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Preface

Mortality Rates in Middle and Low-Income Countries is a compilation of six chapters 
comprised of reviews, research works, and authors’ opinions providing insight into 
the previous and present trends in mortality rates in different countries. The book 
describes causes and factors leading to high mortality and the latest developments 
in the field of healthcare with best practices to reduce and limit mortality in all 
ages. It also presents mortality and related health outcomes in economically poor 
countries. There are many encouraging examples where mortality rates have been 
reduced by some countries and thus similar approaches and interventions can be 
adapted by other countries to lower the mortality rate and improve the existing 
healthcare system.

Chapters 1 and 2 introduce determinants of mortality in various countries. Chapter 3 
focuses on child mortality. Chapter 4 describes the stress and sustainable interventions 
such as the role of music in decreasing stress and related health outcomes. Chapter 5 
describes health-seeking behaviors among cancer patients and introduces a new 
matrix/index of people load per hospital. Finally, Chapter 6 discusses the status of 
maternal and child mortality and highlights successful interventions to reduce mater-
nal and child mortality, for example, the use of community-based birth attendants. 
Written by experts, this book can be adopted at various levels to bolster the quality of 
healthcare systems worldwide.

Umar Bacha
School of Health Sciences,

University of Management and Technology,
Lahore, Pakistan





Section 1

Determinant of Mortality

1





Chapter 1

Level and Determinant of Child
Mortality Rate in Ethiopia
Setegn Muche Fenta and Haile Mekonnen Fenta

Abstract

Background: One of the objectives of the Sustainable Development Goals
(SDG) is to diminish the under-five mortality rate and improvement in maternal
health. This study aims to identify factors that affect under-five mortality based on
the 2016 EDHS dataset using the multilevel count regression model. Method: The
EDHS data have a two-level hierarchical structure, with 14,370 women nested
within 11 geographical regions. Multilevel count models were employed to predict
the outcomes. Results: The data were found to have excess zeros (53.7%); the
variance (1.697) is higher than its mean (0.90). Among families of count models,
the HNB model was found to be a better fit for the dataset than the others. The
study revealed that a child of multiple births is 1.45 more likely to die as compared
with a single birth. Babies delivered in the private sector are a 0.65 lower risk of
under-five mortality compared to the babies delivered at home. Conclusion:
Vaccination of child, family size, age of mother, antenatal visit, birth interval, birth
order, contraceptive used, father education level, mother education level, father
occupation, place of delivery, child twin, age first birth and religion were signifi-
cantly associated with under-five mortality. The Ministry of Health should work
properly to raise the awareness of parents for vaccination, family planning services
and efforts should be made to improve the parental educational level.

Keywords: under five mortality, Ethiopia, hurdle negative binomial

1. Introduction

Seventeen Sustainable Development Goals (SDGs) were agreed upon by global
leaders based on millennium development goals. SDG goal 3 target 3.2 is to reduce
infant and under-5 mortality by 2030. The target is to drop the “neonatal mortality
as low as 12 per 1000 live births and under-five Mortality to as low as 25 per
thousand live births” [1]. According to UNICEF, the problem of under-five mortal-
ity requires urgent attention from the health sector. If the conditions remain as
such, approximately 60 million innocent children will die until 2030 (more than
half of the Ethiopian population) [2].

Every year, millions of children under 5 years of age die (WHO, 2016). In 2016,
about 15,000 children still die every single day globally. The level of under-five
mortality remains high in certain regions of the world. Sub-Saharan African Region
continues to be the region with the highest rate of under-five mortality. In 2016, the
under five-mortality rate in sub-Saharan African was 79 deaths per 1000 live births,
nearly 15 times the average in developed countries [1–3].
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In Ethiopia, the under-five mortality rate stands at 67 per 1000 live births, with
large inequalities in her different regions. Every year, more than 257,000 children
under the age of five dies [4]. If the situations continue as such, more than
3,084,000 children will die until 2030.

Most of the previous studies were done by using single-level binary logistic and
survival analysis including the above studies we mentioned, but under-five mortal-
ity varies across different physical, ecological, and political structures within coun-
tries. One such contextual determinant is the regional environment [5–7]. In
Ethiopia, there have been regional variations in a number of under-five mortality
[8, 9]. In this study, we assume the region affects modeling the determinants of the
number of under-five mortality, which may be due to the heterogeneity in regions
of the study. As a result, the multilevel model approach is relatively better to
determine the covariates related to under-five mortality [10, 11]. Therefore, this
study was targeted to investigate the major socio-economic, demographic, health,
and environmental proximate factors that might influence under-five mortality in
Ethiopia with different multilevel count model approaches.

2. Methodology

The data used for this study was taken from the 2016 EDHS which is a nationally
representative survey of women’s age (15–49 years age) groups taken from the CSA,
Ethiopia. This survey is the fourth compressive survey designed to provide esti-
mates for the health and demographic variables of interest for the whole urban and
rural areas of Ethiopia as a domain. In all of the selected households, measurements
were collected from children age 0–59 months, women age 15–49 years, and men
age 15–59 years old.

The main outcome variable in this study is the number of under-five death per
mother. Thus, this paper attempts to include socioeconomic, demographic, health,
and environmental related factors that are assumed as a potential determinant for
the barriers in the number of under-five death per mother, adopted from literature
reviews and their theoretical justification.

A multilevel count regression model can account for a lack of independence across
levels of nested data (in this case, individual mothers nested within regions). Con-
ventional count regression assumes that all experimental units are independent in the
sense that any variable which affects the occurrence of under-five mortality has the
same effect in all regions, but observations from similar environments might have
shown similar behaviors as opposed to observations from a different environment.
Multilevel models are used to assess whether the effects of predictors vary from
region to region. The main statistical model of multilevel analysis is the HGLM, an
extension of the (GLM) that includes nested random coefficients [10, 12].

The multilevel count regression model has a count outcome (number of under-
five mortality). Now consider the full model equation for the two-level Poisson
regression with ith individual mothers is nested within the jth region. The response
variable, i.e., we let Yij is the ith individual mothers in jth region has under-five
mortality. Using a log link function the two-level model is given by:

log μij

� �
¼ βoj þ

Xk

l¼1

βljxlij; l ¼ 1, 2, :… , k (1)

Where βoj ¼ βo þ Uoj, βlj ¼ β1 þU1j, … :þ βk þ Ukj.
The level-two model (1) can be rewritten as:
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log μij

� �
¼ βo þ

Xk

l¼1

βlxlij þ Uoj þ
Xk

l¼1

Uljxlij (2)

Where xij ¼ x1ij, x2ij, … xkij
� �

represent the first and the second level covariates,
β ¼ β0, β1, :… βkð Þ are regression coefficients, Uoj,U1j, ::…Ukj are the random
effect of the model parameter at level two (region level). It assumed that the
Uoj,U1j, ::…Ukj follow a normal distribution with mean zero and variance σu2 [13].
Without Uoj,U1j, ::…Ukj, Eq. (2) can be considered as a single-level Poisson
regression model.

2.1 Empty model

The empty two-level model for a count outcome variable refers to a population of
groups (level-two units) and specifies the probability distribution for group-dependent
μij in Yij ¼ μij þ εij without taking further explanatory variables into account.We

focused on themodel that specifies the transformed log μij

� �
to have a normal

distribution. This is expressed, for a general link function log μð Þ, by the formula.

log μij

� �
¼ β0 þ Uoj (3)

Where βo is a fixed coefficient andUoj is a random term that is independently and
normally distributed with mean 0 and variance σu2 (random intercept variance) [14].
This model is also named as empty Poisson regression model (null model). A null
model contains only a response variable, and no explanatory variables other than an
intercept. Thus, σu2 measures regional variations of under-five mortality.

2.2 The random intercept model

A random intercepts model is a model in which intercepts are allowed to vary.
The scores on the dependent variable for each individual observation are predicted
by the intercept that varies across regions, but the relationship between explanatory
and response variables cannot differ between groups. The random intercept model
expresses the natural log of μij, as a sum of a linear function of the explanatory
variables. That is,

log μij

� �
¼ β0j þ β1x1ij þ β2x2ij þ :… þ βkxkij

¼ βoj þ
Xk

l¼1

βlxlij
(4)

Where the intercept term βoj is allowed to vary across the regions and is given by
the sum of an average intercept β0 and regions-dependent deviations Uoj, that is.

βoj ¼ βo þUoj

As a result, we have:

log μij

� �
¼ βo þ

Xk

l¼1

βlxlij þ Uoj (5)
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Note that the above equation βo þ
Pk

l¼1βlxlij is the fixed part of the model. The
remaining Uoj is called the random part of the model. It is assumed that the random
part of Uoj are mutually independent and normally distributed with mean zero and
variance σuo2.

2.3 The random coefficients model

A random slopes model is the slopes are different across regions. In other words,
the relationship between an explanatory variable and the response is different
across all regions. If we fit a model based on the same predictors on the response
variable for all regions separately, we may obtain different intercepts and slopes for
each region. Now consider a model with group-specific regressions, on a single level
one explanatory variable X,

log μij

� �
¼ β0j þ β1jx1ij (6)

The intercepts βoj as well as the regression coefficients or slopes, β1j are group
dependent. These group dependent coefficients can be split into an average
coefficient and the group dependent deviation:

βoj ¼ βo þ Uoj

β1j ¼ β1 þ U1j

Substitution into (6) leads to the model

log μij

� �
¼ βo þ Uoj
� �þ β1 þU1j

� �
x1ij ¼ βo þ β1x1ij þUoj þ U1jx1ij (7)

There are two random group effects, the random intercept Uoj and the random
slope U1j. It is assumed that the level two residuals Uoj and U1j have both zero mean
given the value of the explanatory variable X. Thus, β1 is the average regression
coefficient like β0 is the average intercept. The first part of Eq. (7) βo þ β1x1ij is
called the fixed part of the model whereas the second part Uoj þ U1jx1ij is called the
random part of the model.

The term Uoj þU1jx1ij can be regarded as a random interaction between group
and predictors (X). This model implies that the groups are characterized by two
random effects: their intercept and their slope. These two groups’ effects Uoj and U1j

will not be independent. Further, it is assumed that, for different groups, the
pairs of random effects Uoj,U1j

� �
are independent and identically distributed.

Thus, the variances and covariance of the level-two random effects Uoj,U1j
� �

are
denoted by:

Var Uoj
� � ¼ σ00 ¼ σ02

Var U1j
� � ¼ σ11 ¼ σ12

Cov Uoj,U1j
� � ¼ σ01

The model for a single explanatory variable discussed above can be extended by
including more variables that have random effects.
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2.4 Multilevel negative binomial regression model

The hierarchical study design or the data collection procedure, over-desperation,
and lack of independence may occur simultaneously, which render the standard NB
model inadequate. To account for the over-desperation and the inherent correlation
of observations, a class of multilevel NB regression models with random effects is
presented. The multilevel NB model is then generalized to cope with a more complex
correlation structure. The multilevel NB model derives by allowing for between
regional random variation of the expected number of under-five mortality μij.

ln μij ¼ ηij þ eij (8)

Where cov eij, ηij
� �

¼ 0 and exp eij
� �

follows a gamma probability distribution,

Γ vð Þ, with mean 1 and variance α ¼ v�1. Integrating concerning eij [15] the resulting
probability distribution

p Yij ¼ yij
� �

¼
exp ð� exp ηij þ eij

� �
exp ηij þ eij

� �yij

yij!
(9)

One version of the multilevel negative binomial regression model is obtained;

p Yij ¼ yij
� �

¼
Γ yij þ v
� �

vvμij ∗
yij

yij!Γ vð Þ vþ μij ∗
� �vþyij

yij ¼ 0, 1, 2::… (10)

With mean and variance given, respectively, as follows:
The multilevel negative binomial regression model gives the expected mean of a

number of under-five mortality. E Yij
� � ¼ μij

∗ ¼ log ηij

� �
. Its variance is given by

var yij
� �

¼ μij þ αμ2:ij Where ηij ¼ β0j þ β1jx1ij þ β2jx2ij þ :… þ βkjxkij

2.5 Multilevel ZIP regression model

ZIP regression is useful for modeling count data with excess zeros, but because
of hierarchical study design or the data collection procedure, zero-inflation and
correlation may occur simultaneously [16]. Multilevel ZIP regression is used to
overcome these problems. Let Yij be a count say, the number of under-five mortal-
ities the ith mother in the jth region follows a multilevel ZIP distribution:

p Yij ¼ y j

� �
¼

πij þ 1� πij
� �

exp �μij

� �
, if yij ¼ 0

1� πij
� � exp �μij

� �
μi j

yij

yij!
, if y

ij ¼ 1, 2, … …

8>>><
>>>:

0≤ πij ≤ 1

(11)

Recently, the ZIP regression model has been extended to the random effects
setting, where by random components w j and u j are incorporated within the
logistic and Poisson linear predictors to account for the dependence of observations
within jth region [16]. These random effects ZIP models are region-specific in the
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sense that the random effects w j and u j so introduced are specific to the jth region.
In the following, a multi-level ZIP regression model is developed to handle corre-
lated count data with extra zeros.

Without loss of generality, consider the two-level hierarchical situation where
Yij represents the ith observation of under-five mortality the jth individual region
i ¼ 1, 2, ::… , nð Þ and j ¼ 1, 2, ::… ,mð Þ. Let m be the total number of individuals in
each region and

Pm
j¼1
Pni

i¼1ni gives the total number of observations. The observa-
tions may be taken to be independent between regions, but certain within-
household and within-individual correlations are anticipated, which can be
modeled explicitly through random effects attached to the linear predictors:

log μij

� �
¼ βo þ

Xk

l¼1

βlxlij þ Uoj þ
Xk

l¼1

Uljxlij (12)

log it πij
� � ¼ log

πij
1� πij

� �
¼ γo þ

Xk

l¼1

γlzlij þWoj þ
Xk

l¼1

Wljzlij (13)

Here, the covariates Xij and Zij appearing in the respective Poisson and logistic
components are not necessarily the same, β and γ are the corresponding vectors of
regression coefficients [17, 18]. For simplicity of presentation, the random effect u
and w assumed to be independent and normally distributed with mean zero and
variance σu2 and σw2 respectively.

2.6 Multilevel ZINB regression model

Multilevel ZINB regression model is proposed for over-dispersed count data
with extra zeros. A multilevel ZINB regression incorporating random effects to
account for data dependency and over-dispersion is used [17]. Let
Yij i ¼ 1, 2, ::… , n; j ¼ 1, 2, ::… ,mð Þ be a count say, the under-five mortality of the ith

mother in jth region follows a ZINB distribution:

p Yij ¼ yij
� �

¼

πij þ
1� πij
� �

1þ αμij

� ��1
α

, if yij ¼ 0

1� πij
Γ yij þ 1=α

� �

yij!Γ 1=αð Þ 1þ αμij

� ��1
α

1þ 1
αμij

 !�yij

, if yij >0

8>>>>>>><
>>>>>>>:

0≤ πij ≤ 1

In my study, mothers are nested in regions and the number of under-five mortality
is taken to be the response variable. Let n be the total number of individuals in each
region and

Pm
j¼1
Pni

i¼1ni gives the total number of observations. Hence the responses
of under-five mortality which belong to the different regions are independent, while
they are correlated for those who live in the same region. This dependence can be
modeled explicitly by considering suitable random effects in the linear predictor.

Negative binomial models for counts permit μ to depend on explanatory vari-
ables. Then the two-level ZINB regression model can be expressed in vector form as:

log μij

� �
¼ βo þ

Xk

l¼1

βlxlij þ Uoj þ
Xk

l¼1

Uljxlij (14)
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log it πij
� � ¼ log

πij
1� πij

� �
¼ γo þ

Xk

l¼1

γlzlij þWoj þ
Xk

l¼1

Wljzlij (15)

Here, the covariates Xij and Zij appearing in the respective negative binomial and
logistic components are not necessarily the same, β and γ are the corresponding
vectors of regression coefficients [17, 18]. The vectors w j and u j denote the region-
specific random effects for simplicity of presentation. The random effect u and w
assumed to be independent and normally distributed with mean zero and variance
σu2 and σw2 respectively.

2.7 Multilevel hurdle regression model

The hurdle model [19] has mostly been adopted to conduct an economic analysis
of healthcare utilization. The hierarchical study design or the data collection proce-
dure, zero-inflation, and lack of independence may occur simultaneously, which
the standard Hurdle Poisson regression model is inadequate. To account for the
preponderance of zero counts and the inherent correlation of observations, a class
of multilevel Hurdle Poisson regression models with random effects is presented. In
this study, suppose that Yij is the number of under-five mortality in ith mother in
the jth region. Then multilevel Poisson Hurdle model can be written as follows

p Yij ¼ yij
� �

¼

πij if yij ¼ 0

1� πij
� � exp �μij

� �
μij

yij

1� exp �μij

� �
yij! if yij ¼ 1, 2, ::…

�
0≤ πij ≤ 1

8>>><
>>>:

(16)

In the regression setting, both the mean μij and zero proportion πij parameters
are related to the covariate vectors xij and zij respectively. Moreover, responses
within the same region are likely to be correlated. To accommodate the inherent
correlation, random effects u j and w j are incorporated in the linear predictors ηij for
the Poisson part and ξij for the zero part. The

Hurdle Poisson mixed regression model is

ηij ¼ log μij

� �
¼ xijTβ þ u j (17)

ξij ¼ log
πij

1� πij

� �
¼ zijTγ þ w j (18)

Where β and γ are the corresponding pþ 1ð Þ � 1 and qþ 1ð Þ � 1 vector of
regression coefficients. The random effects u j and w j are assumed to be independent
and normally distributed with mean 0 and variance σu2 and σw2, respectively [12].

3. Result and discussion

3.1 Result

A total of 14,370 women from all the 11 regions of the country were included
and 7720 (53.3%) of the mothers have not faced any under-five death and only 78
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(0.5%) of them lost 7 of their under-five children. Since there is a large number of
zero outcomes. Additional screening of the number of under-five death calculated
showed that the variance (1.697) is greater than the mean (0.9) indicating over-
dispersion. This is an indication that the data could be fitted better by count data
models which takes into account excess zeroes (Table 1).

The mean numbers under-five death for uneducated fathers (1.1063) are
higher than fathers with secondary and above education (0.353) and the mean
number of under-five death that children who are delivered at home (1.0995)
have highest than those delivered in health institutions (0.2507). Moreover,
the highest and lowest mean number of child death are observed for a child
of birth order of four and above and first birth order (1.1189 and 0.6167)
respectively.

The result also showed that the breastfeeding mothers have a lower mean
number of under-five deaths (0.6254) and the highest mean number of under-five
death is occurred children born less than or equal to 24 months (1.0568) (Table 2)

3.2 Multilevel count analysis of the data

3.2.1 Test of heterogeneity

Comparisons of multilevel models with their single-level count model, with LRT
statistic given in Table 3. The values of LRT’s for each model are larger than the
critical value X2

α 2ð Þ ¼ 5:99 with p-value <0.05. Thus, there is evidence of
heterogeneity of under-five death across regions. It also observed that multilevel
count regression model is best fit over the single level count regression models
(Table 3).

3.2.2 The goodness of fit and model selection criteria

The multilevel HNB regression model has a smaller value in deviance, AIC, and
BIC than the other model. Consequently, we conclude that in this study multilevel
HNB regression model is better than the other model (Table 4).

Number of death Frequency Percent

0 7720 53.7

1 3314 23.1

2 1773 12.3

3 798 5.6

4 413 2.9

5 198 1.4

6 76 0.5

7 78 0.5

Total 14,370 100

Mean 0.90

Variance 1.67

Table 1.
Frequency distribution of the number of under-5 deaths per mother.
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Variables Categories Mean Std. D Women

Region Tigray 0.7333 1.1375 1376

Afar 1.1227 1.4106 1475

Amhara 1.0535 1.3547 1478

Oromia 0.8052 1.2342 2059

Somali 0.9174 1.3566 1937

Benishan 1.2054 1.5991 1251

SNNPR 0.9580 1.2749 1809

Gambela 0.6487 0.8761 928

Harari 0.6169 0.9381 744

Addis Abeba 0.2424 0.5738 524

Dire Dawa 1.0292 1.4637 789

Residence Urban 0.5816 1.0940 2512

Rural 0.9645 1.3251 11,858

Education level of father No education 1.1063 1.4265 8250

Primary 0.7457 1.1365 4101

Sec. and above 0.3531 0.7016 2019

Education level of mother No education 1.1093 1.4111 9932

Primary 0.4861 0.8710 3197

Sec. and above 0.2627 0.5973 1241

Father’s occupation Not working 1.0675 1.4414 2579

Had working 0.8604 1.2587 11,791

Marital status Married 0.8745 1.2812 13,086

Others 1.1324 1.4152 1284

Age of first birth <=16 1.1596 1.4613 6065

>16 0.7062 1.1222 8305

Type of birth Single 0.8556 1.2596 13,813

Multiple 1.9390 1.6889 557

Place of delivery Home 1.0995 1.3804 10,884

Public sector 0.2691 0.6788 3107

Private sector 0.2507 0.5846 379

Breastfeeding No 1.2331 1.4524 6436

Yes 0.6254 1.0793 7934

Birth order first birth 0.6167 1.0082 3206

2–3 0.7851 1.2032 4705

4 and above 1.1189 1.4421 6459

Contraceptive used No 0.9965 1.3607 10,976

Yes 0.5775 0.9940 3394

Vaccination of child No 1.0140 1.3573 11,881

Yes 0.3419 0.7256 2489
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3.2.3 Model comparisons in multilevel HNB model

The smallest deviance, AIC, and BIC is the better to fit. The result indicated that
the random coefficient model is a better fit as compared to the empty model with
random intercept and the random intercept and fixed-effect model (Table 5).

3.2.4 Results of random coefficient HNB model

From Table 6 in the random effect for truncated count part, estimates for
intercepts and the slopes vary significantly at 5% significance level, which implies
that there is a considerable variation in the effects of family size, age of mother and

Variables Categories Mean Std. D Women

Antenatal visit No visit 1.1856 1.4147 9658

1–3 0.3599 0.7550 2092

4 and above 0.2649 0.6638 2620

Previous birth interval 0–24 months 1.0568 1.4120 7129

25–36 months 0.9061 1.2517 3407

>36 months 0.5939 1.0272 3834

Table 2.
Summary statistics of predictor variables related to under-five death in Ethiopia.

Test Multilevel Models

Poisson NB ZIP ZINB HP HNB

LRT 111.34 107.8 111.2 105.2 133.86 130.48

Table 3.
Likelihood ratio test value for multilevel and ordinary count model.

Criteria Multilevel Models

Poisson NB ZIP ZINB HP HNB

Deviance 30200.4 30177.7 29661.7 29659.8 29331.1 29312.3

AIC 30246.4 30225.7 29745.7 29741.8 29415.1 29398.3

BIC 30420.6 30407.4 30063.8 30052.2 29733.2 29723.9

Table 4.
Model selection criteria for the multilevel count regression models.

Model selection Intercept-only Random intercept Random coefficient

Deviance 37,263 29,312 29042.9

AIC 37,273 29,398 29186.9

BIC 37,311 29,724 29,705

Table 5.
Summary results of multilevel HNB model selection criteria.
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Estimation of Fixed effect count part

Estimate S.E Z value P-value IRR 95% CI for RR

Lower Upper

Intercept �1.5889 0.2300 �6.908 0.0001 0.204 0.130 0.320

Vaccination child (No) (Ref)

Yes �0.3219 0.0635 �5.071 0.0001 0.725 0.640 0.821

Family size �0.0384 0.0184 �2.088 0.03681 0.962 0.928 0.998

Age of mother 0.0535 0.0044 12.229 0.0001 1.055 1.046 1.064

Antenatal visit (No)

1–3 �0.2352 0.0662 �3.552 0.0003 0.790 0.694 0.900

4 and above �0.2406 0.0740 �3.249 0.0011 0.786 0.680 0.909

PB interval (≤24 months)

25–36 months �0.2429 0.0298 �8.165 0.0001 0.784 0.740 0.831

37 and above �0.3700 0.0361 �10.245 0.0001 0.691 0.643 0.741

Birth order (First)

2–3 0.3828 0.0419 9.141 0.0001 1.466 1.351 1.592

4 and above 0.4611 0.0398 11.575 0.0001 1.586 1.467 1.715

Religion (Orthodox)

Muslim 0.1909 0.0429 4.452 0.0001 1.210 1.113 1.316

Others 0.1535 0.0526 2.916 0.00354 1.166 1.052 1.293

Contraceptive use (No)

Yes �0.1742 0.0382 �4.558 0.0001 0.840 0.779 0.905

Father’s education (No education)

Primary �0.0393 0.0318 �1.235 0.21688 0.962 0.903 1.023

Secondary or above �0.3334 0.0749 �4.449 0.0001 0.716 0.619 0.830

Mother’s education (No education)

Primary �0.3224 0.1085 �2.973 0.0001 0.724 0.586 0.896

Secondary or above �0.2525 0.2301 �1.098 0.27240 0.777 0.495 1.220

Father occupation (No)

Had working 0.0920 0.0304 3.023 0.00250 1.096 1.033 1.164

P delivery (home)

Public sector �0.0451 0.0676 �0.667 0.50487 0.956 0.837 1.091

private sector �0.4296 0.2063 �2.083 0.03724 0.651 0.434 0.975

Child Twin (single)

Multiple 0.3746 0.0390 9.607 0.0001 1.454 1.347 1.570

AMF birth (≤16)

17 and above �0.3486 0.0244 �14.270 0.0001 0.706 0.673 0.740

Log(theta) 6.69 0.8435 7.93 0.0001

Estimation of Random effect truncated count part

Intercept σ̂2u0
�

) 0.450 0.201 2.24 0.0250 0.1347 1.4527

Family size σ̂2u2
�

) 0.175 0.086 2.035 0.0418 0.0736 0.4130
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Estimation of Fixed effect count part

Estimate S.E Z value P-value IRR 95% CI for RR

Lower Upper

Age of mother σ̂2u3
�

) 0.100 0.042 2.38 0.0173 0.0365 0.2354

Mother’s education σ̂2u8
�

) 0.102 0.037 2.76 0.0052 0.0382 0.2701

Estimation of Fixed effect for zero-inflated part

Estimate S.E z value P-value OR 95% CI for RR

Lower Upper

Intercept 3.1270 0.2914 10.730 0.0001 22.81 12.882 40.373

Vaccination child (No)

Yes 0.5298 0.1276 4.153 0.0001 1.699 1.323 2.181

Family size 0.2215 0.0246 9.018 0.0001 1.248 1.189 1.309

Age of mother �0.1836 0.0072 �25.503 0.0001 0.832 0.821 0.844

Antenatal visit (No)

1–3 0.6961 0.0660 10.539 0.0001 2.006 1.762 2.283

4 and above 0.8253 0.0714 11.560 0.0001 2.283 1.985 2.626

PB interval (≤24 months)

25–36 months 0.5637 0.0544 10.361 0.0001 1.757 1.579 1.955

37 and above 1.2763 0.0575 22.211 0.0001 3.583 3.202 4.011

Contraceptive use (No)

Yes 0.2636 0.0571 4.616 0.0001 1.302 1.164 1.456

Father’s education (No education)

Primary �0.0760 0.0533 �1.425 0.154 0.927 0.835 1.029

Secondary or above 0.1388 0.0845 1.644 0.100 1.149 0.974 1.356

Mother’s education (No education)

Primary 0.1262 0.0595 2.121 0.033 1.135 1.010 1.275

Secondary or above 0.2165 0.1131 1.915 0.055 1.242 0.995 1.550

Father occupation (No)

Had working �0.3287 0.0620 �5.302 0.0001 0.720 0.638 0.813

P delivery (home) (ref.)

Public sector 0.7722 0.1884 4.099 0.0001 2.164 1.496 3.131

Private sector 0.4454 0.3847 1.158 0.0001 1.561 0.735 3.318

Child Twin (single)

Multiple �1.4608 0.2398 �6.093 0.0001 0.232 0.145 0.371

AMF birth (≤16)

17 and above 1.0501 0.0469 22.404 0.0001 2.858 2.607 3.133

Estimation of random effect for zero-inflated part

Intercept σ̂2w0

�
) 0.668 0.234 2.855 0.0043 0.1681 2.6562

Vaccination child σ̂2w1

� �
0.161 0.058 2.776 0.0055 0.0185 0.5704

Family size σ̂2w2

�
) 0.146 0.070 2.086 0.0369 0.0566 0.3733
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mother’s education these variables differ significantly across the regions. The value
of 0.45, 0.175, 0.100, and 0.102 are the estimated variance of intercept (region),
family size, age of mother, and mother’s education respectively.

The fixed part of Table 6 shows vaccination of children has a significant impact
on the number of non-zero under-five death per mother. The expected number of
non-zero under-five death for vaccinated children are decreased by a factor of 0.73
as compared with non-vaccinated children.

Unexpectedly, the findings of this study also showed that family size is a signif-
icant determinant of under-death. The risk of under-five death increases as family
size decreases. For a unit increased family size, then the expected number of non-
zero under-five death per mother is decreased by 0.04%. And also, mother’s current
age is a significant positive association with under-five mortality. Particularly, with
each yearly increase in the age of mother, the expected number of non-zero under-
five death is increased by 0.06%.

The result also revealed that the expected number of non-zero under-five death
whose mothers visited at least 4 times during pregnancy is 0.79 times lower com-
pared to child whose mothers who have not received any antenatal check during
pregnancy.

This study found that preceding birth interval has a significant negative associ-
ation with under-five mortality. The expected number of non-zero under-five death
with children born more than 36 months after the previous birth decreased by 31
percent relative to children born less than 2 years after the previous birth. In
addition to this as birth order increases the under-five mortality shown an increase.
The expected number of non-zero under-five deaths with children’s birth order 4
and above is increased by 59% as compared to the first order.

The finding of this study also revealed that mother’s and father’s levels of edu-
cation have a significant factor in the number of under-five death. The expected
number of non-zero under-five death for mothers with primary education is 0.724
times lower as compared to those with non-educated. Likewise, the expected num-
ber of non-zero under-five death for fathers with secondary and above education is
0.716 times lower as compared to those with non-educated (Table 6).

The random effect for the logit part also shows that estimates for intercepts and
slopes vary significantly, which suggests that there is considerable variation in the
effects of vaccination of child, family size, age of mother, place of delivery, and
child twins, these variables differ significantly across the regions. The value of
0.688, 0.161, 0.146, 0.042, 0.333, and 0.463 are the estimated variance of intercept
(region), vaccination of child, family size, age of mother, place of delivery, and
child twins respectively (Table 6).

The fixed part of zero-inflated HNB model indicted that the estimated odds that
the number of under-five death becomes zero with vaccinated children is 1.70 times

Estimation of Fixed effect for zero-inflated part

Estimate S.E z value P-value OR 95% CI for RR

Lower Upper

Age of mother σ̂2w3

�
) 0.042 0.015 2.8 0.0051 0.0083 0.2096

Place of delivery σ̂2w8

�
) 0.333 0.161 2.068 0.0385 0.1234 0.8987

Child Twin σ̂2w9

�
) 0.463 0.212 2.184 0.0284 0.0707 1.8771

Table 6.
The results of random coefficients HNB model.
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as compared to non-vaccinated children. An increase in family size by 1 result, the
estimated odds that the number of under-five death becomes zero is increased by
1.25. Similarly, the age of mother increase in by a year, the estimated odds that the
number of under-five death becomes zero is decreased by 17%.

The result also revealed that the estimated odds that the number of under-five
death becomes zero with mothers visit 4 and above is 2.28 times higher as compared
to mothers who have not received any antenatal visit during pregnancy. In addition
to, the estimated odds that the number of under-five death becomes zero for those
children born with preceding birth intervals of more than 36 months is 3.58 times
children born with preceding birth intervals of fewer than 24 months. The study
also found that the employment status of a father is found to have an association
with under-five mortality. The odds of the number of under-five death becomes
zero with children born from fathers who have to work is 0.72 times fathers without
work. Moreover, estimated odds that the number of under-five death among
mothers who are used contraceptives is 1.30 times more than as compared to
mothers who were not used contraceptive (Table 6).

3.3 Discussion of the results

In this study, we have examined the influence of particular social, economic, and
demographic characteristics of mothers on under-five mortality in Ethiopia. Results
showed that several factors are implicated in under-five mortality.

The level of parental education emerged as a strong predictor of under-five
mortality, that is, the mortality rate decreases with an increase in parental education
level. This result is in line with the previous study that, the higher the level of
maternal and father education, the lower child mortality [20–23]. The risk of under-
five death associated with multiple births is very high relative to single births and this
study is similar to the previous studies that birth type to be linked with under-five
child death as multiple births are associated with a higher risk of child mortality [9,
21, 23, 24]. The result also showed that under-five mortality is decreased as the length
of preceding birth interval increased. This finding is similar to Gebretsadik and
Gabreyohannes [21], Bereka and Habtewold [24], and Getachew and Bekele [25].

The finding of the study revealed that the death of under-five children from
mothers using contraceptive is significantly less than children from non-contracep-
tive methods using mothers. The result is in accordance with Getachew and Bekele
[25] and Bedada [26]. Those vaccinated children are lower risk of mortality than
that of non-vaccinated children. Similar result was observed in another study done
by Berhie and Yirtaw [9].

Mother’s age at first birth is negatively correlated with under-five mortality that
decreased the risk of under-five mortality as increase mother’s age at first birth. The
estimated result also shows that mothers age at first birth increases reduced the risk of
under-five mortality and mothers born their first child at a younger age face high
under-five mortality risk which is similar to the previous studies conducted by differ-
ent scholars [22–26]. In addition to this, the study reported that for every unit increase
in the ages of mother, the risk of under-five mortality increases, and this is similar to
the findings of Yaya et al. [22] and Alam et al. [23]. Further, the result of this study
indicated that the religion of respondents has significantly associated with under-five
death with those who practice Islamic and those who practice other religions having
higher chances of experiencing under-five death compared to those who practice
Orthodox Christianity religions. This is consistent with the study of Yaya et al. [22].

The study showed that children born from working fathers have a higher risk of
mortality than non-working fathers. This finding is consistent with Getachew and
Bekele [25] additionally, increase the number of antenatal visits during pregnancy is
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reduce the risk of under-five mortality and this finding is confirmed by the previous
researches [25]. Children born in the public and private sectors are at lower risk
than those born at home. This might be due to the proper health care and attention
they received during and after delivery. This has been confirmed by different
studies [24, 25, 27].

The study also revealed that household size is an important variable that affects
the number of under-five mortality. Amazingly, as household size increases the risk
of under-five mortality significantly decreased. This result is consistent with Berhie
and Yirtaw [9], Alam et al. [23], Bedada [26], and Ahmed et al. [28]. Birth order
increases the under-five mortality also increases and this result is consistent with the
literature reviewed and contribution from different studies on birth order [9, 24, 28].

4. Conclusions and recommendations

The purpose of this study was to identify, socioeconomic demographic, health,
and environmental related determinants and to assess regional variation of a num-
ber of under-five mortality per mother in Ethiopia. The descriptive results showed
that 53.7% of mothers have not experienced under-five death and only 0.5% of
them lost 7 of their under-five children.

In multilevel count regression analysis, individual mothers are considered as
nested within the various regions in Ethiopia. As a first step in the multilevel
approach, the likelihood ratio test is applied to see if there are differences in the
number of under-five death among the regions. The test suggested that, the number
of under-five death varies among regions and multilevel count model fit better than
the single level count model. Among the six multilevel count regression model,
multilevel HNB model is the best to account for the heterogeneity of the number of
under-five mortalities per mother among regions of Ethiopia.

From the three multilevel HNB regressions models, the random coefficients
model provided the best fit for a number of under-five death per mother. In fixed
part of random coefficients HNB model the variables like mother’s age, education
level of father, father’s occupation, family size, age of mother at first birth, religion,
vaccination of child, contraceptive use, birth order, preceding birth interval, child
twin, place of delivery and antenatal visit have statistically significant effect on
under-five mortality. The random part of multilevel HNB model also revealed that
under-five deaths per mother differ among regions of the country in terms of
mother’s education, family size, ages of mother, place of delivery, vaccination of
child, and type of birth. As a result, this study proposes that all regions need to have
separate estimates of HNB regressions for all 11 geographical regions.

Based on the findings of the study, we forward the following possible
recommendations:

1.Policies and programs aimed at addressing regional variations in under-five
mortality must be formulated and their implementation must be vigorously
pursued. To achieve this, while under-five mortality reduction measures
which have worked to some extent in the Affar, Amhara, Benshangul-Gumuz,
SNNP and DireDawa must be strengthened to achieve more results in the
region, these measures could be extrapolated and applied in the remaining
regions of the country. Such measures include having hospital delivery,
attending prenatal care, vaccination of child, etc.

2.Efforts are needed to extend educational programmers aimed at educating
mothers on the benefits of the antenatal check, age of first birth, spacing birth
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interval, vaccination of child, and place of delivery to reduce under-five
mortality.

3.The concerned body should work closely with both the private sector and civil
society to teach households to have sufficient knowledge and awareness on
under-five mortality and mechanisms of reduction and to make children very
well.

4.Further studies should be conducted by taking three or four-level count
regression into account to assess the variation of under-five mortality across
enumeration areas and regional levels.
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Chapter 2

Mortality Rate in  
Pakistan - among Low and 
Middle-Income Countries
Umar Bacha and Naveed Munir

Abstract

Age-specific and sex-specific cause of death determination is becoming very 
important task particularly for low- and middle-income countries (LMICs). 
Therefore, consistent openly accessible information with reproducibility may have 
significant role in regulating the major causes of mortality both in premature child 
and adults. The United Nations (UN) reported that 86% deaths (48 million deaths) 
out of 56 million globally deaths occurred in the LMICs in 2010. The major dilemma 
is that most of the deaths do not have a diagnosis of COD in such countries. 
Despite of the allocation of a large portion of resources to decrease the devastating 
impacts of chronic illnesses, their prevalence as well as the health and economic 
consequences remains staggeringly high. There are multiple levels of interventions 
that can help in bringing about significant and promising improvements in the 
healthcare system. Currently, Pakistan is facing double burden of malnutrition with 
record high prevalence rates of chronic diseases. Pakistan spends only a marginal 
of its GDP (1.2%) versus the recommended 5% by World Health Organization. On 
average, there are eight hospitals per district, with people load per hospital being 
165512.452 and poor data management in the country, and we lack a consistent 
local registry on all-cause of mortality. This article was planned to compile the data 
related to major causes and disease specific mortality rates for Pakistan and link 
these factors to the social-economic determinants of health.

Keywords: age-specific and sex-specific, cause of death, accessible information, 
Pakistan, malnutrition, chronic diseases

1. Introduction

The healthcare system practiced in Pakistan is a composite of two major 
fields of practice, i.e., modern medicine and Unani medicine. The former one is 
based on practicing the evidence-based modern medicine (allopathic medicine) 
delivered through public sector as well as private sector healthcare facilities. 
The latter field of practice for therapy is traditional treatment known as Unani 
medicine (Unani Tibb). This system has rooted in Perso-Arabic traditional 
medicine or more, precisely the Greek/Greece medicine (Greek Urdu translation 
is Younan or Unan or Unani). The government of Pakistan formally recognized 
(through an Act passed in 1965) the Yunani medicine, along with modern 
medicine in 1965. Overall, Pakistan has 36,000 practitioners related to this 
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branch of professionals. Another study shows around 52600 registered Unani 
medical practitioners in Pakistan [1]. According to WHO, about 70% or more of 
the population in developing countries uses traditional medicine and about 30% 
pharmaceutical preparations are derived from herbal medicines [2, 3].

The more vast healthcare system in Pakistan is the practice of modern medi-
cine and hospitals, including both public and private sectors. Data from 2020 
statistics show that there are almost 1282 public hospitals working throughout 
the country as general hospitals and specialized hospitals. Among the healthcare 
providers, the numbers of registered doctors, dentists, and nurses are 2,45,987; 
27,360; and 1,16,659, respectively. Till the end of 2021, total numbers of districts 
in Pakistan are 160, which mean that there are approximately eight hospitals 
per district (1282/160). The total of Pakistani population as of 2020 is approxi-
mately 21,18,55,939 reported by United Nations report data that make about 
2.83% of the total world population (Woldometers population report regarding 
Pakistan).

Table 1 represents people load per hospital calculated using the statistics 
tools on the basis of currently available data on the website of Pakistan Bureau 
of statistics, Government of Pakistan. Table 1 explores that province Punjab 
has the highest patient load per hospital versus as comparative to other prov-
inces of Pakistan. The average life expectancy of the Pakistani population is 
reportedly increased to 67.3 years (2019 estimate), while the population growth 
rate showed a decline from 2% to 1.9%. Regarding the health expenditure in 
Pakistan, it is shown that Pakistan spends only a marginal of its GDP (1.2%) 
that is below the recommendation of the World Health Organization (5%) 
(https://www.geo.tv/latest/354581-pakistans-health-care-system-in-2020-hos-
pitals-doctors-increase).

2. Mortality

Identifying the gaps and evaluating factors related to mortality should be priori-
tized as the first step for dissecting the threshold of diseases, allocating appropriate 
human and monetary resources, and designing health policies. The mortality rate 
estimates the number of deaths in a particular time and population [4]. These rates 

Provinces Total people Total 
districts

Approx. available 
hospitals

People load per hospital

Punjab 110,012,042 36 36 × 8 = 288 110012042/288 = 381,986.76

KPK 35,525,047 35 35 × 8 = 280 126,875.167

Sindh 47,886,051 30 30 × 8 = 240 199,525.212

Baluchistan 1,23,40000 26 26 × 8 = 208 59326.92

AJK 4045,000 10 10 × 8 = 80 50562.5

Gilgit 
Baltistan

883,799 14 14 × 8 = 112 7891.062

Islamabad 
Capital

1,164,000 1 1 × 8 = 8 145500

Total districts 211855939 160 160 × 8 = 1280 165512.452

KPK = Khyber Pakhtunkhwa; AJK = Azad Jammu & Kashmir.

Table 1. 
Province-wise computed people load per tertiary care hospital in Pakistan.
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are an indirect measure of nutritional status as well as healthcare facilities of a 
region. Death rates are expressed per 1000 individuals; for example, a mortality rate 
of 5.5 per 1000 persons means 5.5 deaths or 0.55% out of the studied population. 
Reports explored that in Pakistan, life expectancy in males aged 1–4 years is better 
(41% lower death rate), while the death rate of males aged 35–39 years is higher 
as compared with other low- and middle-income countries (LMICs). It was well 
reported that a wide range of factors might expedite the death rates, for example, 
natural disasters, health conditions, environmental pollution, conflicts, human-
made disasters in case of deadly infections, which rapidly propagate in response to 
higher population density [5, 6].

2.1 Classification of mortality

Mortality is classified into various categories, such as mortality due to various 
chronic diseases, age, and gender, to name a few (Table 2). Collectively, irrespective 
of the cause, mortality is expressed as crude death rate (CDR). Eq. (1) is a generic 
formula for the determination of the crude death rate CDR.

 ( )3

CDR Overall number of death in a time point /
Population under obsrvation 10

∗
=

×  (1)

The global burden of CDR was plus seven deaths out of 1000 people per year 
(C.I.A., 2020). According to the World Health Organization report [7], major ten (10) 

Types Characteristics

Under 5 
mortality

Under-5 mortality is also referred to as child mortality. UNICEF defines child mortality 
as child death that occurs between birth and age 5, while the rate is measured per 103 live 
births in a specific region.

Infant mortality Infant death rate refers to the death of those under the age of 1 year

Gender-specific 
mortality rate

The death rate in males or females. For example, the female mortality rate is expressed as 
the “total number of female death ratio total number of females in a particular year.” The 
same is the case with a male mortality rate

The mortality 
rate in a 
particular age 
group

Number of deaths in a particular age group ratio number of individuals living in that 
specific age group in a given time

Diseases 
specific death 
rate

Number of deaths allocated to a particular disease or cause ratio the total population in 
that area in a given time point

Maternal 
mortality rate

Loss of life of mothers due to the complications arising from pregnancy ratios total live 
births in a predefined time point.

Infant mortality 
rate

Loss of life among children ages less than 1-year ratio total live births in a predefined 
time point

Perinatal 
mortality rate

Also known as fetus or neonate deaths that occur intrauterine during pregnancy. 
Neonate deaths at 20 weeks or 28 weeks of gestation are also named stillbirths. 
Sometimes the stillbirths are measured in terms of fetus weight, i.e., 350 grams birth 
weight plus the sum of deaths among live babies who sustain life up to 7 completed days 
ratio total number of births in a year (C.D.C. definition)

*Mortality rate per 1,000 persons.

Table 2. 
Classification of the frequently used measures of mortality.



Mortality Rates in Middle and Low-Income Countries

24

global causes of death in the year 2019 were ischemic heart disease, stroke, pulmonary 
disease, respiratory infections, neonatal conditions, trachea, bronchus, lung cancers, 
neurological issues, diarrhea, hyperglycemia, and kidney diseases. Furthermore, World 
Health Organization (2016) showed around 56.9 million deaths globally due to various 
causes. Loss of life due to chronic disorders such as ischemic heart disease and stroke 
was the leading cause of 15.2 million deaths (2016) worldwide.

3. The burden associated with chronic diseases

The burden associated with chronic diseases, particularly heart-related issues, 
on mortality and morbidity is overwhelming. Its gravity is, however, more momen-
tous in lower and middle-income countries probably because of relatively unstable 
economy and inadequate allocation of national budget for healthcare sectors. It 
has been reported that approximately 50% of Pakistani people face at least one 
of the chronic disorder [8]. The prevalence of cardiovascular diseases (CVD) in 
Asian countries is reportedly high in Pakistan, India, Bangladesh, Sri Lanka, and 
Nepal versus Chinese and Canadian subjects [9]. As of 2020, the overall death 
rate in Pakistan was 6.8/1,000 people, and Afghanistan was 13.89 deaths/100,000 
population [10], Bangladesh 5.526/1000 person (2019). As mentioned, a wide array 
of factors could expedite this death rate associated with the chronic illnesses. For 
example, disproportionately high intake of salt and lipid consumption showed a 
positive association with mortality. It is, therefore, crucial to make education pro-
grams as part of the curriculum aiming to mitigate consumption of salt and trans-
fatty acids intake as they are highly associated with the high prevalence of CVDs 
and hypertension in Pakistan. WHO and Food and Agriculture Organization of the 
United Nations strongly recommend trans-fat content to be less than 4% in dietary 
fat. The consumption of vanaspati ghee (which contains 14.2–34.3% of trans fat) 
might be a leading factor the development of cardiovascular diseases in Pakistan 
and other Asian countries along with many other risk factors. A significantly appre-
ciable work on trans-fat reduction in food items has been done by Denmark, where 
the mortality due to CVD is declined by 50% over two decades [11]. Such policies 
need to be kept as a gold standard and amended in local contexts too.

Tobacco consumption in Pakistan is very common. It was also reported that 
tobacco usage is significantly associated with various types of cancers, particularly 
with lung cancer. It increases the risk of mortality by almost 12 times, smokers are 
2–4 times more prone to develop coronary heart disorder and two times at more 
risk to develop stroke [12–14]. Ahmed & Colleagues [15] during a survey conducted 
in Pakistan reported that tobacco usage is 36% and 9% among males and females, 
respectively. Moreover, it was also found that out of 36% almost 15% were young 
adult university students [16, 17]. Therefore, efforts are needed to reduce smoking 
tendency for reducing the overall burden of chronic diseases and mortality rates.

At the same time, appropriate measures should be taken to motivate the public 
for physical activity [18], which is reportedly linked with a decrease in health 
related issues and mortality rates in 17 countries (Asia and Western nations) [19]. 
Zhou and others [20] reported that regular workout is associated with reduced 
risk of mortality from all causes (46%), circulatory diseases (56%), and respira-
tory disorders (49%). It is noted that high workout is a relatively simple and highly 
recommended intervention strategy for the attenuation of mortality and CVDs 
across all age groups [18, 21].

Population growth rate determines the availability of health facilities to general 
public. If the medical facilities are not increased at rates to match the growing 
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population, morbidity and mortality rates will ultimately rise. A recent meta-analy-
sis recommended availability and access to hospitals and surgical care in developing 
countries [22]. It has been suggested in literature that changing the fertility and 
education rate and increasing human resources in medical care [23] should be one 
of the focus areas to address health-related issues.

The age-standardized cancer mortality rate in Pakistan is 48600 in male and 
52500 in female reported by WHO cancer country profiles (2014), the death rate 
due to cancer in India was 0.44 million [24], Afghanistan (2015 data) 15,211, and 
the United States (2015 data) 667,333 cancer-related death [10].

Pakistan’s relatively high death rate (Global burden of diseases, 2010) is attrib-
uted to infections that affect the lower respiratory system, neonatal encephalopa-
thy, and diarrheal diseases affecting all age groups and gender. However, after 
1990, diarrheal diseases showed a declining trend in Pakistan; a 35% reduction was 
reported in 2010.

Air pollution in general and polluted in-house air from solid fuels affect the vul-
nerable segment of the Pakistani population. The rural–urban health disparities are 
also common in Pakistan. The majority of the population (60%) lives in a rural area 
where solid wood is burnt to generate energy. Further, poverty, accident, dietary 
insufficiency, sedentary lifestyle, higher carbohydrate have driven energy intake at 
the expense of the protein, negligible health insurance, and constrained access to 
hospitals are the major factors that accelerate the death rate. The actual mortality 
rate in Pakistan could be high as death records in the big city are maintained, but it 
is not usually reported in rural areas. It is, therefore, needed to consider more effec-
tive ways of registering death numbers.

Further, rural area where the majority of the population resides in Pakistan also 
faces a shortage of medical physicians. This scenario set the stage for an undiag-
nosed or unidentified cause of mortality. In conclusion, the death record, cause, 
and an appropriate number of medical physicians should be a national health policy 
priority.

4. Regional distribution of mortality rates

Figure 1 shows major causes of death in LMICs. Some of the middle-income 
countries work on continuously improving their healthcare services and provi-
sion. For example, Malta et al. [25] reported a significant decline in mortality 
(35.3%) in Brazil, demonstrating the remarkable achievement in health sector 
reforms in this country, particularly when deaths related to neoplasms and dia-
betes have been reduced. On the contrary, some economically emerging nations 
displayed record-high mortality rates; for instance, 6 years of data from Nigeria 
show 2,198 deaths in 49,287 participants who were admitted to the hospital [26] 
(Figure 2).

Abegunde et al. [27] published the burden of costs associated with chronic 
diseases in LMICs. The diseases burden due to chronic disorders in 23 LMICs 
was accountable for half (50%) of the total disease burden for the year 2005. 
Moreover, the death rates for men (54% higher) and women (86% higher) in 
15 out of the 23 LMICs were higher versus the burden of the disease in men 
and women in high-income countries. Moreover, chronic diseases hardly 
hit women than men in the LMICs. Kassebaum et al. [28] documented that 
mother death ratios are 100 times more in LMICs than in developed nations, 
while the neonatal and fetal death rates are 10 times more than in high-income 
nations [29].
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Figure 1. 
Major 10 chronic disorders associated with causes of death in LMICs reported by WHO [7].

Figure 2. 
Crude death rate (per 1,000 people) in lower-income countries in selected lower-income countries during the 
year 2019 [data generated from https://data.worldbank.org/] on 28-Nov 2021].
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5. Adult mortality trend in LMICs and their comparison in Pakistan

Crude death rate/1,000 people for various middle-income countries is pre-
sented in Figure 3. Serbia and Bulgaria have the highest mortality rate for all age 
groups and genders, followed by Russian Federation and Romania. World Health 
Organization demographic data show a death rate of 15.4/1,000 people. Compared 
with neighboring nations in the European States, the death rate in Bulgaria is 
attributed to chronic noninfectious diseases such as cardiovascular disorders and 
cancer diseases. Other leading factors might be contagious diseases, malnutrition, 
inadequate healthcare, violence, poverty, and accidents. Other countries with 
undesirable ranking concerning their high death rate in the European sides were 
Montenegro, Kosovo, and Albania. Three countries in the Asian continent, such 
as Pakistan, India, and Bangladesh, occupy a similar position on the ranking.  

Figure 3. 
Crude death rate (per 1,000 people) in LMICs and their comparison in Pakistan.
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In contrast, small countries such as Malaysia, Nepal, and the Philippines where 
death rates were comparatively low show significant positive progress in their 
healthcare system.

6.  Maternal mortality rate (MMR) in LMICs and their comparison  
in Pakistan

Bangladesh shows maternal mortality as 176/100,000 live births during 2015 
[30]. Compared with other countries (India, Congo, Guatemala, Kenya, and 
Zambia have 456,276 births), Pakistan reported 91,076 births with MMR 319 per 
100,000 live births versus the average 124/100,000 live births in the other five 
countries. Regarding per 1,000 live births death rate, Pakistan’s performance on 
the ranking is not satisfactory, 49.4 compared with the average 20.4 in the other 
five countries. [31]. Likewise, Afghanistan has reportedly recorded high MMR at 
400/100,000 live births versus other countries on this side of the world [32]. Iran’s 
neighboring country has reduced MMR from 48/100,000 to 16/100,000 over 
17 years, meaning an annual decrease of 6.3% in MMR [33]. Associated factors for 
high mortality may include the following: Challenges include prolonged conflicts, 
political instability, high blood pressure due to persistent stress, infection, bleed-
ing, obstructed labor, unsafe abortion, dietary deficiency, low education, and poor 
maternal and birth in health facilities with a skilled birth attendant and newborn, 
postpartum care.

7. Under-5 mortality rate in LMICs and their comparison in Pakistan

The Sustainable Development Goals (SDGs) of the United Nations aim to 
attenuate neonatal mortality to 12 deaths/1,000 live births and under-5 mortality 
rates to 25 deaths/1,000 live births by 2030 [34]. African countries show a nega-
tive ranking regarding under-5 mortality 77.5 per 1000 live births and neonatal 
mortality 27.7 deaths/1000 live births compared with their Asian counterparts. 
South Asian nations present under-5 mortality as 42.1 per 1000 live births and 
neonatal mortality as 25.8 deaths per 1000 live births [35]. The under-5 death rate 
for Bangladesh was 133 in 1990, which reduced significantly to 30.2 deaths/1000 
live births [36, 37], while that of Pakistan was 69.3/ 1000 live births and India 
36.6 per 1000 live births [38, 39]. Baqui et al. [40] documented a comprehen-
sive 7 years’ (2007–2013) work on neonatal mortality that involved 149570 live 
births. The data collection was carried out from six countries, such as rural areas 
of Bangladesh, Ghana, India, Pakistan, the United Republic of Tanzania, and 
Zambia. The overall neonatal mortality in the studied countries was 30.5 /1000 
live births. Overall, neonatal mortality in Pakistan from the selected population 
was 47.4 versus Zambia 13.6. Regarding the total mortality rate within 24 hours for 
the selected nation, it was 14.1 /1000 live births. The country-wise trend showed 
5.1 in Zambia versus 20.1 in India. Likewise, the first 24 hours were crucial as 
46.3% of all neonatal deaths followed within this time (36.2% in Pakistan com-
pared with 65.5% in Tanzania). In parallel, in the first 6 hours mortality was less, 
i.e., 8.3 deaths/1000 live births for the selected countries (31.9%). Another study 
reported the stillbirth rate in Pakistan as 53.5/1000 births compared with the 
average 23.2 in India, Pakistan, the Democratic Republic of Congo, Guatemala, 
Kenya, Zambia [31].

Based on the data presented, it is desirable to lower neonatal mortality within 
the first 24 hours by adopting high standard medical care for mothers and babies 
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before pregnancy, during, and after birth. A study from Brazil conducted (Foz do 
Iguassu city, from 2012 to 2016) demonstrates the high rate of neonatal mortal-
ity under the age of 5 (61%) versus average neonatal mortality in Brazil. Some of 
the countries showed exceptional performance in reducing neonatal mortality. 
For example, Bangladesh has shown remarkable improvement in attenuating the 
national neonatal mortality rate (1993) as 52 per 1000 live births versus 28 per 1000 
live births in 2014, reflecting a 46% reduction [30]. The associated factors were a 
congenital fetal anomaly and low birth weight [41]. Overall, it is documented that 
27.8 million neonates could lose their lives across the nation (2018–2030) due to 
poor neonatal and maternal care [42]. Moreover, this study associated neonatal 
mortality with respiratory and cardiovascular disorders (43%) and low birth weight 
and preterm (33%); other key factors that could accelerate neonatal deaths were 
placenta, cord, and pregnancy complications. Likewise, poor-quality medical and 
surgical conditions were lead factors. Low birth weight and preterm (42%) were the 
factors leading to neonatal death after discharge [42]. Kruk et al. [43] recommend 
universal health coverage, bringing innovation to quality healthcare that could 
prevent 8·6 million deaths per year. Nutrition policies such as taking care of mater-
nal nutrition, antenatal care, and promotion of breastfeeding can prevent many of 
the cases of neonatal mortality.

8. Conclusion

Age-specific and sex-specific cause of death (COD) determination is becom-
ing very important task particularly for low- and middle-income countries 
(LMICs). It was reported that such countries lack the proper system to record 
COD in such countries. Therefore, a valid policy must be adopted for assessment 
and reporting of up-to-date health-related data so that mitigation policies may 
be implemented. Currently, Pakistan is facing double burden of malnutrition in 
addition to the high prevalence rates of chronic diseases. There is a lack of data 
management in the country, and we lack a consistent local registry on all-cause 
of mortality. However, on reviewing the mortality rate in LMICs, it could be 
suggested that 1) cheap, easily accessible healthcare system should be available 
to all levels of the population; 2) integrating human resources for the health 
promotion should work together for the common goal, i.e., uplift public health; 
3) most of the hospitals in rural area face huge shortage of financial resources. 
Timely allocation and management of resources could bring positive changes in 
healthcare. 4) Openly accessible data for local population should be available and 
5) healthcare facilities should be centralized using modern means to update the 
COD nationwide.
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Abstract

The under-five mortality rate (U5MR) represents children who die before 
reaching the age of 5 per 1000 live births. It is directly related to the development 
and economic income levels of countries. For this reason, high rates are observed 
in low- and middle-income countries (LMICs). The neonatal period deserves more 
attention as the decline in mortality rates has recently stalled. The most common 
causes of death under 5 years old are acute respiratory infections, diarrhea, malaria, 
and birth complications. Although neonatal disorders and birth complications have 
recently come to the fore, among these reasons, deaths due to infections are still 
high in LMICs. The crucial topics in prevention are perinatal care and vaccination. 
Apart from these, access to medicine, food, and clean water is essential in prevent-
ing deaths under 5. For preventive services to achieve their goal, these services must 
reach everyone. Ending preventable child deaths is only possible by improving 
access to well-equipped healthcare professionals during pregnancy and childbirth, 
life-saving interventions such as vaccinations, breastfeeding and the provision of 
low-cost medicines, and access to water and sanitation, which are now lacking in 
low-income countries.

Keywords: under-five mortality, neonatal mortality, low and middle-income 
countries, infections, perinatal mortality

1. Introduction

The under-five mortality rate (U5MR) represents children who die before 
reaching the age of 5 per 1000 live births [1]. The definition of live birth is a sign of 
life such as breathing, heartbeat, or voluntary muscular movements of the newborn 
after separation from the mother, regardless of the gestational age [2]. The majority 
of these deaths occur by preventable or treatable diseases, especially in low- and 
middle-income countries (LMICs). The most common causes of death under 5 years 
old are acute respiratory infections, diarrhea, malaria, and birth complications [3]. 
Underlying problems are also critical in U5MR. Malnutrition is the leading cause of 
about 45% of all childhood deaths [4].

The World Bank divides the world’s economies into four groups according to 
their income status: low-income, lower-middle-income, upper-middle-income, 
and high-income countries. The classification is made annually based on the 
gross national income (GNI) per capita in US dollars (USD) of the preceding year. 
According to the current data for 2021, countries with a GNI per capita of less than 
1046 USD are classified as low-income countries, and those with less than 12,695 
USD are classified as middle-income countries [5].
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Child mortality under the age of 5 consists of several subgroups. These are 
neonatal mortality (birth—the first month of life), infant mortality (birth—the 
first year of life), and child mortality (1–5 years). Looking at the U5MR in each 
subgroup, it is observed that the neonatal group has the highest risk. Among this 
population, the youngest has the highest mortality rate. A review showed that 
approximately one-third of all neonatal deaths occur within the first day after birth, 
and nearly three-fourths occur within the first week of life [6].

Data from the last three decades show that the fastest decline in U5MR occurred 
between 2000 and 2009. Globally, the annual rate of reduction (ARR) was 1.9 
percent in 1990–1999, 4.0 percent in 2000–2009, and 3.4 percent in 2010–2019. 
While 1 out of every 11 children could not see their 5th birthday in the 1990s, this 
number dropped to 1 in 27 in 2019. In 34 LMICs, U5MR was reduced by more than 
two-thirds between 1990 and 2019 [7].

Although there was a similar decrease in neonatal mortality rates (NMR), it was 
slower than the decline in child mortality rates between 1 and 59 months. Between 
1990 and 2019, the average ARR for child mortality in the first 1–59 months was 3.6 
percent, compared to only 2.5 percent in the neonatal period. As a result of these 
rates, deaths in children under 5 years of age began to concentrate in the neonatal 
period. While the ratio of newborn deaths to all childhood deaths under 5 was 40 
percent in 1990, this rate increased to 47 percent in 2019 (Figure 1) [7].

The U5MR is a good indicator of the healthcare system and general social-
economic development. The reasons are as follows:

• First, these data precede results, not inputs. For example, the number of doctors 
and nurses per child is an input, it is related to child health, but positive/nega-
tive inputs do not necessarily mean that outcomes will be positive/negative. The 
U5MR clearly shows the extent to which these inputs achieve their goal.

Figure 1. 
Distribution of global under-five deaths by age, 1990–2019 [7].
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• The U5MR is closely related to some negative socio-economic factors (mal-
nutrition, low immunization rates, poor maternal health, and education). 
Therefore, it is a strong indicator of inequality and systemic health problems.

• At the same time, as many of these deaths are preventable, the rate reflects 
better than any other measure the lack of access to critical and essential quality 
health care, including family planning, antenatal and postnatal services, and 
disease prevention and case management.

For these and similar reasons, many global initiatives, mainly the United Nations 
Global Strategy for Women’s Children’s and Adolescents’ Health (2016–2030) [8] 
and the Sustainable Development Goals (SDG) [9], have set child survival goals to 
improve the U5MR.

In this chapter, we aim to examine the causes of death under the age of 5 and the 
methods of prevention.

2. Causes

In LMICs, maternal and neonatal diseases, respiratory infections and tubercu-
losis, enteric and other infections, and malaria are the leading causes of under-five 
mortality. While in high-income countries, complex neonatal conditions such as 
prematurity top the list of causes of under-five mortality, in LMICs, infectious 
diseases still rank high among causes of death.

2.1 Maternal and neonatal disease

Since the decline in NMR has not been achieved to a similar extent as in U5MR, the 
rate of deaths due to maternal and neonatal diseases among under-five mortality has 
increased recently, especially in high-income countries. In one study, the two most 
common causes of death in the neonatal period in LMICs were perinatal asphyxia and 
severe infections such as sepsis, meningitis, and pneumonia [10]. Approximately 23% 
of the 2.5 million annual infant deaths in the neonatal period are related to infections 
[7]. Deaths are due to complications associated with prematurity account for about 
one-fifth of neonatal deaths in these countries. These three causes account for 90% of 
total neonatal deaths in LMICs [11].

2.2 Respiratory infections and tuberculosis

Despite improvements in living conditions and increases in vaccination rates, 
respiratory infections are the leading cause of under-five death after neonatal 
diseases in LMICs. It is estimated that approximately 100 million pneumonia 
episodes occur annually under 5 [12]. With the increase in Pneumococcal conjugate 
and Haemophilus influenza type b vaccination, changes in the etiology of pneumo-
nia have occurred recently. Among bacterial pathogens, non-type b Haemophilus 
influenza and Staphylococcus aureus are more common, whereas RSV stands out 
among viral pathogens. Although less common, CMV pneumonia can be fatal in 
HIV-infected and immunosuppressed patients [12].

Within this group of diseases, tuberculosis occupies a special place in LMICs. 
About a quarter of the world’s population is infected with Mycobacterium tuber-
culosis, which is not always easy to treat with its extrapulmonary involvement 
and resistant strains [13]. About half of all people with tuberculosis live in eight 
countries: Bangladesh, China, India, Indonesia, Nigeria, Pakistan, Philippines, and 
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South Africa [14]. In 2019, there were a total of 50,000 deaths due to tuberculosis in 
children under 5 years of age [15].

2.3 Enteric infections

Enteral infections are the leading cause of death in children under 5 years among 
all infections, causing 1.5–2 million deaths per year [16, 17]. In LMICs, there are six 
episodes of diarrhea per year in infants and three episodes per year in children [18]. 
Rotavirus, Cryptosporidium, Shigella, and enterotoxigenic Escherichia coli (ETEC) 
are the most common pathogens observed in the moderate and severe diarrheal 
disease under 5 years of age in LMICs [19]. In the past, severe dehydration and 
fluid loss were the main causes of death from diarrhea. Other causes, such as septic 
bacterial infections, are now increasingly responsible for all diarrheal deaths [20].

2.4 Malaria

Infection with Plasmodium falciparum potentially is fatal and most commonly 
manifests as a nonspecific febrile illness often without localizing signs. About 
635,000 deaths from malaria occurred in LMICs in 2019, of which more than 50% 
were children under 5 years of age [14]. Moreover, malaria in pregnancy leads to 
fetal growth retardation, low birth weight, and later malaria infection in the infant, 
which increases neonatal mortality [21, 22]. In sub-Saharan Africa, a region at high 
risk of malaria, peripheral malaria is detected in the blood of about half of pregnant 
women during antenatal care [23].

In addition to these main causes, some factors increase the frequency and 
treatability or mortality of these diseases. The Covid-19 pandemic, which has been 
ongoing for about two years, has placed a heavy burden on the health care system. A 
survey by UNICEF conducted in 77 countries shows that almost 68 percent of coun-
tries reported slight reductions in health checks and immunizations for children. 
In addition, 63 percent of countries reported interruptions in antenatal checkups 
and 59 percent in postnatal care [24]. In regions with a high burden of HIV, malaria, 
and tuberculosis, the Covid-19 pandemic may increase HIV-related deaths by 10%, 
tuberculosis-related deaths by 20%, and malaria-related deaths by up to 36% over 
5 years [7].

Some other exacerbating underlying factors include food insecurity, inadequate 
feeding practices, household air pollution, lack of hygiene, and access to safe water 
or adequate sanitation.

3. Trends in under-five mortality

While the U5MR was about 85 per 1000 live births worldwide in 1990, it 
dropped to 38 per 1000 live births by 2019, a decline of over 50%. According to 2019 
data, the global NMR was 17 per 1000 live births. While this rate was 11 per 1000 
for children aged 1 month to 1 year, it was 10 per 1000 for children aged 1–5 years. 
The gap between the highest and lowest regional U5MR narrowed from 171 deaths 
per 1000 live births in 1990 to 73 in 2019. In 1990, the number of countries with a 
mortality rate above 100 per 1000 live births was over 50, while this number has 
dropped to 5 in 2019. Variation in NMR and U5MR in LMICs by year is shown in 
Figures 2–5.

Despite these developments, U5MR in low-income countries remains high. These 
countries are all located in sub-Saharan Africa. In sub-Saharan Africa, the region 
with the highest U5MR, one in 13 children does not reach the age of five. This rate is 
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15–20 times higher than in developed countries. Of the 37 countries in this region, 31 
have a high mortality rate (U5MR above 50 per 1000 live births). Although sub-
Saharan Africa and Central and South Asia account for about 50% of children under 
5, 80% of all under 5 deaths in 2019. On a country basis, nearly half of under-five 
deaths in 2019 occurred in five countries: Nigeria, India, Pakistan, the Democratic 
Republic of the Congo and, Ethiopia. Nigeria and India alone account for nearly a 
third. The alteration of mortality rates by regions over time is shown in Figure 6.

When evaluating neonatal mortality, sub-Saharan Africa has the highest rate in 
2019 (27 per 1000), followed by Central and South Asia (24 per 1000). Nearly 80% 
of neonatal deaths in 2019 occurred in these two regions. From 1990 to 2019, sub-
Saharan Africa was the only SDG region without a decline in neonatal mortality due 
to the relatively low decrease in NMR and increase in the birth rate. In this period, 
newborn deaths did not decline in 21 of 48 countries in sub-Saharan Africa, and the 
total number of newborn deaths remained stable at about 1 million per year.

Figure 2. 
Number of under-5 deaths between 1990 and 2019. Data were obtained from the healthdata.org website.

Figure 3. 
U5MR between 1990 and 2019. Data were obtained from the healthdata.org website.
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Figure 6. 
U5MR (deaths per 1000 live births) by regions, 1990, 2000, and 2019 [7].

Figure 4. 
Number of neonatal deaths between 1990 and 2019. Data were obtained from the healthdata.org website.

Figure 5. 
NMR between 1990 and 2019. Data were obtained from the healthdata.org website.
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The difference between the sexes has tended to narrow over time in under-five 
mortality. In general, the risk of death is higher for boys under the age of 5 than 
for girls. However, due to regional risks, the mortality rate of girls is much higher 
than expected in some countries. These countries are located in the South and West 
Asia. After 1990, there were similar developments in this area, and the number of 
countries with higher than expected girl mortality dropped from 25 to 7.

The SDG aims to finish under-five mortality from preventable causes by reduc-
ing the NMR to 12 and below per 1000 live births and the U5MR to 25 and below 
per 1000 live births by 2030. If the current trend in under-five mortality continues, 
27 percent of the 195 countries evaluated in the latest UNICEF report will not meet 
the SDG target. Achieving the 2030 target requires high-level efforts and a focus on 
child mortality in the remaining 53 countries. All these countries are in the status 
of LMICs. In light of current data, it is estimated that 48 million children under the 
age of 5 will die between 2020 and 2030. Nearly 80% of these deaths are expected 
to occur in sub-Saharan Africa and Central and South Asia, where almost all of the 
countries they host are LMICs. Moreover, if current trends continue, it does not 
seem possible for nearly 90% of sub-Saharan African countries to reach the neona-
tal mortality target of the SDG [7].

4. Prevention

Access to life-saving interventions is at the forefront of consistently reducing 
mortality in LMICs. Examining the main causes of under-five deaths in these 
countries, it is observed that care during and after birth, vaccinations, and preven-
tive and therapeutic services in early childhood play a crucial role [25]. An analysis 
conducted in 118 LMICs found that disrupting access to basic life-saving interven-
tions could cause millions of under-five deaths in as little as six months [26]. We can 
consider protective interventions under several headings:

4.1 Perinatal care

Due to the increase in the birth rate and the dependence of mother-infant life 
on basic life-saving interventions, prenatal, natal and postnatal care is a priority 
issue in LMICs. At this point, comprehensive prenatal care, skilled and rapid care 
during childbirth, regular postnatal care for mother and child, and high-quality 
and adequate care for premature and sick newborns should be the goal. For reasons 
other than congenital anomalies causing one in 10 neonatal deaths [27], the follow-
ing precautions should be taken:

Home visits during pregnancy can play an active role in reducing NMR. A large-
scale study in India has shown that antenatal care provided by Accredited Social Health 
Activists significantly reduces infant mortality rates under 1-year-old [28]. All pregnant 
women should be visited by experienced teams at least four times during pregnancy, 
including one visit in the first trimester. At these visits, preeclampsia and eclampsia 
can be diagnosed and treatment initiated in appropriate cases. In addition, these visits 
provide an opportunity to start folic acid and iron supplements that improve fetal 
health and to test for HIV, which is at risk of transmission from mother to fetus. Home 
visits can also help ensure that adequate precautions are taken in areas where malaria is 
common. Tetanus vaccinations recommended during pregnancy can be given during 
these visits. Finally, these visits can encourage pregnant women to deliver in the hospital 
and provide information about birth complications and nutrition.

Facility-based delivery should be provided to all pregnant women and, expect-
ant mothers should be encouraged in this regard. Basic hygiene rules such as hand 
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washing, sterile cord-cutting, and cord care should be followed in these facilities. 
To achieve this, using clean delivery kits (CDK) should be expanded for both home 
and facility deliveries. The use of CDK containing soap, gloves, cord ties, and 
other sterile equipment has been shown to reduce neonatal mortality and neonatal 
tetanus in studies in LMIC countries [29–31]. Drugs (oxytocin, etc.) and materials 
(partograph, etc.) used in the active management of labor should also be avail-
able. In communities where access to facilities is not possible, the number of staff 
with basic emergency obstetric and newborn care (BEmONC) training should be 
increased. However, a fast and safe referral and transport system should be ready 
in case of complications where the capabilities and knowledge of these staff may be 
inadequate. The purpose of this transportation is to transport the patient to facili-
ties where comprehensive emergency obstetric and newborn care (CEmONC) can 
be provided.

In the postnatal period, attention should be paid to hypothermia and allow the 
mother to feed her baby within the first hour of life. It should be ensured that the 
mother and newborn stay in the facility for the first 24 hours, and an early postnatal 
visit should be scheduled to recognize the danger signs. In cases of suspected or 
proven infection, neonates should be treated with antibiotics, and newborns at risk 
should be followed up in neonatal intensive care units with adequate personnel and 
equipment.

4.2 Vaccination and medication

Vaccination is an essential component of primary health care and an indisput-
able human right. Also, it is the single most effective prevention method for reduc-
ing mortality in children under 5. The following vaccines are at the forefront of 
preventing early childhood deaths: measles, polio, diphtheria, tetanus and pertus-
sis, Haemophilus influenza type B, pneumococcal, and rotavirus vaccines. Reaching 
large populations with effective community health programs is crucial for vac-
cination success. Despite significant advances in immunization, too many children 
worldwide—including around 20 million infants each year—do not have adequate 
access to vaccines [32].

Since it is more difficult to diagnose tuberculosis (TB) in childhood, prevention 
may be more feasible than cure. At this point, neonatal use of the BCG vaccine, 
which is still the only vaccine against tuberculosis, could be the solution. Neonatal 
administration of BCG has been associated with a lower prevalence of TB  
disease [33].

Access to antibiotics and antimalarial to treat diarrhea, malaria, and lower 
respiratory tract infections also contribute to reducing child mortality. In diarrhea, 
oral rehydration solution and zinc supplementation help reduce mortality.

4.3 Community-based prevention

Community health workers play a vital role in providing health care to under-
privileged communities. Public health workers organize public education programs, 
especially in the field of preventive health services. The performance of these 
workers is critical to increasing vaccination and breastfeeding rates, disseminating 
malaria prophylaxis devices such as insecticide-treated bed nets, and improving 
hygiene behaviors.

Studies in rural areas of three LMICs found that proximity to health facilities 
was a significant risk factor for infant, child, and general under-five mortality 
[34–36]. Similarly, a meta-analysis found that a distance of over 5 km from the 
health facility can increase mortality by up to 60% in newborns and children under 
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five years of age [37]. In these and similar situations, governments should eliminate 
inequality of opportunity among communities and ensure access to health services 
for all. For example, maternity waiting homes, initiated under the leadership of the 
World Health Organization (WHO), can be expanded for pregnant women with 
limited access to facilities.

The integrated management of childhood diseases, in collaboration with 
national and international organizations, will help to address regional and cross-
national disparities and share experience and knowledge. Finally, it is essential to 
build a people-centered and high-quality health system to implement all these pre-
ventive measures. At the same time, families’ desire for medical care and behavior 
to seek medical help when their children are ill should be encouraged.

4.4 Nutrition education and management of malnutrition

Encouraging breastfeeding is a practical and cost-effective method of prevent-
ing early childhood deaths. However, about two out of three infants do not have 
access to exclusive breastfeeding for 6 months. Breast milk provides all the energy 
and nutrients a baby needs in the first months of life, and continues to meet at least 
one-third of the baby’s nutritional needs during the second half of the first year 
[38]. Breastfeeding not only improves the child’s nutrition but also protects the 
child from the dirty water used in food preparation and cleaning kitchen utensils. 
Vitamin A supplementation should be encouraged as it has been proven to reduce 
the risk of illness and death from measles and diarrhea. Access to clean water and 
ensuring hygiene will be particularly effective in reducing the incidence of diarrheal 
diseases. Screening for acute malnutrition allows early detection of cases with a risk 
for mortality.

5. Conclusion

The U5MR has been significantly reduced over the last 30 years through concerted 
action and resource allocation. The next goal of countries achieving the SDG targets 
should be to ensure the protection of children by eliminating inequalities that arise 
for reasons such as household income, race and ethnicity, and subnational division. 
While there are some developments in child health globally, 75% of countries failing 
to meet the SDG targets are found in sub-Saharan Africa clearly showing the inequal-
ity that children face in terms of their chances of survival due to birthplace. These 
inequalities are exacerbated in times of crisis, such as the Covid-19 pandemic, and 
have an even more negative impact on vulnerable children [39]. Attention should be 
given to sub-Saharan Africa, where mortality rates are highest in all age groups and 
the population continues to grow, considering that 11 million children could be saved 
by 2030 if all countries achieve the SDG targets.

On the other hand, newborns, whose mortality rate is declining more slowly 
than other age groups and therefore continues to increase their share in the under-
five mortality rate, also deserve special attention. Moreover, it is more difficult to 
reduce the number of deaths during this period due to the establishment of more 
advanced health care facilities and the need for quality health care services over a 
longer time, beginning with the antenatal period. In addition to these, it is neces-
sary to provide adequate health services during childbirth and in the early postnatal 
period. These services, along with NMR, will also reduce maternal mortality rates, 
the risk of stillbirths, and disability.

When we look at under-five deaths as a whole, it is essential that evidence-based 
life-saving interventions are accessible and accepted in the community. In addition, 
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the impact of contextual factors such as female empowerment, nutrition, and 
health system resources should not be ignored in achieving success.

Another issue that should not be ignored in child mortality is the reliability of 
the data. In resource-poor areas, deaths may not be reported, or the cause of death 
may not be identified. This information may not be made available to national 
authorities and international health organizations promptly. Therefore, there is 
a need for a high-level integrated database at local, national, regional, and global 
levels, especially for under-five mortality data.

In summary, ending preventable child deaths is only possible by improving 
access to well-equipped health care professionals during pregnancy and childbirth, 
life-saving interventions such as vaccinations, breastfeeding, and the provision of 
low-cost medicines, and access to water and sanitation, which are now lacking in 
low-income countries.

© 2021 The Author(s). Licensee IntechOpen. 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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Abstract

Stress is a feeling of emotional or physical tension. It can be triggered by any 
event or thought that causes you to feel dissatisfied, angry, or anxious. The body’s 
response to a challenge or demand is known as stress. The importance of develop-
ing cost-effective stress reduction interventions is high due to the difficulty of 
reducing or preventing stress without professional help and the large demand for 
non-pharmacological stress reduction interventions. Music therapy is the clinical 
application of musical therapies to improve a client’s quality of life based on sci-
entific evidence. Music therapists use both active and receptive music experiences 
to help clients improve their health in cognitive, motor, emotional, communica-
tive, social, sensory, and educational domains by using music and its many facets, 
which include physical, emotional, mental, social, aesthetic, and spiritual domains. 
Nowadays, stress is increasingly widespread among all individuals all over the 
world, and people are more aware of it than ever before. This chapter may assist 
the general public in gaining a broad understanding of the role of music therapy in 
stress management, as well as assisting individuals in self-recovery.

Keywords: music, stress, therapy, brain, neurotransmitters

1. Introduction

“Stress” is a term used to describe the impacts of anything that disrupts physi-
ological equilibrium. The “stressor” is the actual threat to an organism, and the 
“stress response” is the organism’s response to the stressor. Selye recognised that 
strong, sustained stress reactions could lead to tissue damage and disease, despite 
the fact that stress responses evolved as adaptive mechanisms [1]. The two types 
of stress are acute and chronic. Acute stress lasts for a few days or weeks, whereas 
chronic stress lasts for weeks or months. At the time of stress, the autonomic 
nervous system gets activated to protect the body from it. When instant fight-or-
flight is possible, autonomic and hormonal activities accelerate, maximising the 
opportunities for physical exertion [2]. There are two important types of stereo-
typy. Individual variances in stress reactions to the same scenario exist, despite the 
fact that different conditions tend to evoke diverse patterns of stress responses. 
The term “response stereotypy” refers to the tendency to demonstrate a consistent 
pattern of stress responses across a variety of stressors. Situational stereotypy refers 
to the degree to which distinct contexts stimulate diverse patterns of physiological 
response [3]. Some people exhibit stress responses linked with active coping in a 
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range of contexts, whereas others exhibit stress responses more associated with 
unconcerned attention.

Humans are particularly susceptible to the negative consequences of chronic 
stressors, presumably because of their strong ability for symbolic cognition, which 
can evoke persistent stress reactions to a wide range of stressful living and working 
environments. Psychosocial stressors and chronic disease have a complicated inter-
action. Anxiety and mood disorders, aggressive dyscontrol issues, hypo-immune 
dysfunction, medical morbidity, structural alterations in the CNS, and early death 
are all linked to exposure to strong and chronic stressors during childhood [4]. 
Acute stress disorder (ASD) and post-traumatic stress disorder (PTSD) are the two 
most common trauma disorders. Injury, property damage, loss of finances, grief, 
and a perceived stress threat are all factors linked to the development of PTSD and 
mental health disorders [5]. A traumatic incident involving actual or threatened 
death or significant harm, and symptom clusters including re-experience of the 
traumatic event are common elements of both of these diseases [6]. Other stress-
related repercussions have been documented, including a rise in smoking habit, 
substance abuse, crashes, insomnia, and anorexia. People who live in more stressful 
circumstances such as populations with greater divorce rates, business failures, 
major hazards smoke more and have a higher lung cancer and COPD incidence 
[7]. Stress from life events and chronically stressful environments have also been 
connected to increased alcohol use. There is additional evidence that the relation-
ship between personality and environmental adversity is bidirectional. Following 
the perception of an acute stressful event, changes in the neurological, circulatory, 
endocrine, and immunological systems occur. These changes are a normal feature of 
the stress response, and they are generally adaptive, at least in the short term [8].

2. Music interference

Music interventions can be defined as intentional music activities if they engage 
hearing to pre-taped music provided by clinician or healthcare professionals, if 
the involvement is self-administered by the person or if the intervention involves 
music creating or singing without the involvement of a professional musician or a 
therapeutic context. Specific aspects of music are thought to have an impact on the 
stress-relieving benefits of music therapies. Song lyric composition, interpreta-
tion of selected song lyrics, and identification of song names or lyrics that depict 
stresses and coping mechanisms are all examples of music therapy techniques for 
linguistic self-expression. One of the most important modifiers of music-related 
excitation and relaxation is the pace of the song. Music with a slow tempo (60–80 
beats per minute), such as meditation music, has been linked to lower heart rates 
and increased calm [9]. When instrumental music is used instead of music with 
lyrics, the effects of music treatments on stress reduction are generally larger [10]. 
According to several studies, music with lyrics is more provocative and stimulating 
than calming. Through the possible calming effects, the use of music with lyrics 
may increase the good benefits of music therapies on stress reduction. Furthermore, 
some research compared the stress responses of people who listened to live music 
vs. those who listened to pre-recorded music, with live music showing to be the 
most stress-relieving [11, 12]. Several studies have found that listening to music has 
a favourable impact on stress-related outcomes. Listening to relaxing music before, 
during, and after medical operations has been linked to decreased cortisol levels, 
which has been linked to a reduction in tension and/or anxiety in medical settings 
[12–15]. Background music had a considerable impact on behavioural expressions 
of tension in specific parts of the body, as well as pain-related verbalizations. 
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Patients’ verbal comments of music’s usefulness in promoting relaxation were 
backed up by the behavioural measure. Other stress-reduction studies could benefit 
from behavioural observations of tension, and they could be used as a credible 
dependent measure [16].

3. Music therapy or music-relaxed therapy

Music is a vital component in improving one’s ability to express oneself, reducing 
anxiety, treating physiological disorders, effectively managing time, learning cop-
ing techniques, and overall life quality. Music therapy (MT) is a goal-oriented and 
purposeful practise in which therapists use musical expression and the memories, 
emotions, and experiences it evokes to work with individuals or groups. MT is one 
of the oldest treatment techniques, and it has been used to treat diseases in various 
cultures. Music elements such as rhythm, melody, and harmony are used thera-
peutically in MT. Active and receptive music therapy are the two primary forms of 
music therapy. Playing simple instruments, dancing, or singings are common forms 
of active music therapy. This type of exercise promotes physical stimulation, which 
can be beneficial to one’s health. Receptive music therapy is a type of music therapy 
that includes a period of time spent listening to music mindfully, usually with 
specially curated recorded or live music [17].

According to studies, music has a positive effect on hormones such as serotonin, 
dopamine, adrenaline, and testosterone, which are important in the development 
of mental disorders and regulate our emotional state; it also regulates physiological 
functions such as blood pressure and breathing [18]. The use of a person’s reactions 
and associations to music in music therapy is used to promote positive improve-
ments in mood and general well-being [19]. Music therapy can include making 
music with various instruments, singing, dancing to music, or simply listening to 
it. Music therapy makes use of music’s therapeutic properties to help people feel 
better. It may be used instead of other forms of therapy such as counselling or 
cognitive behavioural therapy (CBT). Music therapists use a person’s reactions and 
associations to music to promote healthy attitude and mental mindset adjustments. 
Unconscious emotions are triggered by musical action, and music has a strong 
 connection with them.

The choice of music to employ for stress relief is a personal and unique option. 
Some people may consider themselves late for work in peak hour traffic, clenching 
the driving wheel and mumbling curses while tuning the radio to classical music 
to help them relax. Some could find themselves in the same scenario, but instead 
choose to shout their favourite pop song loudly. In either case, the decision is yours 
to make. The first step in de-stressing and reducing stress is to select music, which is 
one component of the circumstance over which you have influence.

The next stage is to start singing. This is even more personal than music choice, 
yet it is crucial because it necessitates deep diaphragmatic breathing. Deep breath-
ing, often called abdominal or diaphragmatic breathing which is described in 
Figure 1. As a result, deep breathing and singing can assist to induce relaxation and 
protect the body from the negative effects of stress.

Music is a soothing therapy that relieves tension and aids in the retrieval of 
long-forgotten memories [20]. This indicates that music therapy lowered students’ 
tension, implying that students can develop the open-mindedness required in musi-
cological therapy. This is due to the fact that the therapy experiences were creative 
and reflective abilities were maintained. In the course of therapeutic change, open-
mindedness is essential and vital. According to findings, music therapy is useful in 
lowering anxiety, schizophrenia, physically or mentally challenged individuals, and 
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school-related stress, among other psychological symptoms [21]. Music therapy’s 
effectiveness addresses emotional issues, naturally increases neurochemicals, 
rehabilitates individuals with stress and mental illness, improves motor control 
and well-being, directs physiologic effects through the autonomic nervous system, 
regulates motor and emotional responses, and positively modifies the release 
of psychological stress hormones responsible for coordinating the functions of 
immunity, respiration, and neurology [22]. Music therapy combined with relax-
ation techniques has been shown in previous research to reduce cognitive stresses 
of all types, including mild, moderate, and severe stresses [21]. From the previous 
findings, music can treat all kinds of stress.

4. Music causes neurologic changes in body

Music, which is thought to be a soothing influence at all stages of life, can elicit 
a wide range of feelings, which can be pleasant or negative depending on the genre 
of music. Music has been shown in numerous studies to produce major changes 
in the neurological systems of the brain, as well as changes in brain waves such 
as beta, theta, alpha, and delta [23]. Music as medicine methods targets specific 
brain functions and addresses deficiencies that may arise as a result of many of 
these neurological disorders. Music, rather than being viewed solely as cultural 
phenomena, should be viewed as a vibration stimulus that causes cognition and 
memory, according to Siebert et al. [24]. The human brain is programmed to 
recognise music and respond to rhythm, repetition, tones, and songs. The auditory 
nerve sends electrical signals from music and other sounds to the temporal lobe’s 
auditory cortex [25]. According to research employing magnetic resonance imag-
ing and positron emission tomography scans, neural networks in various areas of 
the brain are responsible for decoding and interpreting various aspects of music. 
Pitch perception, which is the foundation of melody, chords (multiple pitches that 
sound at the same time), and harmony, requires a small area of the right temporal 
lobe (two or more melodies at the same time) [26]. Another neighbouring facility 

Figure 1. 
Mechanism of deep breathing.
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is in charge of deciphering timbre, which is the property that allows the brain to 
differentiate between different instruments playing the same note [27]. The frontal 
lobes perceive the emotional content of music, whereas the cerebellum processes 
rhythm (Figure 2). Music that is loud enough to cause “spine tingling” can activate 
the reward region of the brain, just as enjoyable stimuli such as alcohol or chocolate. 
Although any healthy human brain is capable of performing all of the complicated 
processes required to detect music, artists’ brains are more finely tuned.

Playing music is more difficult and time-consuming than simply listening to it, 
although listening to music has been shown to increase cognitive function in the 
elderly, as well as quality of life and cognition in dementia patients. Depression, 
anxiety, maniacal states, and thinking and perception abnormalities are the most 
frequent mental disorders in neurology. Alexithymia, concern, and locus of control 
are other mental symptoms that can be found in people with neurological diseases 
[28]. After specific strokes, listening to music can help with cognitive recovery, 
mood elevation, and muscle function. Singing has been shown to aid in the recovery 
of speech in aphasic patients. Music-based training can improve gait and balance 
in senior adults who are at danger of falling; in Parkinson’s disease patients, fast, 
rhythmic music improves gait velocity, cadence, and stride length [28, 29].

One issue in assessing musical illnesses is determining what constitutes a “nor-
mal musical brain.” While aphasia schedules might legitimately presume a degree of 
homogeneity in education, where the majority of people are taught to a particular 
level, the same cannot be said for music. An early study based on differences in 
melody discrimination depending on whether they were delivered to the left or 
right ear revealed that musicians and non-musicians have different brain lateraliza-
tion [30]. A number of neuroimaging studies have revealed structural variations in 
the auditory [31], motor, somatosensory, superior parietal, callosal, and cerebellar 
areas of musicians’ brains [32]. Longitudinal studies have shown that even brief 
periods of musical instruction result in functional brain remodelling; however, the 
extent to which these changes last after training is uncertain [32, 33].

Absolute pitch (AP) musicians have different brain organisation than those 
[34, 35] who do not have the skill, according to studies. Increases in leftward 
asymmetry in the PT linked with AP have been shown in structural studies utilising 
both region-of-interest techniques and whole-brain interrogation with voxel-based 
morphometry [34]. People without AP show activity in right inferior frontal areas, 
which might be interpreted as a form of working memory for pitch, whereas AP 

Figure 2. 
Recognition of music in brain.
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sufferers engage left dorsolateral frontal areas, which might be seen as associative 
analysis [34, 35]. The question of whether structural and functional differences in 
skilled performers are the result of musical training or whether such differences 
may contribute to an individual’s decision to learn music, or to persist in learning 
music when others may give up, is critical to the interpretation of such differences. 
The demonstration that the size of the structural difference generally coincides 
with the age of commencement of musical instruction or the degree of practice 
supports the thesis that these distinctions originate from, rather than enable, skill 
development. Only longitudinal studies in which variations in brain structure can 
be evaluated in the same individuals as learning progresses will be able to unam-
biguously demonstrate the nature vs. nurture effects [36].

Adolescents were able to relax, increase their identity, improve their emotional 
problem, reduce their stress, develop and sustain communication, and improve 
their mental focus, as well as their intellectual and mental growth, using music 
therapy applications. Listening to music may cause the brain to produce alpha 
waves, which cause relaxation, or it may boost endorphin release, which causes 
other physiological responses such as a fall in BP and pulse [37]. Adolescents 
that abuse substances love rap, hip hop, techno, and dance music [38]. There is 
additional evidence that rock and metal music, in particular, can have a disastrous 
impact on young people.

5. Music causes endocrinological changes in body

Music was generally agreed to lower cortisol levels, whether through direct 
engagement or listening to recorded music. Only a couple research found the 
reverse trend, but in both cases, the music group’s growth was less than the 
control group [39]. Both relaxing and stimulating music reduced cortisol levels, 
whereas few studies stated that only a drop for relaxing music and an increase 
for stimulating music. This was reflected in the study’s measurements of GH and 
ACTH, as well as a comparable response from epinephrine, which increased when 
exposed to stimulating music but remained unaltered when exposed to calming 
music. These findings suggest that hormones are sensitive to musical stimulus 
[40]. When participants listened to soothing recorded music, oxytocin levels 
increased more than the other hormones examined. Bittman et al. revealed an 
increase in the dehydroepiandrosterone (DHEA) to cortisol ratio when partici-
pants participated in group drumming, whereas Conrad et al. observed a decrease 
in the DHEA to cortisol ratio and a rise in growth hormone when patients listened 
to relaxing recorded music [41, 42]. Migneault et al. reported that when partici-
pants chose their own recorded music, testosterone levels elevated in men but 
dropped in women [43].

6. Link between stress, memory, and music therapy

Memory is one of the CNS’s most significant functions, and it is divided into 
sensory, short-term, and long-term memory. Stress has been proven to create 
functional and structural alterations in the hippocampal area of the brain. Chronic 
stress, which results in a rise in plasma cortisol level, reduces the number of den-
dritic branches and neurons in the hippocampus, as well as structural abnormalities 
in synaptic terminals and impaired neurogenesis [44, 45]. Declarative memory 
impairments can be caused by high levels of stress hormones [46]. Stress has a 
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negative impact on learning as well. After a stressful event, the memory-building 
process is frequently reinforced [47].

Physiologically, music can also increase the heart rate and hormone levels of 
patients with cognitive impairment [48]. In addition, playing musical instruments 
can delay the onset of cognitive decline in the future and reduce the risk of dementia. 
Therefore, music seems to be a necessity for patients with dementia [49]. Singing is 
also commonly used to help people with dementia. They discovered that sad music 
was the most efficient for recalling personal experiences, particularly distant ones. 
This revealed that the emotional content of music played a significant influence in 
the dementia recall memory process [50]. In addition to medicine for dementia, 
there is a growing trend in research using a multimodal stimulation intervention, 
which combines several different cognitive stimulations. Ozdemir and his colleagues 
created multimodal stimulations for mild AD patients, including MT with a light 
tempo instrument, painting lifeless alive drawings, and orientation to time-place-
person. This study found that multi-domain stimulation enhanced MMSE scores 
while lowering Geriatric Depression Scale and Beck Anxiety Scale scores [51].

A vast amount of research indicates that music therapy improves behaviour, 
anxiety, mood, and memory in dementia patients. Short-term music therapy has 
been demonstrated to be useful in reducing mood symptoms such as depression and 
anxiety, while longer-term music therapy has also been proved to be quite effective. 
Another research revealed that personalised music therapy has therapeutic benefits 
on anxiety and depression.

7. Stress and music therapy for Alzheimer disease

Progressive cognitive impairment reduces the stress threshold. As a result, 
under stressful circumstances, patients may exhibit agitation or aggressive 
behaviour [52]. Music therapy helps people become more tolerant of stressful 
environmental cues that can cause these symptoms [53]. Music-related feelings 
appear to be preserved in people with Alzheimer disease (AD). Brain regions 
involved in music recognition are mostly unaffected by Alzheimer’s disease, 
and music may help persons with the disease remember their own lives better. 
According to the literature, music improves the encoding of verbal information in 
both healthy older people and Alzheimer’s sufferers [54]. Music therapy, a combi-
nation of “therapist” and “listening to music”, has the greatest effect on patients 
with Alzheimer’s disease in the early stages, as contrasted to the ones used alone. 
The increases in 17-estradiol and testosterone levels seen in Alzheimer’s patients 
with declining hormones show that music therapy may help to slow or even 
stop the progression of Alzheimer’s disease. Music therapy is thought to restore 
normal hormone levels, reduce nerve cell damage, and protect nerve cells, halt-
ing progression. For healthy elderly people, music therapy could be an effective 
Alzheimer’s disease prevention strategy [55].

Perceptual-motor issues are common in people with Alzheimer’s disease, and 
they may become restless at particular times of the day. Exercise can help them feel 
less restless. People feel better when they are physically active. Exercising to music 
promotes the use of various body parts, improves circulation, promotes attention, 
and aids in the release of tension and extra energy. Perhaps most importantly, music 
is a pleasurable, uplifting, and sociable experience [56]. When compared to the 
waitlist control group, individuals who received music therapy with a relaxation 
programme had considerably lower stress levels. Music therapy and relaxation 
programmes were also proven to have a favourable effect.
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8. Conclusion

When paired with standard of care, music therapy is a viable and effective treat-
ment for a wide range of diseases. It works as an anxiolytic and can also help with 
stress relief. Music is a strong medium that we may use in our daily lives to improve 
our quality of life as we age. Maintaining wellness through active music creation is a 
terrific compliment to proper nutrition and exercise, regular doctor appointments, 
having a positive mindset, and engagement in religion or spirituality.
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Abstract

Prostate cancer is a global public health problem and contributes to the global 
morbidity and mortality burden. This study aimed to explore health-seeking 
behaviours and the effect of prostate cancer on Ghanaian soldiers. This study 
employed a phenomenology qualitative research design. In-depth interviews were 
conducted among 24 male soldiers living with prostate cancer. Data were collected 
with the aid of an interview guide and analysed using qualitative thematic analysis. 
Three major themes and ten subthemes emerged from the thematic analysis. The 
three major themes were diagnosis, treatment and effects of prostate cancer. The 
subthemes under diagnosis were medical tests and symptoms of prostate cancer. 
The subthemes under treatment were orthodox treatment, herbal treatment and 
behaviour change. The subthemes under effect were poor physical, sexual, mental, 
social and financial wellbeing. Ghanaian soldiers living with prostate cancer adopt 
multiple health-seeking behaviours. Prostate cancer adversely affects the physical, 
sexual, mental and social wellbeing as well as the financial stability of soldiers. This 
study provides relevant information for public health policy and programming.

Keywords: Ghana, prostate cancer, soldier, qualitative study, health-seeking, effects

1. Introduction

Prostate cancer (PC) is a global public health problem. PC is the second most 
common cause of cancer deaths among Whites, African Americans, American 
Indians and Hispanic men [1]. Estimates suggest that by 2030, 1.7 million new 
cases of PC and 499,000 related deaths will occur if the trend is not interrupted 
[2]. Several studies have shown that occupational exposures are risk factors of 
prostate cancer [3], besides race, family history and age. Soldiers are more likely 
to be diagnosed with prostate cancer compared with the general population [4]. 
Partly because, they are more exposed to cancer-causing agents, such as pesticides, 
metals, chemicals, radiation, warfare chemical, fuels and solvent, compared with 
the general population [5]. Moreover, soldiers are more exposed to cadmium, 
which is a risk factor for prostate cancer. Cadmium is used in military installations, 
including surface treatment in aerospace and weapons systems to prevent corrosion. 
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Further, soldiers are frequently exposed to sunlight and physical fitness coupled 
with unhealthy behaviours, such as smoking, alcohol consumption and unhealthy 
diets, which predispose them to prostate cancer [4]. Also, military deployment is 
associated with immunization and depletion of uranium which increases soldiers’ 
risk of prostate cancer [6]. Besides, soldiers are more likely to have access to free 
health care, frequent contact with doctors, hence are more likely to get screened for 
prostate cancer. The frequent medical examination is common among the military, 
which contributes to the detection of more prostate cancer cases among soldiers. 
However, evidence shows that soldiers have negative attitudes towards seeking 
health care services [7].

Soldiers provide essential services (i.e., protect life and property), hence 
promoting their health and wellbeing is crucial. Prostate cancer has the potential 
to negatively affect the health, wellbeing and productivity of soldiers. Studies have 
shown that prostate cancer is associated with physical and cognitive disabilities, 
which negatively affect job performance [8, 9]. Prostate cancer is also associated 
with sexual dysfunction [10]. Therefore, the impact of prostate cancer on soldiers 
cannot be underestimated.

In Ghana, prostate cancer is the second leading cause of cancer deaths. One in 
three Ghanaian men of age 40 and above are at risk of prostate cancer [11]. The rising 
prevalence of prostate cancer in the country is a public health threat. However, there 
is a paucity of empirical evidence on the subject matter. For instance, Ghana has no 
published cancer register and no well-established policy guidelines for prostate cancer 
management, making it difficult to accurately estimate the burden of the disease.

A majority of the military personnel in Ghana are males, hence are at risk of 
prostate cancer. The 37 Military Hospital (the largest military hospital in Ghana) 
records new cases of prostate cancer among soldiers every year. Yet, there is rare 
evidence of Ghanaian soldiers living with prostate cancer. Also, existing studies 
on prostate cancer are largely quantitative studies, hence little is known about the 
experiences of prostate cancer survivors. Generating empirical evidence on the phe-
nomenon is crucial for public health policy and programming. The objective of this 
study was to explore health-seeking behaviours and the effect of prostate cancer 
among male soldiers in Ghana.

2. Methods

This study was conducted in the 37 Military Hospital, the largest military health-
care facility in Ghana. It is also the 37th military hospital to be built in the British 
colony of West Africa. The hospital is located in Accra, Ghana’s capital city. The 
hospital has a total bed capacity of 400 and serves as one of the referral hospitals in 
the coastal part of Ghana.

The Ghana Armed Forces comprise the Navy, Army and Air Force. More than 
half of the military personnel are males. This study focused on male soldiers who 
have been diagnosed with prostate cancer and were receiving treatment in the 
37 Military Hospital. With the assistance of health professionals in the hospital, 
respondents were selected using the purposive sampling technique during hospital 
visits. We adopted a phenomenology qualitative research design.

Respondents who consented were interviewed in a private room by the first 
author with the aid of an interview guide. All the interviews were conducted in the 
English Language because all the respondents were literate. The average duration 
for the interviews was about forty (40) minutes. The first author visited the hospital 
bi-weekly, except at weekends to interview respondents. A discussion approach 
was employed to conduct the interviews coupled with several inductive probes 
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to broaden the narratives as much as possible. With the consent of participants, 
interviews were audiotaped coupled with taking notes. Data saturation was attained 
after interviewing 24 respondents. Before data collection, approval was sought from 
the management of the hospital. Also, the purpose of the study was made known to 
the respondents as well as their right to voluntarily participate or redraw from the 
study at any stage. We obtained written consent from all the respondents as well as 
assured them of privacy and confidentiality.

Thematic analysis was employed to identify themes within the data. The analysis 
was guided by Braun and Clarke’s thematic analysis framework [12]. Audio record-
ings were listened to severally and transcribed by the first author, while the second 
author verified the transcripts by comparing it with the recordings. To gain familiar-
ization with the data as well as document initial impression, both the transcripts and 
the notes were read severally by all the authors. Afterwards, parts of the transcripts 
were coded manually to identify the main themes. Coding was done separately by 
the authors and subsequently compared, discussed and revised where necessary. 
Codes that fitted were grouped into themes after serious scrutiny and revised to 
safeguard consistency between themes and related data. Lastly, the themes were 
well-defined into main and sub-themes. Findings were presented according to main 
and sub-themes and verbatim quotes were selected at random (Figure 1).

3. Results

Out of the 24 respondents, 54% were between the ages of 51 and 60 years, 92% 
were married and 58% had attained tertiary education. Moreover, 54% of the 

Figure 1. 
Schematic diagram of methods.
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respondents were officers, 50% professed Christianity and 37% had between 21 and 
30 years of work experience (Table 1).

From the thematic analysis, three main themes emerged, including diagnosis, 
treatment and effects of prostate cancer. Two subthemes emerged under-diagnosis, 
including medical tests and symptoms of prostate cancer. Three subthemes emerged 
under treatment, including orthodox treatment, herbal treatment and behaviour 
change. Five subthemes emerged under the effects of prostate cancer, including 
poor physical, sexual, mental, social and financial wellbeing (Table 2).

3.1 Diagnosis

3.1.1 Medical test for diagnosing prostate cancer

All the respondents stated that they were diagnosed by health professionals 
using various medical tests/examinations. Probing further, some respondents 
revealed that they underwent Prostate-Specific Antigen (PSA), Digital Rectal 
Examination (DRE) and Biopsy tests to confirm the presence of cancer in the 
prostate gland. The soldiers indicated that the medical tests were prescribed by 
health practitioners when they visited the hospital with signs and symptoms of 
prostate cancer. This is what a respondent had to say about how he got to know 
his PC status.

Characteristic n = 24 n (%)

Age (years)

41–50 11 (46)

51–60 13 (54)

Marital status

Married 22 (92)

Divorced 29 (8)

Education

Secondary school 10 (42)

Tertiary 14 (58)

Rank

Officer 13 (54)

Non-officer 11 (46)

Religion

Christianity 12 (50)

Islam 8 (33)

No religion 4 (17)

Work experience (years)

1–10 3 (13)

11–20 7 (29)

21–30 9 (37)

31–35 5 (21)

Table 1. 
Characteristics of participants.
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“I reported to my doctor about pains in my scrotum. He then requested for PSA test, 
DRE and biopsy test. Through the following tests, it was confirmed by the doctor 
that I have prostate cancer” (Participant 5, Non-officer).

3.1.2 Symptoms of prostate cancer

The respondents stated that they experienced painful urination, frequent urina-
tion, especially at night, urinary retention, blood in urine, weak urinary stream, 
painful ejaculation, difficulty in postponing urine, abdominal pains and burning 
sensations after urination. This was what a respondent had to say:

“I had a weak urinary stream, a lot of pain during urination and sometimes I saw 
blood in my urine” (Participant 15, Non-officer).

3.2 Treatment for prostate cancer

3.2.1 Orthodox treatment

Most of the respondents specified that they were undergoing hormonal therapy, 
while other respondents indicated that they were undergoing Radical prostatec-
tomy. According to one respondent:

“After I was diagnosed with prostate cancer some years ago, I have been on 
hormonal therapy all this while” (Participant 21, Officer).

3.2.2 Traditional/ herbal treatment

The soldiers combined both orthodox and herbal medicines to treat prostate 
cancer. This suggests that there is the practice of medical pluralism in managing 
prostate cancer. This was what a soldier said:

“I was diagnosed with prostate cancer about a year ago and I have been on hor-
monal therapy and herbal treatment. I think the two would be more effective than 
just depending on only one method” (Participant 8, Non-officer).

Main theme Subtheme

Diagnosis of 
prostate cancer

Medical tests—Prostate Specific Antigen Test (PSA), Digital Rectal Examination (DRE) 
and Biopsy test

Symptoms of prostate cancer—painful micturition, frequent micturition, blood in urine, 
weak urinary stream, pain during ejaculation, difficulty in postponing urine, abdominal 
pains.

Treatment of 
prostate cancer

Orthodox treatment—hormonal therapy, Radical prostatectomy,

Herbal/traditional—herbal medication

Behaviour change—changes in diet and alcohol consumption

Effects of prostate 
cancer

Physical wellbeing—weight loss

Sexual wellbeing—poor sexual performance

Mental wellbeing—depression, insomnia

Social wellbeing—dependency, isolation

Economic wellbeing—catastrophic healthcare expenditure, poor job performance

Table 2. 
Main themes and subthemes from thematic analysis.
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3.2.3 Behaviour change

Besides, orthodox and herbal treatments, the respondents expressed divergent 
views regarding changes in behaviour. Some respondents underscored that they 
have adopted positive health behaviours, such as quitting smoking, reducing the 
intake of alcohol and unhealthy diets. One respondent said:

“For me to recover fast, I decided to stop bad eating habits, alcohol intake and smoking. I 
have reduced my dietary intake to help me recover well” (Participant 13, Non-officer).

3.3 Effects of prostate cancer

3.3.1 Poor physical wellbeing

The soldiers indicated that the disease has affected their physical health. Some 
respondents expressed concerns about weight loss due to prostate cancer. A respon-
dent lamented that:

“I have lost some weight due to my condition couple with urinal incontinence” 
(Participant 3, Officer).

3.3.2 Poor sexual wellbeing

The soldiers lamented about poor sexual functioning. The respondents stated 
that they could not get an erection or keep an erection during sexual intercourse, 
experienced pain and discomfort during and after ejaculation, as well as did not 
enjoy sex anymore. For example, a respondent stated that:

“My condition has affected my sexual performance very badly. I find it difficult 
to erect and after managing to erect, I don’t stay long at all. Moreover, there is this 
pain and discomfort I usually experience during ejaculation and it is disturbing me 
so much” (Participant 1, Officer).

3.3.3 Poor social wellbeing

The respondents also lamented that the disease has affected their social wellbeing. 
A reduction in respondents’ engagement in social events, such as festivals, weddings, 
funerals, was common. Respondents who participated in social gatherings before the 
onset of prostate cancer stated that they could no longer participate in social events. 
Some respondents bemoaned that they could not attend social gatherings due to fre-
quent urination and urine incontinence, while other respondents expressed concerns 
about how they could no longer socialize with friends. According to one respondent;

“Because I cannot postpone urination, I do not want to socialize anymore. This 
is because, I might end up embarrassing myself in public, at first, I use to engage 
in sporting activities but of late I cannot do that anymore due to the disease am 
having” (Participant 19, Officer).

3.3.4 Poor mental wellbeing

Prostate cancer was associated with poor mental wellbeing. The respondents 
indicated that they experienced stress, insomnia, anxiety and severe depression. A 
soldier expressed the following concern.
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“I usually have insomnia; thus, I cannot sleep well in the night and have to wake 
up several times before is morning” (Participant 22, Officer).

3.3.5 Poor financial wellbeing

The respondents stated that they pay their medical bills, which poses a huge 
financial burden on them and their families. Some respondents depend on relatives 
and friends for money to pay their medical bills. A respondent stated that:

“I spend a lot on medical bills and cannot even afford the prescribed treatment. 
For instance, I cannot afford the hormonal treatment due to financial constraints” 
(Participant 6, Non-officer).

Also, respondents indicated that the cost of treatment for prostate cancer 
was very expensive, making it very difficult for them to access. Soldiers who 
had enrolled in the National Health Insurance Scheme (NHIS) said they still pay 
out-of-pocket for medication because treatment for prostate cancer is not included 
in the benefits package. Hence, the respondents who had enrolled in the NHIS did 
not have any protection against catastrophic healthcare expenditure. A respon-
dent said:

“The cost of treatment is very expensive. I cannot afford and sometimes have to 
depend on friends and families to support me. In fact, it has not been easy for me”. 
(Participant 20, Non-officer).

The soldiers stated that prostate cancer affected their performance on the job. 
For example, some soldiers could not engage in regular physical activity, while other 
respondents absent from work.

“My condition has affected my performance negatively. I cannot work like before; 
I easily get tired and sometimes lose my concentration on the job due to worrying 
about my condition” (Participant 4, Non-officer).

4. Discussion

Three main themes emerged from the thematic analysis, including diagnosis, 
treatment and effects of prostate cancer. Regarding diagnosis, three main medical 
tests were employed by health professionals to diagnose soldiers who visited the 
hospital with symptoms such as painful micturition, frequent micturition, blood in 
urine, weak urinary stream and painful ejaculation. These medical tests include the 
Prostate-Specific Antigen test, Digital Rectal Examination and Biopsy test. These 
findings corroborate with findings of prior studies [10, 13]. The above tests are 
widely known for diagnosing prostate cancer [13]. This is commendable, however 
not surprising, because the 37 Military Hospital is a referral hospital. Therefore, it 
is expected that the hospital should have ultra-modern medical technology coupled 
with cancer specialists. This implies that soldiers in Ghana have access to standard 
prostate cancer diagnosis which conforms to international best practices.

In addition, multiple therapies were adopted to cure prostate cancer, including 
orthodox and herbal medicines coupled with changes in behaviour. Hormonal treat-
ment and Radical prostatectomy were the common medical treatment options for 
soldiers with prostate cancer. Besides, soldiers preferred both orthodox and herbal 
treatments (medical pluralism), which is a common practice among the general 
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Ghanaian population [14]. This finding requires urgent attention since medical 
pluralism can negatively affect treatment outcomes. It was insightful to find that 
soldiers had adopted positive health behaviours to aid in their recovery, including 
healthy dietary practices, physical activity and cessation of smoking. In this regard, 
we recommend that a multi-disciplinary approach to prostate cancer treatment, 
such as incorporating dietitians, physical activity specialists and counsellors in the 
continuum of care, should be adopted.

Furthermore, prostate cancer affected soldiers’ physical, sexual, mental, social 
and financial wellbeing. These findings are parallel with existing studies [15, 16]. 
Evidence shows that depression is common among persons living with prostate 
cancer [17]. Again, there is evidence to show that prostate cancer is associated with 
weight loss [18]. Persons living with prostate cancer experience erectile dysfunction 
[13], which affects their masculinity and emotional wellbeing. For instance, a simi-
lar study found that men living with prostate cancer experienced difficulties with 
ejaculation, erection, urination and orgasm [19]. Also, prostate cancer had financial 
implications, including poor job performance and the high cost of treatment [20]. 
The cost of treatment for prostate cancer was perceived to be expensive, predispos-
ing soldiers to catastrophic healthcare expenditure. Research shows that prostate 
cancer is associated with financial hardships [21]. These findings imply that soldiers 
living with prostate cancer need medical, emotional, social and financial support. 
It is therefore crucial for stakeholders to design strategies and programmes to help 
minimize the adverse effects of prostate cancer on soldiers.

We recommend that stakeholders should adopt a multi-disciplinary approach 
to help minimize the adverse effects of prostate cancer. For instance, the cost of 
treatment for prostate cancer should be included in the benefits package of Ghana’s 
National Health Insurance Scheme. Although, the cost of treatment for cervical and 
breast cancer is covered by the National Health Insurance Scheme, the cost of treat-
ment for prostate cancer is currently not covered. This can help provide financial 
risk protection to persons living with prostate cancer. Alternatively, the manage-
ment of the Ghana Armed Forces should consider providing financial support to 
soldiers living with prostate cancer, such as paying their medical bills. In addition, 
healthcare providers should educate prostate cancer patients about risks associated 
with medical pluralism as well as provide counselling services for soldiers with 
emotional problems. Also, it is crucial to involve psychologists and sex therapists 
in the continuum of care to provide support services to prostate cancer patients 
experiencing sexual dysfunction. There is therefore a need for multi-stakeholder 
collaboration, such as the Ghana Armed Forces, the Ghana Health Services, the 
National Health Insurance Authority and the Ghana Psychological Association.

Although, the findings of this study provide valuable information for health 
policies and programming, it is not devoid of limitations. Firstly, the findings of the 
study must be interpreted with caution, since the study was conducted among few 
soldiers. Also, the findings of the study cannot be generalized due to the qualitative 
nature and small sample size. Therefore, future studies should adopt longitudinal 
designs and a large sample size. Notwithstanding, this is the maiden study to 
explore the lived experiences of Ghanaian soldiers living with prostate cancer.

5. Conclusion

This study demonstrated that Ghanaian soldiers living with prostate cancer 
adopt multiple health-seeking behaviours. Prostate cancer adversely affects the 
physical, sexual, mental and social wellbeing as well as the financial stability of 
soldiers. These findings are consistent with the findings of previous studies. The 
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findings of this study provide relevant information for public health policy and 
programming. Going forward, a multidisciplinary approach should be adopted to 
help promote the health and wellbeing of soldiers living with prostate cancer.
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Appendix

Consent form

Section A: Background information

Section B: Consent to participate in research

General Information about research

Prostate cancer is the most common non-skin cancer among men and the sixth 
leading cause of cancer-related death among men globally. Estimations indicate 
that by 2030, 1.7 million new cases of prostate cancer will be recorded coupled with 
499,000 new deaths. Prostate cancer can pose a serious threat to health security, 
which is an essential part of human security. Prostate cancer is the second leading 
cause of cancer deaths among men in Ghana. Out of every three men of 40 years 
and above in Ghana, one is at risk of prostate cancer. This is a cross-sectional survey 
that seeks to assess men understanding, attitudes, health-seeking behaviours and 
impact of prostate cancer. This study will last for three months and it is expected 
that you will be available during the study period for interviews.

Benefits/Risks of the study

Benefits: There is no direct benefit for you. However, findings from this study 
will help promote the reproductive health and wellbeing of men through policies and 
programmes. It will also help improve stakeholders’ understanding of prostate can-
cer and access to professional healthcare services for men living with prostate cancer.

Risks: You will be required to answer questions about yourself and your experi-
ences about prostate cancer, hence there will be minimal risk and discomfort. You 
can contact the Principal Investigator (Juliana Gyasi Necku) on +233 244284669 

Title of Study Assessing the impact of prostate cancer on the health security of soldiers. A case study 
of the Ghana Armed Forces.

Principal 
Investigator:

Juliana Gyasi Necku
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to channel your concerns. Also, there is a counselor on standby to counsel you with 
support if you experience any emotional challenges.

Confidentiality

We will protect information about you to the best of our ability. Information 
provided by you will be saved on a computer with a password so no one else can see 
it. Your real name and other identifiable information will not be shared with anyone 
else and you will be given a study identity number with which we will identify you. 
The interview will be audio recorded for it to be transcribed into word format. This 
recording will not have any record of your name or any easily identifiable informa-
tion. It will only be available to the research team. The findings will be reported 
in a thesis report and submitted to the Ghana Armed Forces Command and Staff 
College as well as disseminated in scientific journals and conferences. This study is 
strictly for academic purposes and your name or any identifiable information will 
not appear in any publication or presentation.

Compensation

There will be no monetary compensation for you if you agree to participate in 
this study.

Withdrawal from study

Your participation in this study is voluntary and you can drop out at any time 
of the study period if you wish to end your participation. You or your legal repre-
sentative will be informed promptly if information becomes available that may be 
relevant to your willingness to continue participation or withdraw. You may do so 
without any consequences.

Contact for additional information

Please for further information about this project or related injuries, contact the:

Student Investigator

Juliana Gyasi Necku
Ghana Armed Forces Staff Command College, Accra
Tel: +233 244284669
Email: adjoanecku@gmail.com

Section C: Participant agreement

“I have read or have had someone read all of the above, asked questions, 
received answers regarding my participation in this study, and am willing to 
give consent for me to participate in this study. I will not have waived any of 
my rights by signing this consent form. Upon signing this consent form, I will 
receive a copy for personal records.”

________________________________________________
Name of Participant
__________________________________________   

_______________________
Signature or mark of Participant    Date
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If a participant cannot read and or understand the form themselves, a wit-
ness must sign here:

I was present while the benefits, risks and procedures were read to the volun-
teer. All questions were answered and the volunteer has agreed to take part in the 
research.

_________________________________________________
Name of witness
________________________________________________   

_______________________
Signature of witness  / Mark     Date
I certify that the nature and purpose, the potential benefits, and possible risks 

associated with participating in this research have been explained to the above 
individual.

__________________________________________________
Name of Person who Obtained Consent
___________________________________________    

______________________
Signature of Person Who Obtained Consent    Date
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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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Abstract

Community-based Birth Attendants (CBAs) provide maternal, child, sexual 
and reproductive information and services to a large part of the population in rural, 
marginalised and hard-to-reach communities (especially in underdeveloped and 
developing regions). In Nigeria, they cater for ~70% of the reproductive popula-
tion who patronise them in their various communities due to accessibility, afford-
ability and social acceptance for pregnancy-related care, delivery, other sexual and 
reproductive healthcare concerns. CBAs could be skilled, semiskilled but are largely 
unskilled. Their level of skill, knowledge, attitude, and practice in their community 
concerning different health issues is a huge determinant of their clients’ health out-
comes, which has also been skewed over time. Studies have shown that the knowl-
edge of these CBAs continues to be impeded despite attempts at training them and 
unifying their practices, due to the deep-seated disunity that affects their uptake of 
thought interventions. These divisions are drawn along the lines of religion, initial 
training/education and gender differences. Therefore, continuous education on safe 
and current hygienic practices; increases their capacity, knowledge and skills for 
correct information dissemination and service delivery. Likewise, future assimila-
tion into the formal health system with legal framework will help regulate their 
practices, thereby reducing maternal and child morbidity and mortality.

Keywords: maternal & child mortality, perinatal care, access to health, public health, 
community-based birth attendants, traditional birth attendants, community health, 
socioeconomic condition

1. Introduction

Maternal health, which is a core part of women’s health during pregnancy, 
childbirth and the postpartum period, contributes massively to attaining an optimal 
public health state, as women make up half of the world’s population and economies 
for development [1].

Pregnancy and childbirth should be joyous experiences for every woman and her 
household. However, this is not the case for some families as the joy is cut short at 
delivery, and a joyous occasion becomes a tragedy. Beyond the family, these deaths 
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have detrimental effects on the socio-economic aspects of a country and the world 
at large [2].

Several factors contribute to these deaths, which are caused chiefly by the lack 
of appropriate care during pregnancy, childbirth, and post-delivery periods, with 
the bedrock of these care ingrained in the community. Community-based Birth 
Attendants (healthcare providers) provide this care for approximately 7 out of 10 
women of reproductive age [3, 4].

2. Maternal and child mortality: incidence, causes and implications

Maternal mortality is defined as the loss of a woman’s life resulting from pregnancy 
complication or death with 42 days after childbirth, notwithstanding the period or site 
of the pregnancy, emanating from issues that are linked or escalated by the manage-
ment of the pregnancy but from accidental or incidental causes. Whereas, Early child-
hood mortality include Neonatal mortality (the probability of a child dying within 
the first month), Infant mortality (the probability of dying before the first birthday), 
Post-neonatal mortality (the difference between infant and neonatal mortality), 
Child mortality (the probability of dying between the first and the fifth birthday) and 
Under-5 mortality (the probability of dying between birth and the fifth birthday) [5].

Every year, women’s lives are lost to complications of childbirth and pregnancy. 
According to the World Health Organisation, in 2017, 810 women died every day from 
preventable causes related to pregnancy and childbirth, with 94% of these deaths 
occurring in low and lower middle-income countries. In Nigeria, maternal mortality 
is reported to be 545 deaths per 100,000 live births and is currently known to have the 
second-highest number of maternal mortality (making up approximately 20% of all 
global maternal mortality) and perinatal mortality in the world, with unskilled TBAs 
assisting up to 90% of the deliveries that lead to these high statistics [4, 5].

Maternal deaths are due to complications that arise either during pregnancy or 
as a result of childbirth. While some conditions may exist before the pregnancy, 
the state of pregnancy can potentially worsen them. According to the WHO’s 
International Classification of Diseases-Maternal Mortality (WHO ICD-MM), 
maternal deaths can be direct, indirect or unspecified [4, 5].

The direct causes are those resulting from obstetric complications of the preg-
nancy state, be it pregnancy, labour, or puerperium), including those related to 
interventions, omissions of treatment, or a combination of all. These include unsafe 
abortions, obstructed labour, excessive blood loss, infections. On the other hand, 
indirect deaths result from previously existing diseases or diseases developed in the 
pregnancy state that was aggravated by the physiologic effects of pregnancy. These 
include anaemia, high blood pressure and sugar, malaria, heart disease [4, 5].

However, according to Odeyemi et al. [6] also Maduka and Ogu [7], the common 
most reported causes of maternal deaths in Nigeria, direct and indirect, are obstet-
ric haemorrhage leading to anaemia, pregnancy-induced hypertension, obstructed 
labour, unsafe abortion, ectopic pregnancy, placenta abruptio, ruptured uterus and 
puerperal sepsis.

Other unspecified maternal deaths are those during pregnancy, childbirth 
or puerperium for which the underlying cause cannot be determined. These are 
further divided into nine groups, which are; Pregnancies with abortive outcomes; 
Hypertensive disorders in pregnancy, childbirth and the puerperium; Obstetric 
haemorrhage; Pregnancy-related infection such as Human immunodeficiency 
virus/acquired immunodeficiency syndrome, and malaria; Other obstetric 
Complications; Unanticipated complications of management; Non-obstetric 
 complications; Unknown/undetermined and finally, Coincidental causes [6, 7].
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When women die, there are social and economic consequences that extend 
beyond her family. For the children left behind, evidence shows increased mortality 
risk, decreased nutrition and higher chances of not going to school. There is also the 
consequence of a reduced labour force for the community, which results in reduced 
productivity. There is evidence to show that maternal mortality has a statistically 
significant negative effect on GDP in the WHO African region [1, 2, 8].

In most instances, maternal deaths are preventable. This is possible through 
timely management of mothers by skilled professionals in an environment that is 
supportive and adequately equipped. Skilled professionals in this context are not 
limited to doctors, nurses or midwives. They include those health workers who live 
within the community, such as the Community-based Birth Attendants (CBAs) and 
other healthcare providers [9, 10].

3. CBAs as a strategy to reduce maternal and child mortality

Traditional birth attendant (TBA), which makes up the large part of CBAs, 
according to the World Health Organisation, is a person (usually a woman) who 
assists a pregnant woman at childbirth; she may have acquired her skills by deliver-
ing her babies alone or by working with other TBAs. Other groups also classified 
and acting as CBAs are CHOs, CHEWs, JCHEWs, auxiliary nurses, including 
faith-based birth attendants and even some trained midwives and nursing officers 
who offer service at homes and in the communities away from health facilities. In 
contrast, a trained or skilled TBA “is an individual who has received a form of short 
course training to enhance his/her knowledge and skills through the modern health 
care sector [11].

Over 50% of the 130 million deliveries globally are attended to by Community-
based and Traditional birth attendants. These Community-based healthcare provid-
ers are largely unskilled (i.e. TBAs) and have no formal education or knowledge on 
the management of childbirth-related complications, while some are semiskilled or 
with outdated skills (i.e. auxiliary nurses) and, therefore, are unable to prevent or 
treat these complications during pregnancy or childbirth that leads to maternal and/
or perinatal morbidities and mortalities [7, 12].

Significantly, Women of reproductive age living in developing and underdevel-
oped areas with weak health systems and suboptimal healthcare delivery – account-
ing for 94% of all maternal mortality globally where an estimate of about 45% of 
the death occurred during pregnancy; 35% during childbirth, and 20% during the 
postpartum period – continue to make use of TBAs during childbirth. This causes 
a negative ripple effect, with the unideal, inappropriate and unethical practice 
steadily increasing [6, 7].

Even though reports have shown a reduction in the maternal mortality rate over 
the years, this reduction rate has been very slow. The 2018 National Demographic 
Health Survey from Nigeria showed that skilled providers assisted 68% of births 
in urban areas compared with only 28% in rural areas, leaving the remaining 
72% to the help of other unskilled Community-based Birth Attendants (CBAs) 
and other healthcare providers. Also, the study reflected that about 60% of the 
women in rural areas had a problem with accessing healthcare. These gaps highlight 
the importance of the availability of skilled community to women needing their 
services the most for necessary care [5].

A study done by Fagbamigbe et al. in 2017, to identify the cause of the marginal 
decline in maternal mortality rate in Nigeria identified an increased use in skilled 
birth attendants during delivery. The study showed a 6% increment in the use of 
skilled birth attendants between 1990 and 2013. The World Health Organisation 
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also recorded a drop in maternal mortality rate by 53% during that period. Some of 
the factors responsible for the increased rate of skilled birth attendants use include 
creating the national midwives’ service scheme, equipping primary health care cen-
tres, providing empowerment programs, and so on. Other determinants affecting 
women’s usage of skilled birth attendants include proximity to the health facility, 
socio-economic status, and previous positive experience [4, 9].

Regarding health equity, the role of community birth attendants also comes to 
mind as they help ensure that women in rural communities are not left behind in 
terms of their maternal health care. Aside from being instrumental and playing 
a massive role in reducing maternal mortality, they also provide certain person-
alised care for their patients such as; counselling, home visitations, support dur-
ing labor, charging cheaper rates, and allowing for payment of services by barter 
or in instalments. This is quite important for most women as a report has shown 
that the perception of skilled birth attendants as being hostile and disclosing 
confidential information are some of the hindering factors to receiving care from 
skilled birth attendants. Therefore, to significantly reduce the burden of maternal 
mortality in Nigeria, the role of the CBAs is of crucial importance and cannot be 
undermined [9, 11, 12].

4. Integration of CBAs in health service provision

The UN sustainable development goal to reduce the global maternal mortality 
ratio to <70 per 100,000 live births by 2030 seems impossible due to the prevalence 
of high maternal mortality rate globally (211 deaths per 100,000 live births in 2017) 
and in developing countries, especially Nigeria where there were about 917 deaths 
per 100,000 births in 2017. This is a product of these places’ weak operational 
health systems – lacking well-trained, adequately informed, technology and quality 
inclined healthcare providers, well-maintained and equipped facilities, logistics 
and functional policies. Likewise, studies have shown that the risk of maternal and 
perinatal death is increased dramatically when there is unskilled birth assistance 
(done mainly by TBAs and other CBAs) [7].

The health workforce is the bedrock to achieving a good health system and its 
outcome. Hence, every healthcare provider, including the CBAs – who are a link 
between the community and health service providers especially, skilled birth atten-
dants, and are always available, accessible, affordable and socioculturally acceptable 
in communities (especially the low socio-economic, rural, underserved, hard-to-
reach and grassroots) – cannot be ruled out of the optimal healthcare provision and 
human resources allocation [9, 11–15].

Due to this, including the slow uptake and shortage of SBAs, several countries 
have opened up the proposal to officially adopt CBAs as part of the flowchart for 
maternity care and attempted to integrate CBAs into their health system – follow-
ing the failure to suppress them. However, the results and techniques have differed 
from LMIC like Bangladesh and Kenya to HIC like China. Nevertheless, studies 
have shown that health education and training programs for TBAs are instrumental 
in upskilling them to promptly recognise warning signs of emergencies and know 
when to transfer the woman to the hospital [7, 9, 11, 12, 16].

Integrating them into the health system in Nigeria is challenging because, 
despite the widespread acceptance and use of these service providers, they are 
illegal. This is one of the major bottlenecks in integrating them into health services. 
Due to this problem, they can only function within the limits of the law as referral 
points, points of community entry, and they can help prevent harm to the mother 
and child. However, there is not enough SBA in the country, and as a result, policies 
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such as task shifting and sharing will need to be adjusted to reflect and accommo-
date the current circumstance [7, 12, 15, 16].

The first step has to eliminate this problem and recognise them legally with 
well-defined roles and limits to serve their communities. They can regularly report 
to the local government medical officers, primary health centres, or the public 
health board with frequent assessments and updated recertification training. Some 
of the Knowledge and skills for procedures needed to ensure safe delivery and 
maternal and perinatal survival are the proper use, and implementation of aseptic 
techniques, uterotonics, anticonvulsants, antibiotics, blood transfusion, and more 
is lacking among them. Therefore, they should be trained to prevent and recognise 
complications by teaching them significant aspects of maternal care, including 
Family planning (FP), Misoprostol Use, Measurement of blood loss, Antepartum 
care, normal labour, Postpartum care for mothers, Postnatal care for neonates and 
so on. However, very importantly, these knowledge and skills should be fashioned 
and effectively implemented to fit their cadre, strict community level duties, in line 
with the task shifting and sharing policy in Nigeria [6, 7, 10, 12, 15].

5. Presumptive actions of CBAs in maternal healthcare service delivery

In the majority of the countries most affected by maternal mortality, uptake of 
family planning is low. Given that the CBAs are usually respected voices or authori-
ties in their community, training them on family planning counselling and making 
them advocates will make it more appealing to the women. There is also a personal 
relationship and closeness between CBAs and their patrons still largely absent in 
the typical hospital or clinic dynamic. A reduction in the number of birthing events 
correlated strongly with a decrease in maternal deaths [15, 17].

Years ago, the prevention or treatment of postpartum haemorrhage in small 
villages or towns without electricity or the need for injections was near impossible. 
For example, in LMICs like Tanzania, they estimate blood loss using the quantity of 
soaked clothes fabrics and can be taught other standardised methods that are excel-
lent steps at spotting postpartum haemorrhage. They can learn the local equivalence 
of 500mls of blood to know when to refer the women for advanced and emergency 
care in health facilities. Also, with the advent of misoprostol, it is possible to train 
these CBAs to administer it safely in their centres. This will reduce the risk of death 
due to postpartum haemorrhage, reducing one of the most emergent causes of 
maternal mortality [15, 18, 19].

CBAs can also encourage their patrons to get advanced care after birth and take 
vaccines in health centres. These are aspects of care that the majority of the CBAs 
generally do not offer in their regular plans, especially postpartum care. Notably, 
attempts to use “promise of financial compensation” to encourage the CBAs to 
refer their clients to the hospital for postpartum care have shown varying results. 
Teaching CBAs to clean women and care for them and their babies after delivery can 
save many lives lost to maternal and child mortality [14, 19].

Likewise, CBAs having good knowledge and counselling skills on HIV/AIDS 
and Prevention of Mother-To-Child Transmission of HIV (PMTCT) with good 
knowledge on specific measures of infection prevention and control can help them 
to protect themselves, their patients and the entire community while opting for 
orthodox medicine as the management of the various viral infection (COVID-19 
inclusive), rather than the use of native or herbal remedies to cure them [18, 20].

All of these and more trainings, regular feedback, and a proper referral system will 
help create a genuinely integrated health service that has the interests of the health-
care consumers at the fore of its priorities. Hence, this is not the time to “gatekeep” 
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but to be proactive by integrating CBAs via a full-on multifaceted project because 
human resources for health, including SBAs, are not growing fast enough to meet the 
community’s needs. Therefore, all the stakeholders should be given a seat at the table 
to deliberate the methods, limits, appropriate policies and legislation [7, 13, 21].

6. Challenges and progress so far: discussion of field reports

Various challenges exist that hinder the maximisation of CBA roles to reduce 
maternal and child mortality and the general healthcare provision system as a 
whole. These challenges have been identified through an extensive review of 
literature and fieldwork.

Through our field works of Training-The-T/CBAs (Project TTT) at SHI, 162 
CBAs has been reached since 2018, and some of the issues common to them all 
irrespective of location are palpable ignorance and reluctance to learn or adopt new 
methods. This reluctance is influenced by their confidence in their old traditional 
ways and how long they have been using them and getting away with the outcomes. 
For example, during the FGD on family planning before TTT at Orile-Iganmu (a 
Semi-Urban community in Lagos state, the megacity of Nigeria), the head of the 
TBAs (a herbalist) that has practised for over 30 years and trained countless other 
TBAs stated confidently in his native language and translated that “BTL is tying of 
the cervix and meant for people that have done abortions in the past because their cervix 
and vagina have become wide and the “spring“ there does not close. Therefore, the other 
forms of contraceptives like OCPs and condoms do not work for them…”; whilst only 
2 of the 162 CBAs reported that FP prevents (unsafe) abortion and none of them 
reported that FP prevents STIs in their pre-assessment questionnaires [22–24].

Also, other aspects found to be erroneously managed and discussed among 
them during an FGD among the same cohort and another recruited into the TTT 
Project in Ilo-Ajegunle (another semi-urban community in Lagos) were postpar-
tum psychosis during and after labour, partners’ inclusion in family planning, 
postdated pregnancy lasting up to one and half years, exclusive breastfeeding 
and other breastfeeding issues. Likewise, immunisation of mother and child and 
efficient data collection of their activities with the client were also lacking among 
the majority (Tables 1–3) [22–24].

Another occurrence was during the FGM session at the same training in Osogbo 
(the capital of the traditional and religious state), where more than 80% of the 
participant CBAs vehemently supported that FGM was a compulsory family tradi-
tion and right to protect the female. Also that they relied on their “Opele” – divining 

TTT project location Community type State C/TBAs recruited by

Osogbo Semiurban Osun Traditional and TBAs leader

Orile-Iganmu Semiurban Lagos Traditional and TBAs leader

Ilo-Ajegunle Semiurban Lagos OIC and CHO in the community PHC

Ifako-Ijaiye Semiurban Lagos CHO in the community PHC

Ojokoro Semiurban Lagos CHO in the community PHC

Onipanu-Ota Rural Ogun TBAs representative

Baale-Ajuwon Rural Ogun Faith-based/Religious birthing attendants head

Table 1. 
Details of field work (project locations) and methods through which C/TBAs trained were mobilised and 
recruited.
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oracle – and herbs for complex and prolonged/obstructed deliveries rather than 
refer to a health facility, which has been working for them. However, the untold 
consequences of these actions and strong beliefs are the morbidity and mortal-
ity cases recorded among the mothers and babies that patronise them when they 
return home to commence their everyday lives. Some of the highlighted morbidity 
outcomes in the babies leading to permanent damages are neonatal jaundice, mis-
management of the first golden minute of life. While in the mothers are puerperal 
sepsis, postpartum haemorrhage, to mention a few [22–25].

Furthermore, another challenge was the lack of a comprehensive and all-inclu-
sive database of every functioning CBAs in communities despite having a regulating 

Age group % (n = 162)

18–35 years 11.2

36–45 years 33.6

46–65 years 51.5

Above 65 years 3.7

Gender % (n = 162)

Male 21.50

Female 78.50

Highest educational level % (n = 162)

Primary education 21.4

Secondary education 46.8

Postsecondary education/Tertiary/Colleges 14.7

Informal or no education 17.1

Type of initial training had to become a TBA % (n = 162)

Formally trained 52

Informally trained 48

NB: n is total number of Birthing Attendants reached by the TTT Project.
Data collection was by self-administered semi structured questionnaire, interview based and Focused Group 
Discussions. Data collation was between January 2018 till March 2021.

Table 2. 
Sociodemographic data of birthing attendants (community-based/traditional) reached.

Cadre of birthing attendants reached (n = 162) %

TBAs 38.00

CBAs 11.70

Faith Based 33.10

Nursing Officers 1.30

Auxiliary Nurses 12.70

JCHEWs 1.30

CHOs 1.30

CHEWs 0.60

NB: n is total number of Birthing Attendants reached by the TTT Project.

Table 3. 
Cadre of the birthing attendants reached via the TTT.
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body or a converging association or point of meeting with their assigned CHOs in 
their resident community PHCs. Hence, they cannot all be tracked, trained, or their 
activities monitored, with some even hiding under the guise of running a “private 
hospital” instead of the actual traditional homes or centres they run. These can be 
due to age, level of exposure, type and level of education/training, the difference in 
religion, location/locality, beliefs and practices [24–26].

Some evidence supporting this from data collated through our TTT project 
showed that of the 162 reached and trained; 51.5% were between the ages of 46–65, 
33.6% between 36 and 45 years, rarely the elderly who trained them showed (they 
made up only 3.7%) and the young one who are currently receiving the informal 
training (18–35 years’ participant made up just 11.2%). Keep in mind that age 
should not be a limitation to acquiring knowledge. Likewise, primarily those who 
had some form of formal training wanted more, as 52.0% of participants had some 
formal training to become birth attendants or community healthcare providers 
versus 48.0% who were informally trained. While 21.4% had primary education, 
46.8% had secondary education, 14.7% had postsecondary education (including 
college of health technology), and 17.1% had informal or no education [24].

Furthermore, the percentage of all participants attending the training by 
qualification and initial training recorded; 38.0% were TBAs, 33.1% faith-based 
birth attendants, 12.7% Auxiliary nurses, 11.7% CBAs, 1.3% Nursing Officers, 1.3% 
CHOs, 1.3% JCHEWs and 0.6% CHEW (SHI 2020 Annual report) [24]. This lower 
attendance of CBAs with higher qualifications might be attributed to the perceived 
need or aim of more training, mode of community entry, reachable circle and target 
of CBAs mobiliser [23, 24].

At a community entry meeting with one of the CBAs by the SHI strategy team 
(i.e. the contact person we were able to reach) in Baale-Ajuwon (a rural community 
in Ogun state), she emphasised in her native language that “as a faith-based CBA, I 
try not to mingle with the TBAs because of their diabolic ways…”, hence for the train-
ing would only reach out to the faith-based CBA like herself. This also shows the 
disharmony between the cadres of CBAs hindering them from learning and benefit-
ing from each other to progress and be able to offer the best to their clients. Also 
participant sex percentage was 21.5% male to 78.5% female. It was found that where 
women were the CBA leaders, mostly women only tend to come for the trainings 
and be more expressive, as opposed to where men were the leaders - the meetings 
were more dominated by men with women less expressive and taking permission 
from the men to air their opinions [22–24]. This shows the gender disparity and 
inequality even at the level of community health care.

However, despite these challenges hindering their roles, some progress has been 
made such as the increase in the knowledge and attitude towards FP, Safe delivery, 
hygiene practices in the workspace, immunisation, exclusive breastfeeding and 
empowerment with IEC and educative materials for themselves and their clients; all 
of which play a huge role in reducing maternal and child morbidity and mortality in 
their communities and the world at large. As during follow-up visits to the CBAs in 
FDG, they report more patronage on account of the free birthing kits and FP coun-
selling services they offer – courtesy of the Safer Hands Health Initiative [22–26].

7. The future and CBAS: recommendations

Currently and in the nearest future, the “irreplaceable” roles of CBAs in health-
care delivery services cannot be dismissed or disregarded. Hence, prompt actions 
must be taken to reduce the maternal, perinatal and child morbidity and mortality 
in Nigeria and globally associated with them. Some of which include;
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Legalising the roles of CBAs and building a controlled framework to integrate 
them into the formal healthcare system. Also, incorporating community stake-
holders input and participation can help improve healthcare service delivery and 
programs [7, 12, 13].

Strengthening effective communication between CBAs and skilled health 
workers to avoid disharmony and counter-productivity in the grassroots healthcare 
system. This can be achieved by creating a conducive and functional referral system 
and emergency line for CBAs to their community healthcare centres or medical 
practitioners in charge. This would also increase their access to healthcare facilities.

Trainings, educational conferences and empowerment at all levels (local, 
national and international) should be periodically and continuously done to cross-
learn from what is obtainable and yield positive outcomes in other developed places. 
Also, with a day dedicated to them (i.e. International day of CBAs) to recognise 
their ethical works, referrals and reported/documented activities [16, 19, 24]. This 
would inform their activities, exposure and incline them towards quality care 
delivery.

Likewise, incentivising their efforts to recruit a robust database of every CBAs in 
their communities – as they know themselves – and enrol their trainees for proper/
formal healthcare training in schools. Incentives could be per referral/enrollment or 
after a target number set is met, and it could be in the form of money, materials, or 
more opportunities like scholarships for formal enrollment, training, and attach-
ment in recognised institutions [16, 19, 24]. This would encourage them to come 
out, be trained and get acquainted with policies, protocols, infrastructural and 
healthcare advancements. Owing to that fact that over 50% of the TTT participants 
reported that government policies had no impact on their activities and approxi-
mately 40% had no idea of any government policies affecting their work, while only 
about 9% reported that the government was putting in some efforts to make their 
works good but can still do better [22–24].

Finally, increasing quality community health education for women, men and 
their families – which are socioculturally appropriate and sensitive – is essential. As 
this would inform their healthcare decisions, improve their health-seeking behav-
iours, and positively influence paternal attitudes towards healthcare which is also an 
important factor for the overall well-being and economic status of women and their 
families [14, 17, 18, 26].

8. Conclusion

Birth attended by CBAs, especially TBAs, is associated more with maternal and 
child morbidity and mortality in Nigeria and globally, as most TBAs are unskilled. 
Currently, Nigeria is leading in maternal and child morbidity and mortality with 
the high patronage of TBAs as opposed to a skilled birth attendant or going to 
health facilities. Therefore, to reduce these maternal and perinatal deaths and, in 
turn, achieve the global Sustainable Development Goals (SDGs), it is pertinent 
to upscale the role of these CBAs for more skilled birth attendance and other 
delivery services by training them and possibly integrating them into the formal 
health system.
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Appendices and nomenclature

CBAs  Community-based birth attendants
TBAs  Traditional birth attendants
SBAs  Skilled birth attendants
OIC  Officer in charge
CHOs  Community health officers
PHCs  Primary healthcare centres
CHEWs  Community health extension workers
JCHEWs Junior Community health extension workers
TTT  Training the traditional/community-based birth attendants
SDGs  Sustainable development goals
FP  Family planning
BTL  Bilateral tubal ligation
FGM  Female genital mutilation
GDP  Gross domestic profit
STIs  Sexually transmitted infections
WHO  World health organisation
SHI  Safer hands health initiative
LMICs  Low middle income countries
HICs  High-income countries
FGD  Focused group discussion
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