although they have the same diagnosis. This finding is similar to previous studies (for 
example [32]). Nevertheless, this “paradoxical “performance during the pragmatic level of 
language assessment could be partially related to the form of the evaluation process or tool 
used [33]. In general, the formal, standardised assessment is problematic as the performance 
of the child misses the advantage of the natural setting observation analysis. The influence of 
the examiner´s instruction or contextual cues and the structuring of the environment t may 
have also a specific effect [34, 35]. The other explanation could be a much more intensive focus 
on linguistic than nonlinguistic context of the pragmatic situation and the verbal instruction 
given by the evaluator during testing. Finally, the development and stronger engagement of 
the cognitive aspect of the pragmatic language information may have some significant effect 
on the children performance.

In our opinion, these results support the trends aiming at changes in ASD classification in the 
11th Revision of the International Classification of Diseases by the World Health Organization. 
The document better reflects the differences in communication, communication functionality 
and pragmatics in children with ASD and is therefore better applicable in speech-language 
therapy for the purposes of planning the communication procedure and development of 
functional communication or its compensatory function.
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We are aware of the possible limitation of the visual schemes (graphic illustrative demonstra-
tion) form of the presentation of the social communication pragmatic real-life situation. This 
graphic version could appear maybe more symbolic than realistic; nevertheless, we were work-
ing on the presumption that in ordinary speech and language therapy or special education 
sessions professionals or parents very often use visual schemes to assess or enhance prag-
matic language level, regarding the iconic way of thinking and “inner speech” related to ASD 
[29, 30]. Moreover, to find out and discuss the possible limits of using such visually symbolic 

Intact Rank order ASD Rank order

6 1 7 3

7 3 8 5.5

7 3 8 5.5

9 9 9 9

9 9 9 9

9 9 10 16

10 16 10 16

10 16 10 16

10 16 10 16

10 16 10 16

n1 = 10 R1 = 98 n2 = 10 R2 = 112

 U =  n  1   *  n  2   +   
 n  1   *   (   n  1   + 1 )   

 ________ 2   −  R  1   = 43 

   U   ′  =  n  1   *  n  2   +   
 n  2   *  ( n  2   + 1) 

 ________ 2   −  R  2   = 57    
 U  0.05   (10, 10)  = 23

   

Table 3. U test calculation.
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schemes was also one of the primary goals of our research, because finally, we would like to 
create a material which can bring the speech and language therapist the partial picture of the 
child ability to work and benefit from such type of material during the intervention. Also we 
can consider that both, the pro-inclusive, as well as traditional special education systems are 
full of illustrated textbooks, books and picture didactic materials, so educators or speech and 
language therapists should know how children with ASD are able to benefit from such graphic 
demonstrations. Similarly we can mention that intervention in terms of developing communi-
cation competence strategies in ASD primarily use AAC, any mostly visually presented picture 
as pictograms, PECS etc. The research findings proved that such AAC-based strategies using 
visual picture–based communication during speech therapy have even moderate positive effect 
on functional and social communication but must be individualised and multimodal [31].

Regarding the limitations mentioned above, we suggest that the combination of assessment 
using, for example, visual schemes should be accompanied with other ways of evaluating 
pragmatic communication in natural settings (see for example [23; 27]). On the other hand, 
the methods of evaluation such observation of children behaviour during play, social commu-
nication situation and others may be very demanding in terms of time and personal engage 
of the speech and language therapist, who must usually deal with a great number of various 
diagnoses and age variation within the group of his/her clients (and the length of the therapy 
session per client is limited by the insurance company groups in the Czech Republic).

However, a qualitative analysis of partial results suggests that in each group of children, 
incorrect responses were indicated in different areas of pragmatic communication skills. The 
only areas with correct answers in both groups were ‘Behaviour in a shop’, ‘Response to 
loss’ and ‘Want something’, which we believe require further research. A paradoxical fact 
is the overall better result of children with ASD. This might however be explained by more 
frequent training of communication situations shown on pictures. Looking at children’s age 
and performance, surprisingly, some younger children showed better results than older chil-
dren, although they have the same diagnosis. This finding is similar to previous studies (for 
example [32]). Nevertheless, this “paradoxical “performance during the pragmatic level of 
language assessment could be partially related to the form of the evaluation process or tool 
used [33]. In general, the formal, standardised assessment is problematic as the performance 
of the child misses the advantage of the natural setting observation analysis. The influence of 
the examiner´s instruction or contextual cues and the structuring of the environment t may 
have also a specific effect [34, 35]. The other explanation could be a much more intensive focus 
on linguistic than nonlinguistic context of the pragmatic situation and the verbal instruction 
given by the evaluator during testing. Finally, the development and stronger engagement of 
the cognitive aspect of the pragmatic language information may have some significant effect 
on the children performance.

In our opinion, these results support the trends aiming at changes in ASD classification in the 
11th Revision of the International Classification of Diseases by the World Health Organization. 
The document better reflects the differences in communication, communication functionality 
and pragmatics in children with ASD and is therefore better applicable in speech-language 
therapy for the purposes of planning the communication procedure and development of 
functional communication or its compensatory function.
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This preliminary research suggests that the assessment of communication pragmatics should 
not be carried out only according to quantitative indicators. It should rather involve a com-
bination of performance testing and a detailed qualitative description with a subsequent 
analysis or confrontation with the results of process assessment of the course of testing and 
comments or behaviour of the child during the testing procedure. We believe that the assess-
ment should include or be primarily based on the developed audio-visual recordings that 
would be used for an analysis of communication behaviour. At the same time, however, it 
should be mentioned that this procedure has some limitations. The legal guardians’ consent 
must be obtained to make and store recordings, technical and organisational measures are 
required for recording, and extra time is needed for analyses and special training in analysing 
pragmatic communication behaviour.

The preliminary research also suggests that the testing procedure is affected by the prepara-
tion taken before testing. Some recommendations need to be observed prior to the testing 
procedure or observation. It is for example advised to take a comprehensive family history, 
which should include information about the interests of the child, favourite activities, songs, 
films, food, pets, family members, etc. It is also necessary to establish a positive relation-
ship with the client based on trust. The speech-language therapist should become thoroughly 
familiar with the testing material, questions and assessment, prepare all required items and 
check the audio/video equipment. In the course of assessment, adequate facial expressions 
and verbal praise should be used. The activities should be appropriate to the age of the child; 
adequate child motivation should be used. Each question should be repeated twice or three 
times, and time of 3–5 s should be provided for a response.

In the preliminary research, the group of children with ASD included 10 children diagnosed 
with child autism (according to WHO classification ICD 10 still valid in the Czech Republic). 
The material is also applicable for children with the Asperger syndrome. With regard to 
the changes in the assessment criteria of ASD in the context of DSM 5 of APA classification 
and with regard to the 11th WHO revision, we believe that in future, the diagnoses of some 
children will be changed at a younger age. Moreover, the diagnoses might be considerably 
influenced by the diagnostician or the diagnostic department, and the resulting diagnosis 
might correspond with another level or type of ASD also because this is a developmental 
disorder whose symptomatology changes with age and as a result of specific interventions. 
These assumptions are also confirmed in the course of other research studies performed by 
the authors of the present study in the area of assessment of oral stereognosis, etc., in which 
children with more severe degrees of disability achieved better values than children with less 
severe ASD or even combined with intellectual (mental) disability (for example [36]).

6. Conclusion

The assessment of the pragmatic level of communication is a very difficult yet socially signifi-
cant component of the diagnostic process in the area of both physiology and communication 
disorders. It is because the process of assessment is dependent on many factors, which result 
both from the individual personality characteristics of the individual and the examiner and 

Advances in Speech-language Pathology366

external conditions. Another important aspect is the nature of the communication environ-
ment, communication partners and experience of the individual with pragmatically oriented 
tasks. From a speech-language therapy perspective, in the assessment of the pragmatic level 
of communication, it is necessary to consider not only the communication performance or 
nature of non-verbal or co-verbal behaviour, because the components of pragmatic behaviour 
such as facial expressions and gestures are influenced by motor performance and neuromotor 
activity, which can be, particularly in persons with health disability, primarily specifically 
determined by a number of variations and disorders with a secondary effect on the perfor-
mance in the area of pragmatic communication components.

The preliminary research suggested a paradoxical finding—non-affected areas of commu-
nication pragmatics assessed by means of visual diagrams in half of children with ASD and 
worse performance in the group of children with typical development. Some of the areas 
were assessed correctly, where the result was not affected by age—on the contrary, younger 
children diagnosed with severe autism achieved better performance than older children with 
the same diagnosis. However, the differences between the two groups were not statistically 
significant.

Another significant finding is that child performance need not necessarily reflect the real 
mastery of pragmatic communication in a specific situational context, but rather an effort to 
express a correct response, which according to a qualitative analysis does not match the real 
response selection by the child or the essence of the communication situation. The pragmatic 
explanation elicited from children after the testing procedure often suggests that the content 
of the functional pragmatic behaviour was understood in a completely or partially different 
way. We believe that this is something like a ‘pragmatically oriented analysis’ of the child’s 
pragmatic communication behaviour.
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