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Chapter 1

Making Universal Health  
Coverage Effective in Low- and 
Middle-Income Countries: A 
Blueprint for Health Sector 
Reforms
Peter O. Otieno and Gershim Asiki

Abstract

Health sector reforms not only require attention to specific components but 
also a supportive environment. In low- and middle-income countries (LMICs), 
there is still much to be done on ensuring that people receive prioritized health-
care services. Despite LIMCs spending an average of 6% of their GDP on health, 
there have been minimal impacts compared to high-income countries. Health sec-
tor reform is a gradual process with complex systems; hence, the need for a vision 
and long-term strategies to realize the desired goals. In this chapter, we present 
our proposal to advance universal health coverage (UHC) in LMICs. Overall, our 
main aim is to provide strategies for achieving actual UHC and not aspirational 
UHC in LMICs by strengthening health systems, improving health insurance 
coverage and financial protection, and reducing disparities in healthcare coverage 
especially on prioritized health problems, and enhancing a primary care-oriented 
healthcare system.

Keywords: universal health coverage, health sector reform, health systems,  
low- and middle-income countries

1. Introduction

More than three-quarters of the world’s population now live in low- and mid-
dle-income countries with the largest burden of infectious and non-communicable 
diseases [1]. Unlike the developed countries, LMICs are characterized by inad-
equate resources and lack of pragmatic interventions to tackle this crippling yet 
increasing disease burden [2]. Demographic and epidemiological transitions are 
fast shifting the disease burden from communicable to NCDs with LMICs contrib-
uting to more than two-thirds of the global burden of NCDs [3]. The preparedness 
of most LMICs to respond to these changes is questionable, with most countries 
still grappling with inequities in access to healthcare resulting from the pluralistic 
and fragmented healthcare systems [2]. As a result, most LMICs countries are 
currently undergoing profound health sector reforms as strongly influenced by 
international bodies such as the World Health Organization (WHO), World Bank, 
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the Inter-American Development Bank, and the International Monetary Fund. 
While some of the reform objectives are specific to each country, a common central 
focus has been around the need to develop a robust mechanism that ensures an 
efficient allocation of scarce resources and equitable healthcare access based on 
population needs.

Most of the LMICs have set universal health coverage (UHC) as an aspirational 
goal for national health sector reform [4]. The dimensions of UHC as envisaged by 
the World Health Organization comprises of three key elements: the proportion of 
the national population that is covered by pooled funds; the proportion of direct 
healthcare costs covered by pooled funds; and the health services covered by those 
funds [4]. Reich et al. classified four distinct groups of LMICs at different points 
along the UHC ladder: The first group comprises countries such as Bangladesh and 
Ethiopia found at the bottom of the UHC ladder. The countries in this group are 
still grappling with the integration of the UHC agenda within the national policy. 
The second group comprises countries such as Indonesia, Peru, and Vietnam that 
have made significant progress toward UHC but still face huge gaps in coverage. The 
third group comprises of countries, such as Brazil, Thailand, and Turkey that have 
attained several UHC policy goals but are still struggling with the sustainability 
issues. The fourth group comprises countries such as France and Japan that have 
already achieved UHC but still need to implement major national policy adjust-
ments targeting demographic and epidemiological challenges of aging populations 
and the increasing prevalence of degenerative diseases as well as innovations in 
technology [5].

In this chapter, we develop our proposals to advance UHC in LMICs. The chapter 
includes an overview of the health system in LMIC, the driving forces for changes, 
and our action plans to implement health sector reform for moving forward the 
UHC agenda in LMICs.

2. The healthcare system of LMICs

The healthcare systems of LMICs are highly fragmented across the public and 
private sector with expenditures averaging to 6% of GDP [6]. A recent report by the 
WHO has drawn attention to the weaknesses of the healthcare systems of LMICs. 
Of the 75 countries that account for more than 95% of maternal and child deaths, 
the median proportion of skilled birth attendance is only 62%, with pregnant moth-
ers without financial protection at the highest risk of unskilled delivery [7]. Figure 1 
shows the health care financing sources according to a country’s income. About 
half of health care financing in low-income countries comes from out-of-pocket 
 payments, as compared to a third and in middle and a quarter high-income coun-
tries [8]. Thus, the financial protection of households from the already impoverish-
ing effects of catastrophic health expenditures has been a major challenge for LMICs 
with only about a third of healthcare financing combined in funding pools [8].

Health insurance is considered by most LMIC as a promising means of achiev-
ing UHC [9]. Most countries have introduced various types of health insurance 
schemes with the commonest being National or social health insurance (SHI) 
which is based on mandatory insurance for formal sector employees [10]. Others 
include voluntary health insurance such as private health insurance (PHI) and 
community-based health insurance (CBI). The PHI have been implemented 
on a large scale in middle-income countries compared to low-income countries 
while CBHI are available in countries like Democratic republic of Congo, Ghana, 
Rwanda, and Senegal. [10]. The various types of health insurance may confer 
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different health impacts on the populations covered. For example, PHI mainly cov-
ers the affluent segments of a population while community-based health insurance 
(CBHI) is often preferred for the poor and the most vulnerable segment of the 
population [11]. Therefore, LMIC countries wishing to introduce health insurance 
schemes into their health systems must take into account the differences in various 
types of health insurance schemes. Studies on the population health by impacts 
of health insurance schemes in LMIC are scarce. Previous studies have evaluated 
the impacts of health insurance based on enrollment, financial management, 
and sustainability [2, 5, 12, 13]. A recent study on the performance of CBHI in 
LMICs, with a particular focus on China, Ghana, India, Mali, Rwanda, and Senegal 
revealed that the picture in Africa and Asia is very patchy [14]. Furthermore, the 
design of CBHI is heterogeneous with wide variations in population coverage, 
healthcare services covered and costs achieved [10]. The paucity of literature on the 
impact of SHI and PHI has resulted in a limited direct comparison of their options. 
Furthermore, most studies available on reforms in health insurance in LMIC are 
somewhat outdated.

The commitment by LMICs toward financial protection has been affirmed 
as part of the UHC. For example, countries in South and Southeast Asia such as 
the Philippines and Vietnam, have resorted to expand health insurance coverage 
by encouraging voluntary enrollment in social health insurance programs, while 
other countries, such as Thailand, have channeled funds from general taxation 
to the ministry of health and local authorities [15]. A recent report from the 
High-Level Expert Group on Universal Health Coverage in India recommended 
more financial allocations from the tax revenue base to public providers through 
a public purchaser at the state level as opposed to contributory insurance  
arrangements [16].

In Africa, Rwanda and Ghana have emerged as one of the countries with the 
highest health insurance coverage although the depth of the coverage is limited 
and there still exist financial protection gaps between the rich and the poor in both 
countries [13, 17]. The national health insurance program in Ghana is compulsory 
for every individual in the formal sector and voluntary for those in the informal 

Figure 1. 
Sources of healthcare financing.
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sector and free for the poorest members of the population. However, the chal-
lenges of having affordable premiums and maintaining voluntary enrolment have 
prompted the national government to propose a one-time payment rather than 
annual payment from those in the informal sector [13]. Given that the national 
healthcare system of Ghana is mainly financed by general taxation through value-
added tax therefore the proposal to introduce a one-time payment would signal a 
decline in the importance attached to contributory insurance [13].

In view of the limited resources and narrow tax base, budgetary allocations 
in most LMICs to the healthcare sector have fallen short of the 15% envisaged in 
the Abuja declaration [18]. Consequently, there has been a limited ability of 
many households to pay for health care, whether directly or through health 
insurance. While progress toward universal health coverage may inevitably be 
gradual, LMIC countries need to draw on a mix of healthcare financing sources. 
In particular, the financing options should take into account the diversities in the 
economic, social, and political environment and ensure that the most vulnerable 
segment of the population is financially protected with a reasonable depth of 
coverage.

2.1 Driving forces for changes

Despite LIMCs spending an average of 6% of its GDP on health, there have 
been minimal impacts compared to high-income countries. The health care system 
challenges in LMICs can be observed throughout the public and private sectors. 
First, public health services delivery is highly fragmented, and implementation of 
decentralization policies has failed in most LMICs. Also, there is a lack of primary 
care orientation, low institutional capacity, poor health information systems, and 
widespread inequalities in health care utilization. Second, most LMICs have low 
health insurance coverage and limited financial protection of households from the 
impoverishing effects of catastrophic health expenditures mainly due to the high 
levels of unemployment and poor management of pooled resources via the national 
health insurance schemes.

In the private health sector, problems arise due to a rigid regulatory framework 
that has resulted in the proliferation of private health providers which are unregu-
lated, unaccountable, and out of control. In most LMICs, the growth of the private 
health sector has been characterized by poor planning and government reluctance 
in monitoring licensing provisions. Most health professional councils are defunct 
and being misused by the dominant vested interests. Although equity in health 
service delivery and availability of health resources including human power have 
featured in policy documents of LMICs, the legal and licensing provisions for 
healthcare providers, setting up health facilities are not often seriously enforced. As 
a result, there is gross imbalance between the actual growth of the physical services 
and the quality of healthcare services provided.

3. A blueprint for health sector reforms in LMICs

To achieve effective UHC, meaning that people receive quality prioritized 
healthcare services resulting in the actual translation of goals into out-come 
improvements on prioritized conditions, the LMIC countries will need to address 
and correct some of the dysfunctional gears in the health system. In approaching 
this health sector reform process, we have decided to focus on several key issues 
(see Table 1). After describing each strategic challenge, we provide our proposed 
actions for reform. This is our blueprint for health sector reforms in LMICs.
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Key issue Strategy

Community and household level

• Physical, social, and financial barriers to access • Focus on expanding “close to client services,” 
for example, primary care services provided by 
community health volunteers (CHVs)

• Improve financial protection by expanding 
health insurance coverage and removing 
financial barriers at the point of use

• Improve responsiveness of the health service 
delivery through pay for performance approaches

• Poor demand for evidence-based interventions • Community mobilization by creation of 
support groups and welfare organizations to 
spread health information such as antenatal 
care and screening for chronic illnesses

Healthcare service delivery

• Inadequate qualified health workforce especially at 
primary care level

• Increase number of qualified staff

• Implement task shifting by training CHVs to 
treat common illness

• Increase allowance for work in remote areas

• Lack of motivation of staff and low remuneration, 
weak technical guidance, program management, 
and supervision

• Increase salaries sustainably and strengthen 
training and support supervision

• Inadequate medical supplies and equipment, 
poor health infrastructure, and limited access to 
healthcare services

• Improve public supply systems and utilize 
private retail system

• Allocate adequate resources for renovating, 
upgrading, and expanding public facilities, 
contract nongovernmental organizations to 
provide services

Policy and strategy management in health sector

• Fragmented and overly centralized planning and 
management systems

• Decentralize planning and management

• Weak drug policies and supplies system • Introduce new supply mechanisms

• Rigid regulatory frameworks and proliferation 
unregulated, unaccountable, and out of control 
private health sector

• Strengthen regulation through enforcement 
legal mechanisms, for example, licensing 
provisions for healthcare providers and setting 
up health facilities

• Poor cooperative action and partnership between 
civic organizations and government

• Engagement of civic organizations in planning 
and service oversight

• Weak incentives to use inputs efficiently and to 
respond to user needs and preferences

• Use of output-based payments and external 
assistance programs

• Fragmented donor funding, which reduces flex-
ibility and ownership; low priority given to systems 
support

• Implement reforms to aid management and 
delivery (e.g., sector wide approaches and 
International Health Partnership Plus)

• Provide increased financing for systems 
support

Political and physical environment

• Governance and overall policy framework (e.g., 
corruption, weak government, weak rule of law 
and enforceability of contracts, political instability 
and insecurity, social sectors not given priority in 
funding decisions, and weak structure for public 
accountability)

• Encourage improved stewardship and account-
ability mechanisms by encouraging growth in 
civic organizations
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sector and free for the poorest members of the population. However, the chal-
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the Abuja declaration [18]. Consequently, there has been a limited ability of 
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economic, social, and political environment and ensure that the most vulnerable 
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3. A blueprint for health sector reforms in LMICs

To achieve effective UHC, meaning that people receive quality prioritized 
healthcare services resulting in the actual translation of goals into out-come 
improvements on prioritized conditions, the LMIC countries will need to address 
and correct some of the dysfunctional gears in the health system. In approaching 
this health sector reform process, we have decided to focus on several key issues 
(see Table 1). After describing each strategic challenge, we provide our proposed 
actions for reform. This is our blueprint for health sector reforms in LMICs.
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4. Measuring and monitoring implementation

The essential components of the health sector reforms proposed in Table 1 
are only the gears to drive health sector reforms in LMICs to improve health 
outcomes. The realized gains from these reforms should be equitable distrib-
uted between and with LMICs. Monitoring progress of health sector reforms 
requires a robust health management information system embedded in a national 
interoperability plan. The measurable standards at the national at global level 
can be obtained level can be obtained from this plan to ensure that information 
generated can be harmonized and used for surveillance, monitoring, and evalu-
ation of interventions and policies and clinical decision making at the point 
of care.

Enhancing prevention, promotion, treatment, rehabilitation, and pallia-
tive care to people in need without financial hardship as envisaged in the UHC 
requires major focus on the three interrelated components of UHC: first, ensuring 
a full spectrum of quality health services according to the needs; second, improv-
ing financial protection from direct payment for health services when consumed; 
and, lastly, expanding coverage for the entire population. In this regard, we 
propose a system of UHC monitoring in LMICs that will ensure that progress 
toward UHC reflects the unique epidemiological and demographic profiles of 
LMICs as well as the population demands and levels of economic development. 
The monitoring and evaluation plan for UHC in LMIC should include two guiding 
principles: financial protection and coverage of healthcare services. The primary 
outcomes include effectiveness, equity, and quality of healthcare at all levels of 
the health system for the full population across the life cycle, including all ages 
and genders.

5. Conclusions

Health sector reforms in LMIC not only require a central focus on the health 
systems components but also a supportive environment for innovation and change. 
Health sector reform is a gradual process with complex systems hence the need for 
a vision and long-term strategies to realize the desired goals. Although most LMICs 
have prioritized UHC in their national policy agenda, there are still needs to work 
on achieving effective UHC, especially with regard to quality and equity. Therefore, 
the LMIC should focus on achieving actual and not aspirational UHC by strength-
ening health systems by improving health insurance coverage and financial protec-
tion, improving access to healthcare, reducing disparities in healthcare coverage 
especially on prioritized health problems, and enhancing a primary care-oriented 
healthcare system.

Key issue Strategy

Global health

• Fragmented governance and management struc-
tures for global health

• Improve global coordination (e.g., the Paris 
Declaration, Accra Agenda for Action)

• Emigration of doctors and nurses to high-income 
countries

• Seek voluntary agreements on migration of 
doctors and nurses

Table 1. 
Key issues faced by healthcare systems in LMICs and proposed action for reform.
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Chapter 2

Access to Maternal Healthcare 
Services under the National Health 
Insurance Policy in the Upper West 
Region, Ghana
Ibrahim Abu Abdulai and Abdul-Moomin Adams

Abstract

Health insurance coverage provides the spring board for pregnant women to 
access and utilise maternal healthcare services. Yet, studies on health insurance 
coverage, access and utilisation of maternal healthcare are a handful. Consequently, 
this study examines women’s access and utilisation of maternal healthcare services 
under the free maternal health policy in two districts in northern Ghana. The study 
adopted the mixed research approach with the aid of the cross-sectional design 
involving 212 respondents. An interview schedule was utilised in the collection 
of data. Percentages, Chi-square test for independence and Mann-Whitney U test 
as well as thematic analysis were used to analyse the data. The study revealed that 
93.9% of the respondents had enrolled unto the national health insurance scheme 
and 98.6% of them went for antennal care. Majority (66.5%) of them had facility-
based delivery.  However, 79.7% of them incur cost in seeking delivery care. In brief, 
health insurance coverage appears to contribute to improved access and utilisation 
of maternal healthcare services in the two districts. Nonetheless, the government 
should provide the basic items that are needed for delivery to lessen the cost burden 
associated with facility-based delivery.

Keywords: healthcare, health, insurance, maternal, Ghana

1. Introduction

Access to healthcare including maternal healthcare services drives public health 
policies across the globe [1–3]. According to Ribot [4], access connotes the ability 
to make use of a resource. In the field of maternal healthcare, access entails the 
ability of women to obtain prenatal, antenatal, facility-based delivery and postnatal 
services [5] since these services contribute to beneficial health outcome for both 
the baby, and mother. Hence, Krutilova [6] maintains that all individuals including 
women ought to have access to healthcare that meet their needs regardless of their 
economic, social and physical attributes. Yet, access to maternal healthcare services 
remains a major development challenge around the world and in Africa, the state 
of affairs is more disquieting [6]. In sub-Saharan Africa in particular, Twum et al. 
[7] posit that financial constraints tend to erect barriers to access healthcare for the 
less privileged, particularly women. As a result, Kibusi et al. [8] pointed out that 
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Health insurance coverage provides the spring board for pregnant women to 
access and utilise maternal healthcare services. Yet, studies on health insurance 
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this study examines women’s access and utilisation of maternal healthcare services 
under the free maternal health policy in two districts in northern Ghana. The study 
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based delivery.  However, 79.7% of them incur cost in seeking delivery care. In brief, 
health insurance coverage appears to contribute to improved access and utilisation 
of maternal healthcare services in the two districts. Nonetheless, the government 
should provide the basic items that are needed for delivery to lessen the cost burden 
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1. Introduction

Access to healthcare including maternal healthcare services drives public health 
policies across the globe [1–3]. According to Ribot [4], access connotes the ability 
to make use of a resource. In the field of maternal healthcare, access entails the 
ability of women to obtain prenatal, antenatal, facility-based delivery and postnatal 
services [5] since these services contribute to beneficial health outcome for both 
the baby, and mother. Hence, Krutilova [6] maintains that all individuals including 
women ought to have access to healthcare that meet their needs regardless of their 
economic, social and physical attributes. Yet, access to maternal healthcare services 
remains a major development challenge around the world and in Africa, the state 
of affairs is more disquieting [6]. In sub-Saharan Africa in particular, Twum et al. 
[7] posit that financial constraints tend to erect barriers to access healthcare for the 
less privileged, particularly women. As a result, Kibusi et al. [8] pointed out that 
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maternal mortality ratio in Sub-Saharan Africa continues to rise despite the many 
interventions such as health insurance.

Health insurance, therefore, comes in handy as it provides a mechanism for 
pregnant women to access and utilise maternal healthcare services. Ho [9] elu-
cidates that health insurance protects the poor in particular against the risk of 
incurring medical and related financial costs at the point of service utilisation. In 
addition, Dalinjong et al. [10] emphasise that health insurance coverage allows all 
pregnant women to access maternal health services throughout pregnancy, child-
birth, and post-delivery. Further, health insurance plays a critical role in improving 
maternal mortality ratio and related health outcomes [8]. Thus, governments have 
the responsibility to capture all persons including women under a health insurance 
scheme [11] to protect them against incurring financial cost at the point of maternal 
health services utilisation as insinuated by the social justice theory.

The social justice theory’s core arguments centre on fairness and equality. As 
such, all people have a right to fair treatment and an equal share of the benefits 
of society [12] including health insurance coverage and consequently access to 
maternal health services. Also, Jost and Kay [13] elucidate that social justice ensures 
that societal benefits and obligations are shared in accordance with acceptable 
procedures, norms and rules that promote basic rights, liberties and entitlement 
of individuals and or groups within a society. Furthermore, social justice involves 
a fair and equal access to primary goods such as maternal healthcare services [14]. 
Bankson [15] contributes that social justice encourages the redistribution of goods 
and resources such as maternal health services in a way that improves the situa-
tions of the disadvantaged. In a nutshell, social justice is predicated on equal access 
and in the view of Nussbaum [16], efforts should be geared towards removing the 
obstacles that perpetuate differences, marginalisation or discrimination based on 
geographical location. Thus, health insurance coverage appears to provide a window 
of opportunity to reduce Out-of-pocket expenditure [17] and ease access to mater-
nal healthcare services.

Access theory is hinged on the ability of the individual/or group to benefits from 
resources such as health insurance through acceptable processes [4, 18]. Ribot and 
Peluso [18] conceive access to mean the ability of the individual/or group to benefit 
from such things as material objects, persons, institutions, and symbols. Therefore, 
the central tenets of access theory are maintenance, and control which are mediated 
by institutional structures and processes [4] within a social system. According to 
Ribot [4], maintenance concerns expending resources for individual/or collective 
benefit, whereas power over others constitutes control. In addition, Ribot and 
Peluso [18] intimate that power constitutes the material, cultural and political-
economic constituents within the social setup that spell out access to resources such 
as maternal healthcare. In brief, the expending of national resources in the form 
of free enrolment of pregnant women onto the national health insurance scheme 
[NHIS] seeks to guarantee access and utilisation of maternal healthcare services.

According to the World Health Statistics [19], 303, 000 women died as a result 
of pregnancy related causes in 2015. WHO further notes that 99% of the deaths 
occurred in low and middle-income countries (LMIC) and 64% of these deaths 
occurred in Africa. Previously, WHO [20] had estimated that Sub-Saharan Africa 
alone accounted for about 66% of global maternal related deaths. Specifically, 
Nigeria and India accounted for 19% and 15% respectively of global maternal 
deaths in 2015 [20]. Therefore, it is imperative for governments to ensure that 
women have access to quality care before, during and after childbirth since this will 
improve maternal mortality ratio [19]. Suffice it to say, the level of maternal mortal-
ity may have stimulated the formulation of sustainable development goals (SDGs) 
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since health is fundamentally linked to sustainable development. Specifically, goal 
3 focuses on ensuring that all people including pregnant women enjoy healthy 
lives and wellbeing. Thus, governments are obliged to ensure the realisation of this 
important goal.

In 2003, Ghana introduced a NHIS as a measure to safeguard its population 
against out-pocket-payment at the point of accessing healthcare services [21] 
particularly maternal healthcare services. It is, however, important to note that the 
NHIS policy recognises that some sections of the society may not be able to make 
the minimum contribution to the scheme [22]. As a result, children under 18 years 
old, elderly above 70 years old, Social Security and National Insurance Trust 
(SSNIT) pensioners, pregnant women, and extreme poor do not pay the premium 
[22]. This signals that exemption of pregnant women from paying the premium 
seeks to do away with financial barriers to maternal healthcare services and thus, to 
reduce or eradicate pregnancy-related deaths.

However, in Ghana, a total of 955 women died from pregnancy related causes in 
2016 [23]. Ghana Statistical Service (GSS), Ghana Health Service (GHS), and ICF 
[24] also report that pregnancy-related mortality ratio for Ghana hovers around 
343 deaths per 100,000 live births. GHS [23] had earlier noted that Greater Accra 
recorded the highest number of maternal deaths and this can be attributed to the 
concentration of referral facilities in Accra. GHS adds that the Upper West Region 
accounted for only 2% of the total maternal deaths in Ghana [23]. Nevertheless, GHS 
[23] posits that the Upper West Region is characterised by scattered health facilities 
which contribute to poor access to healthcare. This begs the question of whether 
enrolment and exemption of pregnant women from the payment of the NHIS’s pre-
mium guarantees access and utilisation of maternal healthcare service in the region.

The Wa West and Wa East districts are among the underprivileged in Ghana. In 
terms of health infrastructure and personnel, for instance, the Wa-West District is 
disadvantaged [25]. The District has one health centre and 27 community health 
planning services (CHPS) compounds that serve 81,348 people [25, 26] living in 
the 208 communities. The Wa East district also has its fair share of challenges. The 
district suffers from limited health facilities, insufficient health personnel, inacces-
sible communities, and poor road network [27]. This hints that perhaps the people 
and in particular pregnant women living in these districts may suffer deprivation 
and injustice as a result of the persistence of these challenges.

Still, studies that relate to access to maternal healthcare under Ghana’s NHIS 
appear to ignore rural idiosyncrasies associated with access to maternal healthcare 
services. Using 2008 DHS data, Wang et al. [28] examine the impact of NHIS 
coverage on access to maternal healthcare services in Ghana and came to the conclu-
sion that majority of pregnant women reported at least one antenatal care visit 
and facility-based delivery. The study presented a national picture but fell short 
of a discussion of access to maternal healthcare services in rural areas. In a related 
study, Twum et al. [7] investigated access to maternal healthcare services under 
NHIS’s free maternal healthcare policy in relatively well-endowed urban towns of 
Kintampo and Jema. The authors reported that pregnant women who were cov-
ered under the free maternal healthcare policy completed the recommended four 
antenatal care visits and delivered in a health facility but did not go for postnatal 
care. Yet the study ignored rural anomalies, distance and waiting time at the facility 
as important ingredients of access to maternal healthcare.

This study contributes to knowledge, first, by shifting the fulcrum of analysis 
of access from property to maternal healthcare and secondly, it sheds light on how 
enrolment onto the NHIS contributes to access to maternal healthcare in the two 
rural districts in the Upper West Region. Therefore, the study seeks to address the 
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maternal mortality ratio in Sub-Saharan Africa continues to rise despite the many 
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ity may have stimulated the formulation of sustainable development goals (SDGs) 
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following objectives: (1) assess how NHIS underwrites access to maternal health-
care services, and (2) examine the utilisation of maternal healthcare services under 
the NHIS policy. The paper is divided into six sections. The section following this 
discusses the concepts that underpin the study. Next, a review of some empirical 
studies that relate to the subject matter of the paper is presented. The fourth section 
presents the methodology adopted for the study and the fifth section presents the 
empirical evidence of the study, while conclusions and policy implications consti-
tute the final section.

2. Conceptual discussions

WHO [29] describes maternal health as the wellbeing of women before, dur-
ing pregnancy, at childbirth and post-delivery. Therefore, maternal healthcare 
is concerned with providing pregnancy-related services to women and teen-age 
girls [24, 29]. Accordingly, maternal healthcare services include antenatal care 
(ANC), delivery care, and postnatal care (PNC) [24]. ANC denotes the care 
provided by skilled health workers to pregnant women and adolescent girls to 
ensure the best health conditions for the mother and baby [30]. Also, WHO notes 
that the uptake of ANC services enables skilled health personnel to identify risk, 
prevent risk and manage pregnancy-related diseases as well as engage in health 
education and promotion among pregnant women. Rutaremwa et al. [5] add that 
ANC attendance appears to help reduce stillbirths and neonatal death. Lincetto 
et al. [31] had earlier recommended that four ANC visits at specific intervals 
enable care givers to make essential interventions during pregnancy and subse-
quently during delivery.

Delivery care means attention given to mother during labour and delivery to 
respond to problems that may arise during the process. The care provided to women 
and new-borns until discharge is crucial for their health after they leave the health 
facility [20]. Further, WHO [30] noted that delivery care reduces illness and death 
in mothers and their new-borns babies. PNC, on the other hand, involves the provi-
sion of a supportive environment in which a woman, her baby and the wider family 
can begin their new life together [32]. According to Charlotte et al. [33], PNC 
ensures continuity of care for mother and baby as well as help to support healthy 
behaviours. Thus, PNC contributes to the beneficial health outcome for the baby as 
well as the mother [5]. Timilsina and Dhakal [34] also note that PNC helps to assess 
the health status of mother and new-born so as to be able to institute a remedy 
to any defect and to formulate preventive measure that may become necessary. It 
is, however, important to state that access to maternal healthcare services plays a 
crucial role in the utilisation of these services.

Access to healthcare refers to the ability of a given individual or group to enter 
into a health care delivery facility [35] and utilise the available services. In other 
words, access to health care describes the relationship between need, provision and 
utilisation of health services [36]. Therefore, access to maternal healthcare entails 
the entry into and use of skilled services during pregnancy, delivery and post-deliv-
ery [37]. However, the costs associated with seeking maternal healthcare services 
may discourage pregnant women, particularly the poor, from receiving healthcare 
services promptly [38]. As such, in 2003, the NHIS was introduced in Ghana and 
subsequently, in 2008, a free maternal healthcare programme (FMHCP) was set in 
motion to alleviate the cost burden associated with seeking maternal healthcare [7]. 
As a result, pregnant women do not pay a premium for fresh registration or renewal 
of membership and processing fees [7].
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3. Empirical review

So far, our discussion is centred on the concepts that underpin the study. This 
section considers some empirical studies that have been carried out on health 
insurance and access to maternal healthcare services. Kibusi et al. [8] sought to 
find out whether health insurance coverage enabled pregnant women to utilise 
maternal health services in Tanzania. The study revealed that a small percentage 
of the respondents were covered by health insurance. Further, the results showed 
that the timing of the first ANC visit was also low and few women completed the 
recommended ANC visits. Yet, the authors found that majority of the respondents 
delivered at health facilities under skilled attendants and concluded that health 
insurance coverage was associated with the recommended timing of the first ANC 
visit as well as increases the chances for facility-based delivery. In Bangladesh, Banik 
[38] had earlier found that majority of pregnant women had their nearest health 
centre within a one-kilometre distance but had to wait for about an hour before 
being seen by the nurses or doctors. Also, decisions about seeking maternal health-
care services made by both husband and wife were higher compared to those made 
by husband or wife alone [38].

In a related study, Twum et al. [7] assessed the effectiveness of a free maternal 
healthcare programme under the NHIS in Ghana. The social justice and access 
theory undergird the study. The authors discovered that health insurance status of 
respondent played an important function in the use of maternal healthcare services 
and women with health insurance coverage had a better opportunity to use antena-
tal care, deliver at the facility and postnatal care compared with those who are not 
registered. Similarly, Dalinjong et al. [10] assessed the implementation of the free 
maternal health policy in rural Northern Ghana using the qualitative approach. The 
study found that women still paid for drugs, supplies, laboratory services including 
ultrasound scans and transport as well as the purchase of other items for childbirth. 
They also reported that distance and time taken to reach the nearest facility were 
impediments to seeking maternal healthcare. The next section of the paper dis-
cusses the study locations, sampling, data collection methods and instruments as 
well as data analysis techniques deployed in the study.

4. Study methods

The study was conducted in Wa West and Wa East Districts in the Upper West 
Region. The Wa West District is home to 81,348 people with 50.5% being females 
and the rest being males with a Total Fertility Rate of 4.1. The district is entirely 
rural and is located in the western part of the Upper West Region. The district lies 
between longitudes 9°40′N and 10°10′N and latitudes 2°20′W and 2°50′W. The 
southern part of the district is bordered by Northern Region, Nadowli-Kaleo 
District to the north-west, Wa Municipal to the east and Burkina Faso to the west 
[25]. The District occupies nearly 1492.0 km2 and its capital, Wechiau is about 
15.0 km away from Wa the regional capital. On the other hand, the Wa East district 
lies between latitudes 9°55′N and 10°25′N and longitude 1°10′W and 2°5′W and 
covers a land area of about 4297.1 km2. The district capital, Funsi is about 115 km 
away from Wa and shares boundaries with West Mamprusi, West Gonja and 
the Sissala East district to the northwest, southeast and north, respectively. The 
district host about 72,074 inhabitants and 50.5% of them are males while the rest 
are females with a Total Fertility Rate of 3.9 [39]. Figure 1 shows the zonal centres 
selected for the study.
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The mixed research approach with the aid of the cross-sectional design which 
requires taking a snapshot of the phenomenon under consideration. However, the 
study was tilted towards the quantitative approach. The total number of households 
in the four sampled communities was 454. The sample size was computed using 
Yamane’s statistical formula: n =    N _ 

1 + N   (e)    2 
   ; where n is the sample size, N is the size of 

the study population, and e is the margin of error [40]. In this study, N = 454 and 
e = 0.05. The sample size was computed as: n =    454 ____________ 

1 + 454   (0.05)    2 
    = 212. Therefore, the samples 

size for the study was 212 households.
The multi-stage sampling technique was deployed in selecting zonal centres, 

communities and households. First, Wa East district has four zonal centres: Funsi, 
Bulenga, Kulkpong, and Baayiri, whereas Ga, Gurungu, Vieri and Wechiau con-
stitute the zonal centres for the Wa West District. Two zonal centres from each 
district (Bulenga, Baayiri, Vieri and Ga) (see Figure 1) were randomly selected to 
participate in the study. In each zonal centre, the names of the communities were 
compiled and one community was randomly selected. In all, four communities 
(Guonuo, Tampala, Ga, and Berenyasi) were randomly sampled for the study. 
Following on that one house was randomly selected and the subsequent houses were 
then systematically sampled after every fourth house. Finally, women within the 
reproductive ages of 15–49 years [41] who have had children between 2015 and 2019 
were identified and interviewed. Interviewing was the method used to collect the 
data with the aid of an interview schedule which contained both open-ended and 
closed-ended questions. Descriptive statistics, chi-square test for independence, 
Man-Witney test and thematic analysis were deployed in the analysis of the data. 
The results were presented in tables, text and narration.

5. The evidence

5.1 Background characteristics of respondents

The results show that the maximum age of respondents was 42 years whereas the 
minimum age was 15 years with a median of 25 (Mean = 25.94; Std Deviation = 6.32; 

Figure 1. 
Map of Wa East and Wa West show zonal centres sampled for the study. Source: adapted from GSS [25, 39].
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Skewness = .749) with a quartile deviation of 4.5 years. This finding agrees with 
WHO [41] that reproductive age of women ranges between 15 and 49 years. The 
results also indicate that 93.9% of the respondents were married while the rest were 
single. As shown in Table 1, 48% of the respondents have no formal education 
whereas only 4.2% attained tertiary education. Also, 41% of them were engaged in 
farming and another 19.3% were indulged in petty trading while only 2.8% were 
involved in weaving as their means of living. This finding is consistent with GSS 
[25, 39] discovery that many people in both districts were illiterates and their main 
occupation is agriculture.

5.2 Access to maternal healthcare

Access to maternal healthcare services was analysed first, on aggregate and later 
based on location. The results of the analysis show that 93.9% of the respondents 
had enrolled unto the national health insurance scheme whereas the rest had not 
registered to benefit from the exemption of pregnant women from paying the pre-
mium. Further analysis was conducted based on community of origin to determine 
whether differences exist with respect to enrolment unto the NHIS. The results 
indicate that 89.8% of the respondents had enrolled unto the NHIS in the Wa-East 
district, whereas 97.4% of them were registered with the scheme in the Wa-West 
district. This suggests that the Wa West district had more women registered under 
the NHIS than Wa East district. A chi-square test for independence (with Yates 
Continuity Correction) was carried out to determine whether there is an associa-
tion between enrollment unto the NHIS and seeking maternal healthcare services. 
The test results revealed no significant association between registration for NHIS 
and seeking maternal health care [χ2 (1, n = 212) = 0.00, p = 1.00, phi = −0.03]. 
This finding is in line with Twum et al.’s [7] discovery that in Ghana, pregnant 
women do not pay a premium for fresh registration or renewal of membership and 
processing fees.

Frequency Percent (%)

Educational attainment

No formal education 102 48.1

Basic 81 38.2

Secondary 20 9.4

Tertiary 9 4.2

Total 212 100

Occupation of respondent

Farming 87 41

Petty trading 41 19.3

Housewife 34 16

Dress making 28 13.2

Weaving 16 7.5

Food vending 6 2.8

Total 212 100

Source: Field survey, 2019.

Table 1. 
Educational achievement and occupational distribution of respondents.
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The results were presented in tables, text and narration.

5. The evidence

5.1 Background characteristics of respondents

The results show that the maximum age of respondents was 42 years whereas the 
minimum age was 15 years with a median of 25 (Mean = 25.94; Std Deviation = 6.32; 

Figure 1. 
Map of Wa East and Wa West show zonal centres sampled for the study. Source: adapted from GSS [25, 39].
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Skewness = .749) with a quartile deviation of 4.5 years. This finding agrees with 
WHO [41] that reproductive age of women ranges between 15 and 49 years. The 
results also indicate that 93.9% of the respondents were married while the rest were 
single. As shown in Table 1, 48% of the respondents have no formal education 
whereas only 4.2% attained tertiary education. Also, 41% of them were engaged in 
farming and another 19.3% were indulged in petty trading while only 2.8% were 
involved in weaving as their means of living. This finding is consistent with GSS 
[25, 39] discovery that many people in both districts were illiterates and their main 
occupation is agriculture.

5.2 Access to maternal healthcare

Access to maternal healthcare services was analysed first, on aggregate and later 
based on location. The results of the analysis show that 93.9% of the respondents 
had enrolled unto the national health insurance scheme whereas the rest had not 
registered to benefit from the exemption of pregnant women from paying the pre-
mium. Further analysis was conducted based on community of origin to determine 
whether differences exist with respect to enrolment unto the NHIS. The results 
indicate that 89.8% of the respondents had enrolled unto the NHIS in the Wa-East 
district, whereas 97.4% of them were registered with the scheme in the Wa-West 
district. This suggests that the Wa West district had more women registered under 
the NHIS than Wa East district. A chi-square test for independence (with Yates 
Continuity Correction) was carried out to determine whether there is an associa-
tion between enrollment unto the NHIS and seeking maternal healthcare services. 
The test results revealed no significant association between registration for NHIS 
and seeking maternal health care [χ2 (1, n = 212) = 0.00, p = 1.00, phi = −0.03]. 
This finding is in line with Twum et al.’s [7] discovery that in Ghana, pregnant 
women do not pay a premium for fresh registration or renewal of membership and 
processing fees.

Frequency Percent (%)

Educational attainment

No formal education 102 48.1

Basic 81 38.2

Secondary 20 9.4

Tertiary 9 4.2

Total 212 100

Occupation of respondent

Farming 87 41

Petty trading 41 19.3

Housewife 34 16

Dress making 28 13.2

Weaving 16 7.5

Food vending 6 2.8

Total 212 100

Source: Field survey, 2019.

Table 1. 
Educational achievement and occupational distribution of respondents.
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We sought to find out whether respondent paid money to be registered under 
the NHIS in the sampled communities. The results showed that 75% of the respon-
dents mentioned that they did not pay money to register under the scheme while the 
rest indicated that they paid money to register at the time they were pregnant. This 
means that the 25% who paid money to be registered under the scheme did not go 
to any health facility to confirm their pregnancy before they went for the NHIS reg-
istration. This is because a confirmation of the pregnancy is required by the NHIS 
to exempt a pregnant woman from premium payment. The results further indicate 
that in the Wa East District, 70.4% of the respondents noted that they did not pay 
money to be registered whereas the rest of them stated that they paid money to be 
registered. On the other hand, 78.9% of the respondents in the Wa West District 
reported that they did not pay money to register under the NHIS while the rest 
specified that they paid money to register under the NHIS. This hints that govern-
ment expenditure on the exemption of pregnant women from paying the premium 
amount to the proposition of a key tenet of the access theory that concerns expend-
ing resources for individual/or collective benefit [4].

The distance of the nearest health facility from the sampled communities was 
considered. The results indicate that the minimum distance was 1 km whereas 
the maximum distance to the nearest health facility was 17 km with a mean of 
6.5 (Median = 6.2; Quartile Deviation = 3; Skewness of 0.94) and an associated 
Standard Deviation of 5.22. The distance of the nearest health facility was also 
examined based on location and the results in the Wa East district indicate that the 
longest distance to the nearest health facility was 17 km while the shortest distance 
was 6.2 km and a median of 6.2 (Mean = 9.8; Std Deviation = 5.2 Skewness = 0.697) 
and with an associated quartile deviation of 5.4. However, in the Wa West District, 
the minimum distance to the nearest health facility was 1 km radius whereas the 
maximum distance was 12 km and a median of 1 (Mean = 3.7; Std Deviation = 3.2; 
Skewness = 0.41) with a related quartile deviation of 3. Comparing the medians, it 
is noticed that the median distance for Wa East is higher (6.2 km) than that of Wa 
West with a value of 1 km. This is inconsistent with Banik’s [38] finding that the 
majority of pregnant women had their nearest health centre within a one-kilometre 
distance in Bangladesh. This difference is probably attributed to the variation in 
economic resources between Ghana and Bangladesh.

The amount of time spent travelling to a health facility to access healthcare has 
implication for the utilisation of services at the health facility. Therefore, the time 
spent to reach the nearest health facility was analysed first at the aggregate level and 
later based on location. The results indicate that the least time spent to reach the 
nearest health facility was 30 min or less whereas the maximum time spent was 3 h 
with a median of 45 min (Mean = 59.7; Std Deviation = 41.7; skewness = 1.54) and 
with an associated quantile deviation of 15. In the Wa East District, the maximum 
time spent to reach the nearest health facility was 3 h while the minimum time was 
45 min and a median of 1 h (Mean = 86; Std Deviation = 42; Skewness = 1.18) and a 
corresponding quantile deviation of 45. On the contrary, the shortest time spent to 
reach the nearest health facility in the Wa West District was 30 min or less whereas 
the longest time was 2½ h and a median of 30 min (Mean = 43; Std Deviation = 
25.9; Skewness = 2.92) and an associated quartile deviation of 15. Juxtaposing the 
medians, it is realised that the median time spent to reach the nearest health facility 
in the Wa East District is more than that of the Wa West District. This signals that 
women in the Wa East District spend more than travelling to the nearest health 
facility than their counterparts in the Wa West District. This finding contradicts 
Nussbaum [16] view that efforts should be geared towards removing obstacles that 
perpetuate differences, marginalisation or discrimination based on geographical 
locations to ensure equal access to resources.
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Waiting time at the facility before respondents were attended to was also consid-
ered. On aggregate, the results indicated that the median time spent waiting was 1 h 
and the minimum time was 30 min or less, while the maximum time was 3 h (Mean 
= 62; Std Deviation = 35.31; Skewness = 1.15) with an associated quartile deviation 
of 30. The data was further disaggregated based on location. The results show that 
in the Wa East, the maximum time respondents waited to be attended to was 3 h 
whereas the minimum time was 30 min or less with a median of 1 h (Mean = 55.7; 
Std Deviation = 34.9; a skewness = 1.77) and with a related quartile deviation of 
15 min. On the other hand, the longest time spent waiting to be attended to in the 
Wa West was 3 h while the least time was 30 min and a median of 1 h (Mean = 67; 
Skewness = 0.73; Std Deviation = 34.7) and a corresponding quartile deviation 
of 19. Matching the medians, it is noted that there is no difference in the amount of 
time spent waiting to be attended to at the health facility in the two districts. The 
time spent at the health facility could be a disincentive for women to seek maternal 
healthcare if they have other activities to undertake. This finding confirms Banik 
[38] calculation that majority of pregnant women had to wait for about an hour 
before being seen by the nurses or doctors in Northern Bangladesh.

5.3 Utilisation of maternal health services

The utilisation of antenatal care services helps reduce stillbirths and neonatal 
death as well as prevents and manage risk associated with pregnancy [5, 30]. In this 
respect, the utilisation of maternal healthcare services was analysed. On a whole, 
the results show that 98.6% of the respondents went for antennal care during the 
last pregnancy while the rest did not attend because they had not registered under 
NHIS. Out of the 98 respondents in the Wa East District, 99% stated that they 
attended ANC and 98.2% of the 114 respondents in the Wa West District mentioned 
they attended ANC. Further, we wanted to know whether respondents completed 
the compulsory ANC attendance. The results at the aggregate level indicated that 
86.9% of the respondents completed the recommended ANC attendance, whereas 
the rest did not complete the required attendance. The data was further disag-
gregated based on district of origin to determine whether differences existed as 
regards ANC attendance in the two districts. The results showed that 79.6% of the 
respondents in the Wa East district completed the recommended four ANC atten-
dances, while the rest did not. Conversely, 93% of the respondents indicated that 
they completed the four mandatory ANC attendances in the Wa West District while 
the remainder did not fulfil it. This compares with the findings made by Wang et al. 
[28] that the majority of pregnant women reported at least one antenatal care visit 
in Ghana.

WHO [30] notes that the early uptake of ANC services enables skilled health 
personnel to identify risk, prevent risk and manage pregnancy-related diseases as 
well as engage in health education and promotion among pregnant women. As such, 
it is important to know when the first ANC was initiated. The results (Table 2) 
indicate that 29.2% of the respondents initiated the first ANC attendance during 
the first month of the pregnancy while 24.5% of them initiated it during the second 
month of the pregnancy and another 18.9% started attending ANC during the third 
month of their last pregnancy. The results further showed that an accumulated 
1.9% of the respondents initiated after the seventh month of their last pregnancy. 
This signals that the majority of the respondents sought antenatal care early. This 
implies that they are likely to avoid pregnancy related complications and have safe 
delivery. The results of the current study appear to disagree with the finding made 
by Kibusi et al. [8] that timing of the first ANC visit was also low and few women 
completed the recommended ANC visits.
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5.3 Utilisation of maternal health services

The utilisation of antenatal care services helps reduce stillbirths and neonatal 
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they completed the four mandatory ANC attendances in the Wa West District while 
the remainder did not fulfil it. This compares with the findings made by Wang et al. 
[28] that the majority of pregnant women reported at least one antenatal care visit 
in Ghana.

WHO [30] notes that the early uptake of ANC services enables skilled health 
personnel to identify risk, prevent risk and manage pregnancy-related diseases as 
well as engage in health education and promotion among pregnant women. As such, 
it is important to know when the first ANC was initiated. The results (Table 2) 
indicate that 29.2% of the respondents initiated the first ANC attendance during 
the first month of the pregnancy while 24.5% of them initiated it during the second 
month of the pregnancy and another 18.9% started attending ANC during the third 
month of their last pregnancy. The results further showed that an accumulated 
1.9% of the respondents initiated after the seventh month of their last pregnancy. 
This signals that the majority of the respondents sought antenatal care early. This 
implies that they are likely to avoid pregnancy related complications and have safe 
delivery. The results of the current study appear to disagree with the finding made 
by Kibusi et al. [8] that timing of the first ANC visit was also low and few women 
completed the recommended ANC visits.
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The month of the pregnancy in which the first ANC was initiated was exam-
ined based on location. As shown in Table 2, 33.7% of the respondents in Wa 
East initiated ANC attendance during the first month of the pregnancy whereas 
20.4% started attending ANC during the second month and another 13.3% of 
them initiated ANC visits during the third month of their last pregnancy and the 
rest started attending ANC from the fourth month forward. Similarly, in the Wa 
West District, majority of the respondents initiated ANC attendance during the 
first 4 months of their last pregnancy. The results noted that 28.1% of the respon-
dents in the district mentioned that they initiated ANC during the second month 
of their last pregnancy whereas 25.4 started attending ANC during the first 
month and another 23.7% of them stated that they began attending ANC during 
the third month of their last pregnancy. The rest initiated their first ANC visit 
from the fourth month onwards. This hints that more women in Wa East District 
initiate early ANC attendance than their colleagues in the Wa West District.

The NHIS policy exempts women from paying the minimum contribution to 
the scheme [23]. In this regard, it is vital to know whether pregnant women made 
payments before they sought antenatal care. The results indicated that 58.5% of the 
respondents mentioned that they did not pay for anything during antenatal care 
whereas a smaller proportion (41.5%) stated that they made payment during ANC 
attendance. The data was further disaggregated based on the district of origin. The 
results showed that 55.1% of the respondents in the Wa East district noted that they 
pay for services when they sought for antenatal care whereas the rest indicated 
that they did not pay for anything when they sought antenatal care services. As 
regards Wa West District, 70.2% of the respondents said that they did not pay any 
money during antenatal care while the rest mentioned they paid money during 
the time they attended antenatal care. This hints that more women in the Wa East 
District paid money for services during antenatal care than their counterparts in 
the Wa West District. The respondents indicated that they purchased items such 
as drugs, scan, and laboratory test. The results compare with the findings reported 
by Dalinjong et al. [10] that women still paid for drugs, supplies, and laboratory 
services including ultrasound scans in rural northern Ghana.

Aggregate Wa East Wa West

Month Frequency Percent Frequency Percent Frequency Percent

First month 62 29.2 33 33.7 29 25.4

Second month 52 24.5 20 20.4 32 28.1

Third month 40 18.9 13 13.3 27 23.7

Fourth month 32 15.1 16 16.3 16 14

Fifth month 16 7.5 11 11.2 5 4.4

Sixth month 6 2.8 3 3.1 3 2.6

Seventh month 1 0.5 0 0 1 0.9

Eighth month 2 0.9 2 2 0 0

Ninth month 1 0.5 0 0 1 0.9

Total 212 100.0 98 100 114 100

Source: Field Survey, 2019.

Table 2. 
Distribution of the first month ANC was initiated.
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Access to maternal healthcare services entails the ability of women to obtain 
prenatal, antenatal, facility-based delivery and postnatal services [5, 37]. Therefore, 
it is important to know whether respondents delivered at a health facility. On 
aggregate, the results indicate that 66.5% of the respondents mentioned that they 
delivered at a health facility while the rest did not. With respect to the districts, the 
result show that 81.6% of the respondents in the Wa West District delivered at a 
health facility whereas the rest did not. On the other hand, 51% of the respondents 
in the Wa East District they delivered at a health facility against 49% of them who 
did not deliver at a health facility. This suggests that more women had facility-
based delivery in the Wa West District than in the Wa East District. Kibusi et al. [8] 
findings that majority of the respondents delivered at health facilities under skilled 
attendants is consistent with the results of this study.

Those who did not deliver at a health facility mentioned reasons for their 
inability to deliver at the nearest health facility. The absence of health personnel at 
the facility at the time they were ready to deliver was cited as a prime factor. They 
indicate that when they were due to deliver, they made it to the health facility but 
upon arrival the health personnel were not at post to assist them deliver. Also, some 
respondents explicate that the time of delivery came at midnight and thus they 
could not wait and travel to the nearby health facility. Another set of respondents 
asserted that there was no means of transport to convey them to the nearest health 
facility. The quotation taken from field notes in the Wa West District illustrates the 
situation of some pregnant women:

“The unborn baby started disturbing me at about 2:30 pm and I reported it to 
my mother-in-law. Some few minutes later, she brought a tricycle to convey me to 
the nearest health facility (at Kataa) which is 6.2 km away from our community. 
Upon arrival at the health facility, we were informed that the health personnel 
were not at post to attend to us. We had to return to our community and I delivered 
just at the entrance to my room” [42-year old woman, July 7, 2019].

The quotation shed light on the difficult situation some pregnant women had 
to go through to deliver their babies. This finding is in contravention of the key 
tenet of the access theory that maintains that individuals/or group such as pregnant 
women should be able to benefit from material objects, persons and institutions 
such as health facilities and personnel [18] without hindrance. This finding equally 
disagrees with the social justice theory that proclaims that all individuals including 
pregnant women have the right to societal benefits such as access to health facilities 
and in accordance with acceptable procedures, norms and rules that promote basic 
rights, liberties and entitlement of individuals and or groups as well as improves the 
situations of the disadvantaged within a society [13, 15].

Ghana introduced a free maternal healthcare programme (FMHCP) under the 
NHIS in 2008 to alleviate the cost burden associated with seeking maternal health-
care [7]. In this respect, it is crucial to know whether women incur cost in seeking 
delivery care at the health facilities. The result shows that 79.7% of the respondents 
indicated that they incur cost in seeking delivery care whereas the rest mentioned 
that they did not incur cost in seeking delivery care at health facilities. The data 
was further disaggregated based on district of origin. Out of the 98 respondents 
in the Wa East District, 68.4% mentioned they incur cost when seeking delivery 
care whereas the rest did not. Similarly, the results indicate that 89.5% of the 114 
respondents stated that they incurred cost when they sought delivery care while the 
rest did not in the Wa West District. According to the respondents, the cost element 
includes soap, sanitary pad, hand gloves, detergents, blade, bucket, and rubber 
sheet. This signals that more women in the Wa West district incurred cost during 
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Upon arrival at the health facility, we were informed that the health personnel 
were not at post to attend to us. We had to return to our community and I delivered 
just at the entrance to my room” [42-year old woman, July 7, 2019].

The quotation shed light on the difficult situation some pregnant women had 
to go through to deliver their babies. This finding is in contravention of the key 
tenet of the access theory that maintains that individuals/or group such as pregnant 
women should be able to benefit from material objects, persons and institutions 
such as health facilities and personnel [18] without hindrance. This finding equally 
disagrees with the social justice theory that proclaims that all individuals including 
pregnant women have the right to societal benefits such as access to health facilities 
and in accordance with acceptable procedures, norms and rules that promote basic 
rights, liberties and entitlement of individuals and or groups as well as improves the 
situations of the disadvantaged within a society [13, 15].

Ghana introduced a free maternal healthcare programme (FMHCP) under the 
NHIS in 2008 to alleviate the cost burden associated with seeking maternal health-
care [7]. In this respect, it is crucial to know whether women incur cost in seeking 
delivery care at the health facilities. The result shows that 79.7% of the respondents 
indicated that they incur cost in seeking delivery care whereas the rest mentioned 
that they did not incur cost in seeking delivery care at health facilities. The data 
was further disaggregated based on district of origin. Out of the 98 respondents 
in the Wa East District, 68.4% mentioned they incur cost when seeking delivery 
care whereas the rest did not. Similarly, the results indicate that 89.5% of the 114 
respondents stated that they incurred cost when they sought delivery care while the 
rest did not in the Wa West District. According to the respondents, the cost element 
includes soap, sanitary pad, hand gloves, detergents, blade, bucket, and rubber 
sheet. This signals that more women in the Wa West district incurred cost during 
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delivery compared to their counterparts in the Wa East District. This finding con-
tradicts the assertion that health insurance protects the poor in particular against 
the risk of incurring medical and related financial costs at the point of service 
utilisation [9].

The cost involved in seeking delivery care was, therefore, examined. The cost 
here does not include service cost but rather the cost of detergents (Dettol anti-
septic, soap and parozone bleach) and other materials such as rubber, blade, hand 
gloves etc. The detergents are usually collected by the health facilities from the preg-
nant women and used to clean and disinfect the labour ward after delivery. The least 
cost involved in seek delivery care was GH¢10.00 whereas the highest was GH¢400 
with a median of GH¢40 (Mean = 57.64; Std Deviation = 69.23; Skewness = 3.4) and 
a related quartile deviation of 17.5. The data was further disaggregated based on 
location and the result indicated that in the Wa East District, the maximum cost was 
GH¢400.00 while the minimum was GH¢10.00 with a median of 35 (Mean = 59.55; 
Std Deviation = 82; Skewness = 3.5) and with an associated quartile deviation of 
12.5. On the other hand, the lowest cost involved in seeking delivery care in the Wa 
West District was GH¢10 whereas the highest cost was GH¢345.00 and a median of 
GH¢45 (Mean = 56.60; Std Deviation = 61; Skewness = 3.06) and a corresponding 
quartile deviation of 18. Balancing the medians, it is realised that the median cost in 
Wa West is higher than the median cost in Wa East. Also, a Mann-Whitney U Test 
was conducted to test for differences in the cost of delivery care in the two districts. 
The test revealed no significant difference in the cost of seeking delivery care for Wa 
East (Md = 35, n = 45) and that of Wa West (Md = 45, n = 82), z = −0.715, p = 0.475. 
This finding agrees with Dalinjong et al. [10] assertion that pregnant women still 
purchase certain items for childbirth under the free maternal health policy in rural 
Northern Ghana. However, some of the respondents admitted that the cost of these 
items required for delivery sometimes deters them from going to the health facilities 
for delivery due to the high poverty levels in the study areas. This partly explains 
why some women still deliver at home.

Charlotte et al. [33] intimated that PNC ensures continuity of care for mother 
and baby as well as helps to support healthy behaviours. Thus, PNC contributes 
to the beneficial health outcome for the baby and the mother [5]. In this regard, it 
is important to know whether women continued seeking PNC. The results of the 
study noted that 91.5% of the respondents mentioned that they attended PNC while 
the rest stated that they did not attend PNC. In addition, the data was disaggregated 
based on location and the results indicate that majority of the respondents (81.6%) 
in the Wa East District attended PNC but the rest mentioned that they did not. In 
the Wa West District, however, all respondents stated that they attended PNC. The 
results of this study contradict the discovery made by Twum et al. [7] that women 
did not go for postnatal care. The probable reason for the difference in these find-
ings is that our study area is rural where the nurses visit the communities for PNC 
whereas Twum et al. [7] conducted their study in an urban setting.

Health insurance coverage appears to provide a window of opportunity to reduce 
or eliminate Out-of-pocket expenditures at the point of service utilisation [17]. In 
this regard, it is prudent to determine whether women incurred cost when seek-
ing PNC. The results denoted that 75% of the respondents stated that they did not 
incurred cost while the rest mentioned they expended money when they sought for 
PNC. Furthermore, the data was segregated based on location to determine whether 
differences exist between the districts as regards cost incurred during PNC. The 
results showed that in the Wa East District, 68.4% of the respondents stated that 
they did not incur cost when they sought for PNC while the rest mentioned that 
they expended money. As regards the Wa West District, majority (80.7%) of the 
respondents indicated they did not make payment during PNC whereas the rest 
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signalled they incurred expenditure. Those who admitted they made payments 
alluded to contribution to construct a delivery room and paying for the security of 
the health facility.

The person who makes the decision to seek maternal healthcare tends to influ-
ence attendance. As such, it is crucial to know whether the wife alone, the husband 
only or a joint decision influenced the utilisation of maternal healthcare services. 
The results (Table 3) indicate that majority of the respondents (54.2%) mentioned 
that it was the wife who initiated the decision to seek maternal healthcare services 
while 24.5% of them indicated that the decision was jointly made by the husband 
and wife. The data was also disaggregated based on district of origin to determine 
whether differences exist between the two districts. The results show that 35.7% of 
the respondents in the Wa East District indicated that it was the wife who took the 
initiative while 34.7% mentioned that the decision was jointly made. With respect 
to the Wa West District, 70.2% of them indicated that the decision was taken by 
the wife and another 15.8% stated that the man and wife jointly took the decision 
to seek maternal healthcare services. This finding does not fall in line with that of 
Banik [38] who reported that decisions about seeking maternal healthcare services 
made by both husband and wife were higher compared to those made by husband or 
wife alone. The contradiction in these findings could be due to cultural differences 
between Ghana and Bangladesh.

6. Conclusions and policy implications

Health insurance coverage appears to contribute to improved access and utilisa-
tion of maternal healthcare services. In this respect, majority of the respondents 
had enrolled unto the NHIS in both districts even though some pregnant women 
paid for the registration and renewal of their cards which was inappropriate since 
it was supposed to be free for them. Equally, women largely sought for antenatal 
and post-natal care during pregnancy and after delivery respectively. Furthermore, 
some pregnant women incurred cost at the point of registration or renewal of their 
NHIS cards. Still, some pregnant women deliver at home due to lack of transport, 
unavailability of health personnel, and the timing of delivery. In addition, a sig-
nificant proportion of the pregnant women who sought delivery care spend money 
to purchase certain items at health facilities or from the market before they are 
admitted to deliver. Moreover, the decision to utilise maternal healthcare services 
was made mostly by the women themselves.

Together, a number of steps can be taken to ensure the full realisation of 
providing free maternal healthcare to all women. First, it will be prudent for the 
government to station at least one trained health personal particularly midwives 

Aggregate Wa East Wa West

Spouse Frequency Percent Frequency Percent Frequency Percent

Wife 115 54.2 35 35.7 80 70.2

Joint 52 24.5 34 34.7 18 15.8

Husband 45 21.2 29 29.6 18 14

Total 212 100 98 100 114 100

Source: Field Survey, 2019.

Table 3. 
Distribution of decision about seeking maternal healthcare services.
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the risk of incurring medical and related financial costs at the point of service 
utilisation [9].
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here does not include service cost but rather the cost of detergents (Dettol anti-
septic, soap and parozone bleach) and other materials such as rubber, blade, hand 
gloves etc. The detergents are usually collected by the health facilities from the preg-
nant women and used to clean and disinfect the labour ward after delivery. The least 
cost involved in seek delivery care was GH¢10.00 whereas the highest was GH¢400 
with a median of GH¢40 (Mean = 57.64; Std Deviation = 69.23; Skewness = 3.4) and 
a related quartile deviation of 17.5. The data was further disaggregated based on 
location and the result indicated that in the Wa East District, the maximum cost was 
GH¢400.00 while the minimum was GH¢10.00 with a median of 35 (Mean = 59.55; 
Std Deviation = 82; Skewness = 3.5) and with an associated quartile deviation of 
12.5. On the other hand, the lowest cost involved in seeking delivery care in the Wa 
West District was GH¢10 whereas the highest cost was GH¢345.00 and a median of 
GH¢45 (Mean = 56.60; Std Deviation = 61; Skewness = 3.06) and a corresponding 
quartile deviation of 18. Balancing the medians, it is realised that the median cost in 
Wa West is higher than the median cost in Wa East. Also, a Mann-Whitney U Test 
was conducted to test for differences in the cost of delivery care in the two districts. 
The test revealed no significant difference in the cost of seeking delivery care for Wa 
East (Md = 35, n = 45) and that of Wa West (Md = 45, n = 82), z = −0.715, p = 0.475. 
This finding agrees with Dalinjong et al. [10] assertion that pregnant women still 
purchase certain items for childbirth under the free maternal health policy in rural 
Northern Ghana. However, some of the respondents admitted that the cost of these 
items required for delivery sometimes deters them from going to the health facilities 
for delivery due to the high poverty levels in the study areas. This partly explains 
why some women still deliver at home.

Charlotte et al. [33] intimated that PNC ensures continuity of care for mother 
and baby as well as helps to support healthy behaviours. Thus, PNC contributes 
to the beneficial health outcome for the baby and the mother [5]. In this regard, it 
is important to know whether women continued seeking PNC. The results of the 
study noted that 91.5% of the respondents mentioned that they attended PNC while 
the rest stated that they did not attend PNC. In addition, the data was disaggregated 
based on location and the results indicate that majority of the respondents (81.6%) 
in the Wa East District attended PNC but the rest mentioned that they did not. In 
the Wa West District, however, all respondents stated that they attended PNC. The 
results of this study contradict the discovery made by Twum et al. [7] that women 
did not go for postnatal care. The probable reason for the difference in these find-
ings is that our study area is rural where the nurses visit the communities for PNC 
whereas Twum et al. [7] conducted their study in an urban setting.

Health insurance coverage appears to provide a window of opportunity to reduce 
or eliminate Out-of-pocket expenditures at the point of service utilisation [17]. In 
this regard, it is prudent to determine whether women incurred cost when seek-
ing PNC. The results denoted that 75% of the respondents stated that they did not 
incurred cost while the rest mentioned they expended money when they sought for 
PNC. Furthermore, the data was segregated based on location to determine whether 
differences exist between the districts as regards cost incurred during PNC. The 
results showed that in the Wa East District, 68.4% of the respondents stated that 
they did not incur cost when they sought for PNC while the rest mentioned that 
they expended money. As regards the Wa West District, majority (80.7%) of the 
respondents indicated they did not make payment during PNC whereas the rest 
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signalled they incurred expenditure. Those who admitted they made payments 
alluded to contribution to construct a delivery room and paying for the security of 
the health facility.

The person who makes the decision to seek maternal healthcare tends to influ-
ence attendance. As such, it is crucial to know whether the wife alone, the husband 
only or a joint decision influenced the utilisation of maternal healthcare services. 
The results (Table 3) indicate that majority of the respondents (54.2%) mentioned 
that it was the wife who initiated the decision to seek maternal healthcare services 
while 24.5% of them indicated that the decision was jointly made by the husband 
and wife. The data was also disaggregated based on district of origin to determine 
whether differences exist between the two districts. The results show that 35.7% of 
the respondents in the Wa East District indicated that it was the wife who took the 
initiative while 34.7% mentioned that the decision was jointly made. With respect 
to the Wa West District, 70.2% of them indicated that the decision was taken by 
the wife and another 15.8% stated that the man and wife jointly took the decision 
to seek maternal healthcare services. This finding does not fall in line with that of 
Banik [38] who reported that decisions about seeking maternal healthcare services 
made by both husband and wife were higher compared to those made by husband or 
wife alone. The contradiction in these findings could be due to cultural differences 
between Ghana and Bangladesh.

6. Conclusions and policy implications

Health insurance coverage appears to contribute to improved access and utilisa-
tion of maternal healthcare services. In this respect, majority of the respondents 
had enrolled unto the NHIS in both districts even though some pregnant women 
paid for the registration and renewal of their cards which was inappropriate since 
it was supposed to be free for them. Equally, women largely sought for antenatal 
and post-natal care during pregnancy and after delivery respectively. Furthermore, 
some pregnant women incurred cost at the point of registration or renewal of their 
NHIS cards. Still, some pregnant women deliver at home due to lack of transport, 
unavailability of health personnel, and the timing of delivery. In addition, a sig-
nificant proportion of the pregnant women who sought delivery care spend money 
to purchase certain items at health facilities or from the market before they are 
admitted to deliver. Moreover, the decision to utilise maternal healthcare services 
was made mostly by the women themselves.

Together, a number of steps can be taken to ensure the full realisation of 
providing free maternal healthcare to all women. First, it will be prudent for the 
government to station at least one trained health personal particularly midwives 

Aggregate Wa East Wa West

Spouse Frequency Percent Frequency Percent Frequency Percent

Wife 115 54.2 35 35.7 80 70.2

Joint 52 24.5 34 34.7 18 15.8

Husband 45 21.2 29 29.6 18 14
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in all communities to provide delivery services to pregnant women. Second, the 
government, through the District Health Directorate should provide the basic items 
that are needed to provide safe and smooth delivery at the health facilities. Third, 
the communities should be encouraged to provide a communal means of transport 
to convey pregnant women who are due for delivery to nearby health facilities. 
Fourth, management of the NHIS in collaboration with the health personnel should 
embark on continuous sensitization of women on the need to always visit a health 
facility to confirm their pregnancy before they register or renew their NHIS cards 
so as to benefit from the free maternal healthcare policy of government. Above all, 
the District Health Directorates should monitor the movement of health personnel 
to ensure that at least one personnel (especially the Midwives) is always at post to 
provide maternal health services for women.
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in all communities to provide delivery services to pregnant women. Second, the 
government, through the District Health Directorate should provide the basic items 
that are needed to provide safe and smooth delivery at the health facilities. Third, 
the communities should be encouraged to provide a communal means of transport 
to convey pregnant women who are due for delivery to nearby health facilities. 
Fourth, management of the NHIS in collaboration with the health personnel should 
embark on continuous sensitization of women on the need to always visit a health 
facility to confirm their pregnancy before they register or renew their NHIS cards 
so as to benefit from the free maternal healthcare policy of government. Above all, 
the District Health Directorates should monitor the movement of health personnel 
to ensure that at least one personnel (especially the Midwives) is always at post to 
provide maternal health services for women.
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Abstract

Two similar Community Health Club (CHC) interventions to achieve hygiene 
behaviour change and improved family health in Africa took place—one in Zimbabwe 
implemented by an NGO and the other in Rwanda as part of a Randomized Control 
Trial. Both interventions achieved high levels of community response, although 
the Zimbabwe project was more cost-effective, achieving blanket coverage of all 
households in the area with over 90% compliance in 12 recommended practices at 
a cost of US$4.5 per beneficiary in 8 months. In Rwanda, the spread of the inter-
vention reached only 58% of the households in the first year costing US$13.13 per 
beneficiary. By the end of three years,  the spread had increased to 80% with over 
80% of the 4056CHC Members adopting 10 new practices without any extra cost to 
the project. Although the Zimbabwe program showed better Value for Money, being 
more efficient, long term sustainability to prevent slippage of hygiene behaviour 
change depends on a strong monitoring system. Scaling up hygiene behaviour change 
is best achieved systematically by building the capacity of the Environmental Health 
Department to take responsibility for the supervision of CHCs in every village. 
Investing in an integrated  national program, which can enable Government to coor-
dinate NGO efforts, is a more cost-effective use of scarce resources in the long term.

Keywords: community health clubs, cost-effectiveness, hygiene behavior change, 
Zimbabwe, Rwanda

1. Introduction

With a strong international drive to achieve the Sustainable Development Goals 
(SDGs) and end absolute poverty by 2030 [1] there is a renewed interest to broaden 
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community development initiatives from the ‘silo vision’ which characterized much 
community development from 2000 to 2015, when the Millennium Development 
Goals (MDGs) [2] encouraged a more narrow focus, to a more integrated approach 
with the current SDGs. As no single SDG goal on its own will be sufficient to com-
pletely eliminate poverty, implementing organizations are looking for ways to com-
bine programs across sectors: for example, the Goal 6 (Safe Water and Sanitation) 
if combined with Goal 2 (Food Security and Good Nutrition), is likely to be more 
successful in improving Goal 3 (Improved Family Health). If, in the same program, 
Goal 5 (Women’s Empowerment) results in Goal 8 (increased Employment), then 
a substantial reduction of the primary Goal 1, (the elimination of Absolute Poverty) 
would be expected. Integrated programs are not only more aligned with this holistic 
people-centered approach but will also be more likely to be cost-effective.

The Community Health Club (CHC) model of community development is an 
integrated and holistic strategy to start up CHCs—voluntary Community-Based 
organizations (CBOs) in rural or peri-urban area—which include all residents in 
active membership of a group. Membership of a CHC is freely available to all ages, 
education levels and social status. The club meets weekly for at least 6 months to 
find ways to improve family health by preventing common diseases through safe 
hygiene, with the purpose of increasing social capital, through shared understand-
ing and coordinated action with the objective to improve living standards with 
existing resources.

The CHC is the vehicle for community development which, if extended into a 
full A.H.E.A.D Model (Applied Health Education and Development), can easily 
coordinate many activities into a single program in a process of development in four 
main stages, preferably over a 4-year period:

• Stage 1: Health Promotion (HP): Health education and participatory activities 
to improve hygiene (Goal 3)

• Stage 2: Water, Sanitation & Hygiene (WASH): construction of facilities 
through self-supply (Goal 6)

• Stage 3: Food, Agriculture and Nutrition (FAN) Clubs: nutrition gardens and 
ensuring a balanced diet (Goal 2)

• Stage 4: Gender Equity & Women’s Empowerment (GEWE): management of 
income generating projects (Goal 5 and 6)

2. The development of the Community Health Club Model

2.1 Community health clubs in Zimbabwe

In Zimbabwe, the Community Health Club (CHC) Model of development has 
succeeded in mobilizing communities in over 2340 CHCs in an integrated way 
(mainly Stages 1 and 2) over the past 25 years, through Africa AHEAD, the pioneer 
of this approach, thereby benefitting over 1.7 million people, across over half the 
districts in the country [3]. Although the full four-stage AHEAD Model has been 
used less often due to sector-specific donor funding in past years, the full AHEAD 
model was successfully conducted in 285 CHCs in Makoni District between 1999 
and 2003 [4] and was found to be a cost-effective method of integrated develop-
ment at <US$5 per beneficiary per year for Stage 1. Since 2003, over 30 NGOs have 
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been trained by Africa AHEAD and CHCs are now routinely used throughout 
Zimbabwe by most NGOs. CHCs have enabled many communities to be better 
organized to mitigate against cholera [5] as well minimize common diseases such 
the diarrhea, pneumonia and malaria, skin and eye diseases as well as neglected 
tropical diseases such as intestinal helminths (worms) and schistosomiasis (bilhar-
zia) which were virtually eliminated in reported clinical cases in an area in Makoni 
District where CHCs had been active for 4 years [6]. An assessment of hygiene 
behavior change in CHC programs in Chipinge, Chimanimani and Buhera Districts 
also showed a strong pattern of hygiene improvement based on monitoring records 
of the program, where 12,311 CHC members enrolled in 127 FAN Clubs [7]. This 
resulted in improved livelihoods and social capital through communal nutrition 
gardens with a community member reporting: ‘There was a new spirit of cooperation, 
empathy and love within the participating communities as a result of the FAN interven-
tion as the training provided a mechanism for visiting each other and showing empathy 
for each other in times of need.’ Although there is much anecdotal evidence through 
qualitative research [8–10] in Zimbabwe, there is an absence of any comparative 
research on CHC impact and ‘Value for Money’ between different countries in the 
published literature.

2.2 Replication of the CHC model to other countries

Africa AHEAD was instrumental in starting CHCs in around 20 countries 
through the training of other NGOs. Project monitoring records of these initiatives 
have shown positive hygiene behavior changes in a diverse range of cultures. In East 
Africa, an outstanding response was recorded in Uganda in 2004, where 116 CHCs 
were started in 15 camps for internally displaced people enabling the construction 
of 8504 latrines, as well as 6060 bath shelters and 1552 hand washing facilities 
within 4 months [11]. In peri-urban areas in both Namibia [12] and South Africa 
[13], CHCs have been successfully used to enable community maintenance for 
ablution facilities in informal settlements. In one South African slum, open defeca-
tion was reduced by 76%, and dumping of solid waste reduced by 50%. In the rural 
areas of Kwa Zulu Natal, communities improved their hygiene, sanitation and water 
supply through CHCs [14].

In West Africa, the Community Health Club Model was introduced into Sierra 
Leone in 2002 for post conflict rehabilitation, which then morphed into the ‘For Di 
Pikin Dem Wel Bodi’ program which is successfully improving child and maternal 
survival rates in Koinadugu District [15]. CHCs were also used to mobilize Muslim 
communities in a trial in Guinea Bissau to reduce infant and maternal mortality by 
increased treatment seeking behavior [16].

The CHC concept was transplanted from Africa to the urban slums in the 
Caribbean, firstly being replicated into the Dominican Republic [17], and then, 
more successfully, across the island to Haiti by voluntary community leaders who 
report that CHCs ‘foster positive social relations that can positively improve health-
related behaviors [18].’ In Guatemala they are being used to build trust to enable a 
strong community response for a water supply project [19]. In 2009, Vietnam, the 
Ministry of Health started CHCs in three provinces which they considered a ‘low 
cost, high impact’ method demonstrating a significant reduction in diarrhea cases as 
measured by reported clinical cases at a cost of under one dollar per CHC benefi-
ciary using government environmental health workers [20].

However, none of these programs have been revisited to assess their progress nor 
have different programmes been compared in published literature and much useful 
learning is being lost for lack of such research.
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2.3 Scaling up the Community Health Club Model in Rwanda

Rwanda is the only country in Africa to have embedded the CHC model into a 
national program known as the Community Based Environmental Health Promotion 
Programme (CBEHPP) [21]. In 2010 the Economic Development and Poverty 
Reduction Strategy II laid out the target of ‘CHCs with enhanced health promotion 
and behaviour change capacity’ to reach 70% of all villages in Rwanda by 2018 [22]. By 
2015, CBEHPP had succeeded in establishing CHCs in virtually all the 15,000 villages 
throughout this small, but highly organized country of 12 million people. CBEHPP 
contributed to Rwanda becoming one of only five countries in Africa to meet sanita-
tion targets of the MDGs and to halve the number without sanitation in the country. 
The Imihigo assessment is a regular evaluation by government in Rwanda whereby each 
Mayor is held accountable for various achievements (including a CHC in every village). 
The Imihigo assessment in 2015 recognized that CBEHPP had successfully galvanized 
communities in Rusizi District to achieve hygiene and sanitation change [23].

Based on the Rwandan success story using CBEHPP, the African Union (AU), 
with backing from the African Development Bank (AfDB) and the African 
Ministers’ Council for Water (AMCOW) recommended in 2016 that the CHC 
Model should be used in the 10 most fragile states in Africa to achieve the SDGs. 
The AU’s Kigali Action plan states:

‘… Rwanda has gained substantial experience with social approaches such as the 
Community Based Environmental Health Promotion Programme (CBEHPP) and 
Community Health Clubs (CHCs) the implementation of which has enabled the 
country to significantly reduce the debilitating national hygiene and sanitation-
related disease burden and, in so doing, attain key outcomes in efforts to achieve the 
MDG targets not only for water supply and sanitation, but also poverty reduction 
outcomes.’ [24].

CBEHPP in Rwanda, having reached most villages across the country, has now been 
extended into a well-resourced USAID-funded Integrated Nutrition–WASH program 
which aims to reduce the prevalence of stunting in eight districts using existing CHCs 
to roll out a Food Security and Nutrition program in line with the ‘full’ four-stage 
AHEAD Model, thus providing a valuable example of CHCs being taken to scale.

3. Cost effectiveness

The rationale for providing water and sanitation initiatives has been based on 
the need to control diarrheal diseases, which still claim the life of one in every nine 
children before their fifth birthday [25]. Whilst many diseases can be fairly easily 
controlled by a single action (e.g. the use of insecticide treated bed-nets to prevent 
malaria), the control of diarrhea is more challenging because there are at least five 
main transmission routes through which feces reach the mouth. These are known 
as the ‘5 “F’s”– Flies, Fluids, Fingers, Food, and Fields [26] - all of which have to 
be safely controlled if the prevalence of diarrhea is to decease. It has long been 
understood that if only one “F” component is addressed alone, without the other 4 
“F’s” then diarrhea is unlikely to be successfully reduced. Research has shown that 
safe drinking water is estimated to reduce diarrhea by only 15%, safe sanitation by 
35%, hygiene promotion by 33% [27] and regular handwashing with soap by 47% 
[28]. The training in the CHC tackles all 5 “Fs” over a 6 month period and therefore 
theoretically (if over 80% of CHC members respond and improve their hygiene) 
diarrhea should be decreased.

However, diarrhea accounts for only 11% of death globally among children 
under five in developing countries: pneumonia accounts for 18%; complications 
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during pregnancy for 14%; death in childbirth 9% and malaria for 7% of child 
deaths [25]. The most effective intervention to prevent infant deaths would be 
to improve nutrition because malnutrition (miasma) accounts for 33% of all the 
deaths mentioned above i.e. Children who have pneumonia, diarrhea, and malaria 
have less chance of survival if they are malnourished and stunted. Many of these 
child deaths could be prevented with little cost, if mothers were properly trained 
in CHCs, enabling them to improve their understanding of disease prevention, to 
protect their children by safer hygiene in the home and ensure early treatment to 
reduce child mortality.

However, there is a caveat – as public health relies on reaching the critical mass 
in a population, we maintain that at least 80% of the CHC members should con-
form to the recommended practices if any impact is to be found on prevention of 
diarrhea. This critical assumption is highlighted in the recent debate [29, 30] as to 
whether CHCs in Rusizi District in Rwanda, achieved sufficient quality and quan-
tity of training to bring about the prevention of diarrhea let alone control stunting.

Although much research has been done in WASH literature on a single aspect 
of ‘effectiveness’ (i.e. water or sanitation or hygiene) there are few peer reviewed 
papers that address all three of these essential aspects of WASH. This may be 
because few programs are sufficiently integrated to provide all three inputs. A 
review of a Cost-Effectiveness Analysis [31] found only six studies, of which, only 
three, met the minimum level of methodological soundness. Two of these referred 
to our own work in Zimbabwe [4, 32] and the other to a study in Bangladesh [33]. 
In this review, ‘Effectiveness’ was defined as ‘the adoption of specific recommended 
hygiene practices by those exposed to a health promotion programme’, whilst ‘Cost’ was 
calculated roughly by taking the monetary expense of only the field inputs divided 
by the number of people benefitting, giving a ‘cost per person per year’. In this paper 
we use the same definition of ‘cost-effectiveness’ as it is measured in monetary 
terms (US$) – i.e. the production of ‘a unit of effect through an intervention’. The term 
‘Value for Money’ is similar but emphasizes the quality of services.

This paper looks at the cost-effectiveness of two interventions which use the 
CHC Model: an intervention in Rusizi district in Rwanda implemented between 
2014 and 2017 which was part of the National CBEHP Programme, and a project 
in Mberengwa District in Zimbabwe implemented in partnership with an NGO 
between 2012 and 2014. We access the different inputs and analyze the cost-effec-
tiveness of the two different strategies against intermediate outcomes of hygiene 
behavior change.

The field cost includes all training expenses of personnel but does not include 
costs of directs inputs in the form of subsidy for cement for sanitation nor water 
hardware, i.e. filters or handpumps. Neither were the indirect costs for the NGO 
management nor research costs included in this calculation of cost-effectiveness. 
Indirect beneficiaries, (i.e. those outside the program that might benefit inciden-
tally by diffusion of innovation or emulation) were not counted, as we only monitor 
the households who are registered CHC members and their immediate family living 
within the household (defined as ‘those eating from the same pot’).

4. Description of the interventions

4.1 Mberengwa District, Zimbabwe

The CHC approach in Zimbabwe has been adopted into both the National Water 
Policy [34] and the National Sanitation and Hygiene Policy [35], although the 
Government of Zimbabwe has not yet been able to launch a national CHC program 
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2.3 Scaling up the Community Health Club Model in Rwanda

Rwanda is the only country in Africa to have embedded the CHC model into a 
national program known as the Community Based Environmental Health Promotion 
Programme (CBEHPP) [21]. In 2010 the Economic Development and Poverty 
Reduction Strategy II laid out the target of ‘CHCs with enhanced health promotion 
and behaviour change capacity’ to reach 70% of all villages in Rwanda by 2018 [22]. By 
2015, CBEHPP had succeeded in establishing CHCs in virtually all the 15,000 villages 
throughout this small, but highly organized country of 12 million people. CBEHPP 
contributed to Rwanda becoming one of only five countries in Africa to meet sanita-
tion targets of the MDGs and to halve the number without sanitation in the country. 
The Imihigo assessment is a regular evaluation by government in Rwanda whereby each 
Mayor is held accountable for various achievements (including a CHC in every village). 
The Imihigo assessment in 2015 recognized that CBEHPP had successfully galvanized 
communities in Rusizi District to achieve hygiene and sanitation change [23].

Based on the Rwandan success story using CBEHPP, the African Union (AU), 
with backing from the African Development Bank (AfDB) and the African 
Ministers’ Council for Water (AMCOW) recommended in 2016 that the CHC 
Model should be used in the 10 most fragile states in Africa to achieve the SDGs. 
The AU’s Kigali Action plan states:

‘… Rwanda has gained substantial experience with social approaches such as the 
Community Based Environmental Health Promotion Programme (CBEHPP) and 
Community Health Clubs (CHCs) the implementation of which has enabled the 
country to significantly reduce the debilitating national hygiene and sanitation-
related disease burden and, in so doing, attain key outcomes in efforts to achieve the 
MDG targets not only for water supply and sanitation, but also poverty reduction 
outcomes.’ [24].

CBEHPP in Rwanda, having reached most villages across the country, has now been 
extended into a well-resourced USAID-funded Integrated Nutrition–WASH program 
which aims to reduce the prevalence of stunting in eight districts using existing CHCs 
to roll out a Food Security and Nutrition program in line with the ‘full’ four-stage 
AHEAD Model, thus providing a valuable example of CHCs being taken to scale.

3. Cost effectiveness

The rationale for providing water and sanitation initiatives has been based on 
the need to control diarrheal diseases, which still claim the life of one in every nine 
children before their fifth birthday [25]. Whilst many diseases can be fairly easily 
controlled by a single action (e.g. the use of insecticide treated bed-nets to prevent 
malaria), the control of diarrhea is more challenging because there are at least five 
main transmission routes through which feces reach the mouth. These are known 
as the ‘5 “F’s”– Flies, Fluids, Fingers, Food, and Fields [26] - all of which have to 
be safely controlled if the prevalence of diarrhea is to decease. It has long been 
understood that if only one “F” component is addressed alone, without the other 4 
“F’s” then diarrhea is unlikely to be successfully reduced. Research has shown that 
safe drinking water is estimated to reduce diarrhea by only 15%, safe sanitation by 
35%, hygiene promotion by 33% [27] and regular handwashing with soap by 47% 
[28]. The training in the CHC tackles all 5 “Fs” over a 6 month period and therefore 
theoretically (if over 80% of CHC members respond and improve their hygiene) 
diarrhea should be decreased.

However, diarrhea accounts for only 11% of death globally among children 
under five in developing countries: pneumonia accounts for 18%; complications 
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during pregnancy for 14%; death in childbirth 9% and malaria for 7% of child 
deaths [25]. The most effective intervention to prevent infant deaths would be 
to improve nutrition because malnutrition (miasma) accounts for 33% of all the 
deaths mentioned above i.e. Children who have pneumonia, diarrhea, and malaria 
have less chance of survival if they are malnourished and stunted. Many of these 
child deaths could be prevented with little cost, if mothers were properly trained 
in CHCs, enabling them to improve their understanding of disease prevention, to 
protect their children by safer hygiene in the home and ensure early treatment to 
reduce child mortality.

However, there is a caveat – as public health relies on reaching the critical mass 
in a population, we maintain that at least 80% of the CHC members should con-
form to the recommended practices if any impact is to be found on prevention of 
diarrhea. This critical assumption is highlighted in the recent debate [29, 30] as to 
whether CHCs in Rusizi District in Rwanda, achieved sufficient quality and quan-
tity of training to bring about the prevention of diarrhea let alone control stunting.

Although much research has been done in WASH literature on a single aspect 
of ‘effectiveness’ (i.e. water or sanitation or hygiene) there are few peer reviewed 
papers that address all three of these essential aspects of WASH. This may be 
because few programs are sufficiently integrated to provide all three inputs. A 
review of a Cost-Effectiveness Analysis [31] found only six studies, of which, only 
three, met the minimum level of methodological soundness. Two of these referred 
to our own work in Zimbabwe [4, 32] and the other to a study in Bangladesh [33]. 
In this review, ‘Effectiveness’ was defined as ‘the adoption of specific recommended 
hygiene practices by those exposed to a health promotion programme’, whilst ‘Cost’ was 
calculated roughly by taking the monetary expense of only the field inputs divided 
by the number of people benefitting, giving a ‘cost per person per year’. In this paper 
we use the same definition of ‘cost-effectiveness’ as it is measured in monetary 
terms (US$) – i.e. the production of ‘a unit of effect through an intervention’. The term 
‘Value for Money’ is similar but emphasizes the quality of services.

This paper looks at the cost-effectiveness of two interventions which use the 
CHC Model: an intervention in Rusizi district in Rwanda implemented between 
2014 and 2017 which was part of the National CBEHP Programme, and a project 
in Mberengwa District in Zimbabwe implemented in partnership with an NGO 
between 2012 and 2014. We access the different inputs and analyze the cost-effec-
tiveness of the two different strategies against intermediate outcomes of hygiene 
behavior change.

The field cost includes all training expenses of personnel but does not include 
costs of directs inputs in the form of subsidy for cement for sanitation nor water 
hardware, i.e. filters or handpumps. Neither were the indirect costs for the NGO 
management nor research costs included in this calculation of cost-effectiveness. 
Indirect beneficiaries, (i.e. those outside the program that might benefit inciden-
tally by diffusion of innovation or emulation) were not counted, as we only monitor 
the households who are registered CHC members and their immediate family living 
within the household (defined as ‘those eating from the same pot’).

4. Description of the interventions

4.1 Mberengwa District, Zimbabwe

The CHC approach in Zimbabwe has been adopted into both the National Water 
Policy [34] and the National Sanitation and Hygiene Policy [35], although the 
Government of Zimbabwe has not yet been able to launch a national CHC program 
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to coordinate the sector as has been so effectively done in Rwanda. In Zimbabwe, 
NGOs are largely coordinated through UNICEF which heads the WASH Cluster. 
Zimbabwe AHEAD (ZA) partnered with Action Contre la Faim (ACF) to imple-
ment the Public Health Promotion and Community Livelihoods Improvement 
Program in Gutu and Mberengwa Districts [9]. Midlands Province is one of the 
most arid areas of Zimbabwe with a low rainfall of 150–250 mm. Literacy is over 
80% for both men and women. ZA was responsible for the ‘software’ (meaning 
mobilization and training of people) in Stage 1 (Health Promotion), whilst ACF 
managed the implementation of the ‘hardware’ component (i.e. infrastructure) for 
the Stage 2 (Water and Sanitation) and Stage 3 (Food, Agriculture & Nutrition) 
(FAN) in the two subsequent years.

The main task for ZA was to mobilize the community and to start up and train 
CHCs, in order to promote full community participation and inculcate increased 
responsibility to ensure strong community ownership for the water provision pro-
gramme. Most people in the area are subsistence farmers, but as many men are away 
from home all year working in South Africa, their wives remain to run their farms. 
The year 2012 was not an enabling period in which to run a program in a remote 
rural area, as the economy had collapsed with hyperinflation, political tensions 
were high, and Zimbabwe had dropped to the 14th lowest in Human Development 
Index in the world [36] with a critical scarcity of fuel, banknotes and electricity.

Stage 1 of the program ran for 24 months, from February 2012 to January 2014. 
This was a well-staffed programme with 6 field officers stationed across 8 wards, 
supervised by a programme manager based in the District Office (Table 1). The aim 
was to achieve blanket coverage of households in these wards, so that all available 
households were within in a CHC.

Unlike other CHC programmes where CHCs have around 100 members, ACF 
was adamant that to ensure better quality of training, the size of the CHC member-
ship should be restricted to between 40 and 50 members in each CHC. Therefore, to 
enable the whole village to join, a second CHC would be formed if there was enough 
demand from the community. In fact, such was the popularity of the CHCs that 
the target of 8208 possible members was exceeded with a total of 9615 members 
registered resulting in universal coverage within 2 years (Table 1). To achieve more 
gender balance, it was strongly advocated by the project officers in mobilizing the 
community, that the CHC was not only a woman’s concern, but that husbands as well 
as wives should be members. As a result, there were 1196 male CHC members (18% 
of the total membership), resulting in 1407 households where both husband and wife 
attended the CHC together. Blanket coverage was achieved with the total number 
of members being 17% more than number of households. As for compliance with 
training, with sufficient time and personnel, all of the CHCs managed to complete 
the required number of 20 training sessions, with 4864 sessions being held in total. 
Mberengwa had an exceptional completion rate, with 77% of CHC members graduat-
ing with full attendance, which is higher than many other CHCs project in Zimbabwe.

Ministry of Health had three Environmental Health Technicians (EHTs) sta-
tioned in the project area who were meant to be involved in the programme but had 
no transport: they relied on the NGO which effectively managed the program, with 
all field officers having their own motorbike. To understand the scale of the project, 
mobilization details can be compared between Mberengwa in Zimbabwe and Rusizi 
in Rwanda (Table 1).

4.2 Rwanda: Rusizi District

In 2012, a cluster Randomized Controlled Trial (cRCT) was proposed to 
establish the cost-effective of the CHC model within CBEHPP. Rusizi District was 
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selected for the intervention as it was one of the least developed areas of Rwanda 
with one of the highest levels of diarrhea and stunting in the country. There were 
79,880 households in 596 villages with a total population of 375,436. Most of the 
population are subsistence farmers or fisherman with some trading across the 
nearby border to Burundi and the Democratic Republic of Congo [37]. The total 
population for the 50 Classic villages was 32,313 people within 6866 households, 
with an average of 646 people and 137 households per village, and an average of 
4.7 people per household. Literacy is 73% for men and women over the age of 15 
[38]. Rusizi has a tropical climate and rainforest with heavy annual rainfall of over 
1400 mm per annum, with most falling between February and May.

The start-up of the CHC intervention was delayed by 6 months whilst the baseline 
and randomization of villages was being completed. By November 50 CHCs were 
formed (Table 1), one in each intervention village. The engagement of village lead-
ers in the start-up was neglected due to difficulty with transport as the short rains 
had already just begun, making many villages inaccessible in tropical mountainous 
terrain. Nevertheless, the intervention was expected to continue despite the season, 
and facilitators were selected and trained in February 2014. Training took place from 
March to June during the long rains, and the period was curtailed to 5 months when 

Rusizi, Rwanda Mberengwa, Zimbabwe

Mobilization targets Actual 
achieved

Expected 
target

Actual 
achieved

Expected 
target

# Community Health Clubs (CHC) 50 50 243 237

Average # of members/CHC 81 70 40 34.6

# households in all villages 6942 n/a 8208 n/a

Mean of family in a household 4.7 n/a 4.4 n/a

# CHC members in all CHCs 4056 5000 9615 8208

Ratio female: male members in CHC 58:42 60:40 80:20 60:40

% of CHC coverage in a village 63% 80% 117% 100%

Number beneficiaries (family) 19,063 23,500 42,595 36,115

# NGO field officers in field 1 1 6 6

# Motor bikes for NGO field officer 0 2 6 6

# Environmental Health Officers 10 50% 3 6

# Motorbikes for MoH 5 50% 0 0%

# Weeks of training 16 24 24 24

# Health sessions held in all CHC 718 1200 4860 4860

Mean # health sessions / CHC 14.5 24 20 24

Mean attendance of members /CHC / 
session

41 50% 26 34

Literacy level women (men) 73% n/a 80 (85%) 80%

# (%) of CHC members graduating 1703 42.4% 6335 (77%) 8208

Cost of Project (field costs only) US$ 250,325 n/a 193,529 n/a

Cost in US$ per beneficiary 13.13 5 4.5 5

Cost in US$ per family 61.71 25 22 25

Table 1. 
Comparative summary of community mobilization of 50 classic villages in Rusizi District, Rwanda in 2014 
with 243 classic CHCs in Mberengwa District, Zimbabwe in 2012.
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to coordinate the sector as has been so effectively done in Rwanda. In Zimbabwe, 
NGOs are largely coordinated through UNICEF which heads the WASH Cluster. 
Zimbabwe AHEAD (ZA) partnered with Action Contre la Faim (ACF) to imple-
ment the Public Health Promotion and Community Livelihoods Improvement 
Program in Gutu and Mberengwa Districts [9]. Midlands Province is one of the 
most arid areas of Zimbabwe with a low rainfall of 150–250 mm. Literacy is over 
80% for both men and women. ZA was responsible for the ‘software’ (meaning 
mobilization and training of people) in Stage 1 (Health Promotion), whilst ACF 
managed the implementation of the ‘hardware’ component (i.e. infrastructure) for 
the Stage 2 (Water and Sanitation) and Stage 3 (Food, Agriculture & Nutrition) 
(FAN) in the two subsequent years.

The main task for ZA was to mobilize the community and to start up and train 
CHCs, in order to promote full community participation and inculcate increased 
responsibility to ensure strong community ownership for the water provision pro-
gramme. Most people in the area are subsistence farmers, but as many men are away 
from home all year working in South Africa, their wives remain to run their farms. 
The year 2012 was not an enabling period in which to run a program in a remote 
rural area, as the economy had collapsed with hyperinflation, political tensions 
were high, and Zimbabwe had dropped to the 14th lowest in Human Development 
Index in the world [36] with a critical scarcity of fuel, banknotes and electricity.

Stage 1 of the program ran for 24 months, from February 2012 to January 2014. 
This was a well-staffed programme with 6 field officers stationed across 8 wards, 
supervised by a programme manager based in the District Office (Table 1). The aim 
was to achieve blanket coverage of households in these wards, so that all available 
households were within in a CHC.

Unlike other CHC programmes where CHCs have around 100 members, ACF 
was adamant that to ensure better quality of training, the size of the CHC member-
ship should be restricted to between 40 and 50 members in each CHC. Therefore, to 
enable the whole village to join, a second CHC would be formed if there was enough 
demand from the community. In fact, such was the popularity of the CHCs that 
the target of 8208 possible members was exceeded with a total of 9615 members 
registered resulting in universal coverage within 2 years (Table 1). To achieve more 
gender balance, it was strongly advocated by the project officers in mobilizing the 
community, that the CHC was not only a woman’s concern, but that husbands as well 
as wives should be members. As a result, there were 1196 male CHC members (18% 
of the total membership), resulting in 1407 households where both husband and wife 
attended the CHC together. Blanket coverage was achieved with the total number 
of members being 17% more than number of households. As for compliance with 
training, with sufficient time and personnel, all of the CHCs managed to complete 
the required number of 20 training sessions, with 4864 sessions being held in total. 
Mberengwa had an exceptional completion rate, with 77% of CHC members graduat-
ing with full attendance, which is higher than many other CHCs project in Zimbabwe.

Ministry of Health had three Environmental Health Technicians (EHTs) sta-
tioned in the project area who were meant to be involved in the programme but had 
no transport: they relied on the NGO which effectively managed the program, with 
all field officers having their own motorbike. To understand the scale of the project, 
mobilization details can be compared between Mberengwa in Zimbabwe and Rusizi 
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selected for the intervention as it was one of the least developed areas of Rwanda 
with one of the highest levels of diarrhea and stunting in the country. There were 
79,880 households in 596 villages with a total population of 375,436. Most of the 
population are subsistence farmers or fisherman with some trading across the 
nearby border to Burundi and the Democratic Republic of Congo [37]. The total 
population for the 50 Classic villages was 32,313 people within 6866 households, 
with an average of 646 people and 137 households per village, and an average of 
4.7 people per household. Literacy is 73% for men and women over the age of 15 
[38]. Rusizi has a tropical climate and rainforest with heavy annual rainfall of over 
1400 mm per annum, with most falling between February and May.

The start-up of the CHC intervention was delayed by 6 months whilst the baseline 
and randomization of villages was being completed. By November 50 CHCs were 
formed (Table 1), one in each intervention village. The engagement of village lead-
ers in the start-up was neglected due to difficulty with transport as the short rains 
had already just begun, making many villages inaccessible in tropical mountainous 
terrain. Nevertheless, the intervention was expected to continue despite the season, 
and facilitators were selected and trained in February 2014. Training took place from 
March to June during the long rains, and the period was curtailed to 5 months when 
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Average # of members/CHC 81 70 40 34.6

# households in all villages 6942 n/a 8208 n/a

Mean of family in a household 4.7 n/a 4.4 n/a

# CHC members in all CHCs 4056 5000 9615 8208

Ratio female: male members in CHC 58:42 60:40 80:20 60:40

% of CHC coverage in a village 63% 80% 117% 100%

Number beneficiaries (family) 19,063 23,500 42,595 36,115

# NGO field officers in field 1 1 6 6

# Motor bikes for NGO field officer 0 2 6 6

# Environmental Health Officers 10 50% 3 6

# Motorbikes for MoH 5 50% 0 0%

# Weeks of training 16 24 24 24

# Health sessions held in all CHC 718 1200 4860 4860

Mean # health sessions / CHC 14.5 24 20 24

Mean attendance of members /CHC / 
session

41 50% 26 34

Literacy level women (men) 73% n/a 80 (85%) 80%

# (%) of CHC members graduating 1703 42.4% 6335 (77%) 8208

Cost of Project (field costs only) US$ 250,325 n/a 193,529 n/a

Cost in US$ per beneficiary 13.13 5 4.5 5

Cost in US$ per family 61.71 25 22 25

Table 1. 
Comparative summary of community mobilization of 50 classic villages in Rusizi District, Rwanda in 2014 
with 243 classic CHCs in Mberengwa District, Zimbabwe in 2012.
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the intervention had to wind up activities according to the research protocol. For a 
full one year after the training ended (July 2014 to June 2015), the cRCT permitted no 
follow up by project implementation staff: there was no opportunity for revision of 
sessions, no model home competitions and very few graduations held as promised to 
reward those who had completed the training. After this year, without any external 
support to the community, the post intervention survey for the cRCT was undertaken. 
It was estimated that the intervention had only a 54% fidelity to protocol [30].

Of the possible 6942 households in the 50 villages, 4056 were enrolled in CHCs 
(50.7%) and of these 3144 CHC members (62.8%) attended weekly sessions with 
42.4% competing all 20 sessions. Due to shortage of training period, and lack of 
monitoring and supervision by Ministry of Health, only 10 CHC came near to meet-
ing mobilization targets: 76% had over 100 CHC members, only 50% reached over 
80% coverage of households in a CHC in 1 year. Only 6% of CHC met the required 
target of providing 20 sessions of training within the intervention period—the mean 
being 14 meetings. The average attendance of all registered members at CHC sessions 
was 41 members per meeting. Although the 10 Environmental Health Officers had 
been expected to implement the intervention, they were grounded with no transport 
for the duration of the project. Africa AHEAD had only one monitoring officer but 
she did not have a dedicated vehicle, having to hire a motorbike taxi to monitor the 
whole district of 960 sq.km of challenging terrain during the heavy rains [30].

4.3 Methodology of training in a community health Club

The CHC methodology of training in both Zimbabwe and Rwanda is considered 
to be the ‘Classic’ CHC training (Table 2): although the CBEHPP Manual [40] was 
adapted to the Rwandan context, it was based on the original manual produced by 
the architects of the approach in Zimbabwe in 2009 [39]. In both countries CHC 
facilitators are given visual aids known as a ‘Tool Kit” of illustrated A5 cards, which 
help to stimulate discussion in a variety of activities. CHC facilitators are usually 
nominated by the village leader from each village. They are voluntary and do not 
receive any financial incentives for the time they give the community although they 
receive basic equipment (a T-shirt, hat, boots, rucksack, raincoat and possibly a 
bicycle). CHC Facilitators are then trained by Ministry of Health extension staff 
or by the implementing NGO in a five-day training workshop, during which they 
acquire participatory facilitation skills as well as learning the transmission routes 
and basic information about prevention of common diseases addressed in the 
various sessions When the facilitator returns to the village she registers as many 
members as possible to form up a CHC with a member from every household in the 
village and issues each member with a membership card (See CHC. Figure 1).

A health club can be compared to a religious group or a Scout meeting which 
assembles regular members together every week for a couple of hours. With a 
program to address local health and hygiene challenges, the regular opportunity to 
gather provides much team-building with songs and slogans that help to reinforce 
the knowledge which is gained through the ‘dialogue sessions’. Much use is made 
of key messages in visual aids, as well as being acted out in drama and role play. 
‘Participatory activities’ such as the ‘Three pile sorting’, or ‘Blocking the Route’ activity 
are used to engage members. These games were originally developed to engage 
community in the ‘Participatory Hygiene and Sanitation Transformation’ (PHAST) 
training methodology for the maintenance of water and sanitation facilities [26].

The CHC aims to produce a cohesive community where there is genuine ‘com-
mon-unity’ of understanding, belief and practice. The group itself makes the rules 
which influence individual behavior and practices similar to the iterative process of 
peer learning pioneered in the education sector [41]. Each topic focuses on a single 
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aspect of hygiene, with a single activity recommended as homework, which does not 
incur much cost for the household (e.g. covering stored drinking water, construct-
ing a pot rack). Incremental change is seen gradually over time, but it is our belief 
that at least 24 sessions over 6 months are needed to be sure that knowledge and 
practice are sufficiently reinforced (Figure 1).

CHC members receive no material incentives or food for attending health 
sessions, and the lack of “hand-outs” is made clear at the start of the program, 
ensuring that there are no false expectations of material gain. Despite this lack of 
material incentive, CHCs invariably attract a consistently high attendance rate at 
health sessions over an extended period, and there has seldom been any difficulty 
attracting a large crowd of 50–100 people in the many projects discussed above.

A membership card is given to each member when they join the club (Figure 1). 
This card gives confidence to members that the facilitators will provide the speci-
fied number of sessions, so providing a psychological guarantee that the training 
will, in fact, be completed. Members appear to value their membership cards highly 

Key components of a classic CHC intervention Zimbabwe 
classic

Rwanda classic

1 District Ministry of Health (MoH) is fully involved/
supportive/funded directly

Yes Partially

2 Politically enabling environment through a national policy Yes Yes

3 A CHC Manual, customized to national conditions Yes Yes

4 A tool kit of culturally appropriate visual aids Yes Yes

5 All sessions are participatory/dialog not didactic Yes Yes

6 24 × 2 h participatory sessions are provided Yes Partially

7 One topic per session with a recommended preventive 
practice

Yes Partially

8 CHC Facilitator is local volunteer/Community Health 
Worker

Yes Yes

9 All CHC facilitators have a thorough 5 day training Yes Yes

10 Environmental Health Officers monitor CHC and assist 
facilitator

Yes 10 EHOs but no 
transport

11 Enough dedicated NGO Project Officers (PO) supports 
MoH monitoring

Yes. 10x 
POs

No. Only 1 PO

12 24 session last for 6 consecutive months in dry season Yes 4–5 months in wet 
season

13 All members have a membership card signed on attendance Yes Yes

14 A certificate is awarded at a graduation ceremony for full 
attendance

Yes Not all CHCs had 
graduation

15 Monitor with household inventory at base and end line Yes Yes

16 Model Home Competitions held at the end of training Yes No, none held

17 There is no material subsidy for water/sanitation Yes Yes

18 CHCs aim to have 50–100 members who are registered Yes Yes

19 CHCs aim to have >50% members complete all 24 sessions Yes Yes

20 Household Coverage of CHCs in a village should be over 
80%

Yes Only 10% of CHC 
reached 80%

Table 2. 
Specifications for a Classic CHC Intervention, showing fidelity to protocol in Zimbabwe and Rwanda 
interventions.
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the intervention had to wind up activities according to the research protocol. For a 
full one year after the training ended (July 2014 to June 2015), the cRCT permitted no 
follow up by project implementation staff: there was no opportunity for revision of 
sessions, no model home competitions and very few graduations held as promised to 
reward those who had completed the training. After this year, without any external 
support to the community, the post intervention survey for the cRCT was undertaken. 
It was estimated that the intervention had only a 54% fidelity to protocol [30].

Of the possible 6942 households in the 50 villages, 4056 were enrolled in CHCs 
(50.7%) and of these 3144 CHC members (62.8%) attended weekly sessions with 
42.4% competing all 20 sessions. Due to shortage of training period, and lack of 
monitoring and supervision by Ministry of Health, only 10 CHC came near to meet-
ing mobilization targets: 76% had over 100 CHC members, only 50% reached over 
80% coverage of households in a CHC in 1 year. Only 6% of CHC met the required 
target of providing 20 sessions of training within the intervention period—the mean 
being 14 meetings. The average attendance of all registered members at CHC sessions 
was 41 members per meeting. Although the 10 Environmental Health Officers had 
been expected to implement the intervention, they were grounded with no transport 
for the duration of the project. Africa AHEAD had only one monitoring officer but 
she did not have a dedicated vehicle, having to hire a motorbike taxi to monitor the 
whole district of 960 sq.km of challenging terrain during the heavy rains [30].

4.3 Methodology of training in a community health Club

The CHC methodology of training in both Zimbabwe and Rwanda is considered 
to be the ‘Classic’ CHC training (Table 2): although the CBEHPP Manual [40] was 
adapted to the Rwandan context, it was based on the original manual produced by 
the architects of the approach in Zimbabwe in 2009 [39]. In both countries CHC 
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bicycle). CHC Facilitators are then trained by Ministry of Health extension staff 
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and basic information about prevention of common diseases addressed in the 
various sessions When the facilitator returns to the village she registers as many 
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village and issues each member with a membership card (See CHC. Figure 1).
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program to address local health and hygiene challenges, the regular opportunity to 
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‘Participatory activities’ such as the ‘Three pile sorting’, or ‘Blocking the Route’ activity 
are used to engage members. These games were originally developed to engage 
community in the ‘Participatory Hygiene and Sanitation Transformation’ (PHAST) 
training methodology for the maintenance of water and sanitation facilities [26].

The CHC aims to produce a cohesive community where there is genuine ‘com-
mon-unity’ of understanding, belief and practice. The group itself makes the rules 
which influence individual behavior and practices similar to the iterative process of 
peer learning pioneered in the education sector [41]. Each topic focuses on a single 
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aspect of hygiene, with a single activity recommended as homework, which does not 
incur much cost for the household (e.g. covering stored drinking water, construct-
ing a pot rack). Incremental change is seen gradually over time, but it is our belief 
that at least 24 sessions over 6 months are needed to be sure that knowledge and 
practice are sufficiently reinforced (Figure 1).

CHC members receive no material incentives or food for attending health 
sessions, and the lack of “hand-outs” is made clear at the start of the program, 
ensuring that there are no false expectations of material gain. Despite this lack of 
material incentive, CHCs invariably attract a consistently high attendance rate at 
health sessions over an extended period, and there has seldom been any difficulty 
attracting a large crowd of 50–100 people in the many projects discussed above.

A membership card is given to each member when they join the club (Figure 1). 
This card gives confidence to members that the facilitators will provide the speci-
fied number of sessions, so providing a psychological guarantee that the training 
will, in fact, be completed. Members appear to value their membership cards highly 

Key components of a classic CHC intervention Zimbabwe 
classic

Rwanda classic

1 District Ministry of Health (MoH) is fully involved/
supportive/funded directly

Yes Partially

2 Politically enabling environment through a national policy Yes Yes

3 A CHC Manual, customized to national conditions Yes Yes

4 A tool kit of culturally appropriate visual aids Yes Yes

5 All sessions are participatory/dialog not didactic Yes Yes

6 24 × 2 h participatory sessions are provided Yes Partially

7 One topic per session with a recommended preventive 
practice

Yes Partially

8 CHC Facilitator is local volunteer/Community Health 
Worker

Yes Yes

9 All CHC facilitators have a thorough 5 day training Yes Yes

10 Environmental Health Officers monitor CHC and assist 
facilitator

Yes 10 EHOs but no 
transport

11 Enough dedicated NGO Project Officers (PO) supports 
MoH monitoring

Yes. 10x 
POs

No. Only 1 PO

12 24 session last for 6 consecutive months in dry season Yes 4–5 months in wet 
season

13 All members have a membership card signed on attendance Yes Yes

14 A certificate is awarded at a graduation ceremony for full 
attendance

Yes Not all CHCs had 
graduation

15 Monitor with household inventory at base and end line Yes Yes

16 Model Home Competitions held at the end of training Yes No, none held

17 There is no material subsidy for water/sanitation Yes Yes

18 CHCs aim to have 50–100 members who are registered Yes Yes

19 CHCs aim to have >50% members complete all 24 sessions Yes Yes

20 Household Coverage of CHCs in a village should be over 
80%

Yes Only 10% of CHC 
reached 80%

Table 2. 
Specifications for a Classic CHC Intervention, showing fidelity to protocol in Zimbabwe and Rwanda 
interventions.
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keeping them carefully wrapped in plastic at home like their cards from a clinic. 
They enjoy the challenge of completing their cards, by attending all sessions [8]. 
They are then rewarded with a certificate, and this aspect of the CHC model may be 
the key to high attendance rates.

Seeking to understand the popularity of the CHCs, we found from interviewing 
CHC members in Zimbabwe that the principle attraction of CHCs, is their perceived 
need for knowledge, especially related to the health and wellbeing of their family. 
This love of learning appears to be one of the principle drivers of the CHC Model [8].

4.4 Context of the two interventions

The key components for a CHC intervention were very similar in both Rusizi 
and Mberengwa, aiming to meet all the specifications for the ‘Classic’ CHC Training 
(Table 2). In both interventions the key messages in 24 topics on the Membership 
Card were similar and local villagers were used as community-based facilitators to 
run the weekly health sessions, whilst Environmental Health Staff were expected 
to help monitor the intervention whereas in Rusizi they were meant to implement 
the program. An important difference between Zimbabwe and Rwanda, is that 
whereas the Mberengwa project was community-led and could expand to respond 
to the demands of the CHC members, being unconstrained by programme length 
or design, the Rwandan programme in the Rusizi trial was tightly controlled by 
the research protocol and had no flexibility to adjust timing or scope as the end line 
survey had to be completed before registered toddlers grew out of the cohort.

Hygiene and sanitation standards between the two countries vary consider-
ably. In Zimbabwe the Government recommended standard for sanitation is a 
Blair Ventilated Improved Pit (BVIP) latrine which usually has brick lined pit with 

Figure 1. 
Inside of a typical membership card showing topics and homework for each session.
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cement slab, whilst the superstructure is likely to be permanent constructed in 
bricks, often plastered with cement with a tin roof and vent pipe with a fly gauze at 
the top to trap flies, thereby preventing breeding, as well as reducing smell.

For many years the building of BVIP latrines for the community was extensively 
subsidized by NGOs in WASH programs in Zimbabwe, but with the political 
turmoil and resultant socio-economic collapse of the country in 2000 when most 
donors withdrew, there has been little sanitation subsidy. As a result, the high cover-
age of improved sanitation which climbed rapidly during the 1990’s and reached 
over 63% by 2000, had, a decade later, plummeted to around 25% in most areas, 
with a return to much open defecation [42]. Without such support, householders 
tended to build temporary latrines until they could afford the better standard of a 
BVIP. Instead of a brick wall and tin roof householders would sometimes use tradi-
tional mud and pole for walls with a thatch roof to save costs, but invest in lining the 
pit, having a cement slab and most importantly a vent pipe as is shown in Figure 2 
above. Research shows that it is the cost of a BVIP that prevents quicker uptake, 
but that with time CHC members do aim for this high government standard [43]. 
If they cannot afford to construct a proper latrine, CHC members are encouraged to 
practice ‘cat sanitation’ (i.e. the burial of their feces in a hole). This simple method 
is in fact more hygienic than an uncovered pit latrine which can add to the spread 
of diarrhea by becoming a breeding site for flies. A hand washing station known as 
a ‘Tippy tap’ is common practice in Zimbabwe, made from a jerrycan strung from 
local branches with a foot operated method for tipping out water.

In Rwanda, over 90% of households have their own latrine and there is little def-
ecation in the surrounding bush [30]. The superstructure is usually made of mud/pole 
walls and thatch roof. The norm is an unlined pit latrine, with poorly fitting logs with 
gaps between them, straddling the pit and the smell is always unpleasant and there are 
frequently feces on the floor (See Figure 2). As the pit is not properly sealed flies breed 
in great numbers and the pits are often thick with maggots making this method highly 
unsanitary. This could be called ‘fixed point open defecation’ as it is no more sanitary 
than open defecation on the ground. The level of handwashing with soap is extremely 
low in Rwanda, and there are seldom handwashing facilities outside such latrines 
although most households have soap and wash hands in a common bowl before eating.

Zimbabwean households usually have a dedicated kitchen with an open fireplace 
in the centre of the round thatched cooking hut. Seating for men is a molded bench 
around the walls, whilst women and children sit on the ground by the fire, and 
chickens enter freely. The hut is usually very smoky causing a high rate of acute 
respiratory infections (See Figure 2). Traditionally, cooking huts were highly 
decorated with built-in clay shelving in the walls and this practice has been rein-
vigorated by the CHCs with all members upgrading their kitchens in ever increasing 
levels of excellence.

Water is stored in well covered containers and food is kept in containers to 
protect from flies and rodents. Many now use fuel-efficient stoves built in clay, and 
have seats for women on a par with men, thus showing increased gender equity. All 
food and utensils are stored in this kitchen hut which is kept locked (Figure 3).

Cooking in Rwanda, as in many East African countries, is done outside on an 
open fire (Figure 3). There is no culture of a dedicated kitchen hut as in Zimbabwe, 
and therefore the storage of utensils is haphazard, with no special place to store 
cooking pots, plates or food. Sometimes this is kept in the main house in boxes or 
baskets but almost always open to vermin. There is usually a shelter outside where 
goats are tied and this often doubles to provide shelter for cooking in the rains. 
Water is collected in a jerry can and stored unsystematically often without a cover. 
Filtration of water and fuel-efficient stoves are being promoted by government but 
uptake is still relatively low.
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keeping them carefully wrapped in plastic at home like their cards from a clinic. 
They enjoy the challenge of completing their cards, by attending all sessions [8]. 
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and Mberengwa, aiming to meet all the specifications for the ‘Classic’ CHC Training 
(Table 2). In both interventions the key messages in 24 topics on the Membership 
Card were similar and local villagers were used as community-based facilitators to 
run the weekly health sessions, whilst Environmental Health Staff were expected 
to help monitor the intervention whereas in Rusizi they were meant to implement 
the program. An important difference between Zimbabwe and Rwanda, is that 
whereas the Mberengwa project was community-led and could expand to respond 
to the demands of the CHC members, being unconstrained by programme length 
or design, the Rwandan programme in the Rusizi trial was tightly controlled by 
the research protocol and had no flexibility to adjust timing or scope as the end line 
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Hygiene and sanitation standards between the two countries vary consider-
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cement slab, whilst the superstructure is likely to be permanent constructed in 
bricks, often plastered with cement with a tin roof and vent pipe with a fly gauze at 
the top to trap flies, thereby preventing breeding, as well as reducing smell.

For many years the building of BVIP latrines for the community was extensively 
subsidized by NGOs in WASH programs in Zimbabwe, but with the political 
turmoil and resultant socio-economic collapse of the country in 2000 when most 
donors withdrew, there has been little sanitation subsidy. As a result, the high cover-
age of improved sanitation which climbed rapidly during the 1990’s and reached 
over 63% by 2000, had, a decade later, plummeted to around 25% in most areas, 
with a return to much open defecation [42]. Without such support, householders 
tended to build temporary latrines until they could afford the better standard of a 
BVIP. Instead of a brick wall and tin roof householders would sometimes use tradi-
tional mud and pole for walls with a thatch roof to save costs, but invest in lining the 
pit, having a cement slab and most importantly a vent pipe as is shown in Figure 2 
above. Research shows that it is the cost of a BVIP that prevents quicker uptake, 
but that with time CHC members do aim for this high government standard [43]. 
If they cannot afford to construct a proper latrine, CHC members are encouraged to 
practice ‘cat sanitation’ (i.e. the burial of their feces in a hole). This simple method 
is in fact more hygienic than an uncovered pit latrine which can add to the spread 
of diarrhea by becoming a breeding site for flies. A hand washing station known as 
a ‘Tippy tap’ is common practice in Zimbabwe, made from a jerrycan strung from 
local branches with a foot operated method for tipping out water.

In Rwanda, over 90% of households have their own latrine and there is little def-
ecation in the surrounding bush [30]. The superstructure is usually made of mud/pole 
walls and thatch roof. The norm is an unlined pit latrine, with poorly fitting logs with 
gaps between them, straddling the pit and the smell is always unpleasant and there are 
frequently feces on the floor (See Figure 2). As the pit is not properly sealed flies breed 
in great numbers and the pits are often thick with maggots making this method highly 
unsanitary. This could be called ‘fixed point open defecation’ as it is no more sanitary 
than open defecation on the ground. The level of handwashing with soap is extremely 
low in Rwanda, and there are seldom handwashing facilities outside such latrines 
although most households have soap and wash hands in a common bowl before eating.

Zimbabwean households usually have a dedicated kitchen with an open fireplace 
in the centre of the round thatched cooking hut. Seating for men is a molded bench 
around the walls, whilst women and children sit on the ground by the fire, and 
chickens enter freely. The hut is usually very smoky causing a high rate of acute 
respiratory infections (See Figure 2). Traditionally, cooking huts were highly 
decorated with built-in clay shelving in the walls and this practice has been rein-
vigorated by the CHCs with all members upgrading their kitchens in ever increasing 
levels of excellence.

Water is stored in well covered containers and food is kept in containers to 
protect from flies and rodents. Many now use fuel-efficient stoves built in clay, and 
have seats for women on a par with men, thus showing increased gender equity. All 
food and utensils are stored in this kitchen hut which is kept locked (Figure 3).

Cooking in Rwanda, as in many East African countries, is done outside on an 
open fire (Figure 3). There is no culture of a dedicated kitchen hut as in Zimbabwe, 
and therefore the storage of utensils is haphazard, with no special place to store 
cooking pots, plates or food. Sometimes this is kept in the main house in boxes or 
baskets but almost always open to vermin. There is usually a shelter outside where 
goats are tied and this often doubles to provide shelter for cooking in the rains. 
Water is collected in a jerry can and stored unsystematically often without a cover. 
Filtration of water and fuel-efficient stoves are being promoted by government but 
uptake is still relatively low.
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5. Methods

5.1 Data collection

5.1.1 Popularity

Popularity of the CHC can be measured by the ability of the facilitators to attract 
many members and retain their attendance for the duration of the intervention. The 
Membership Cards of all members were collected at the end of the training and this 
was triangulated with project records to ascertain overall number of members in the 

Figure 2. 
Left: Subsidized ventilated improved pit latrine (VIP) in a CHC home in Zimbabwe with lined pit, concrete 
slab and vent pipe - a fly trap which eliminates smell and a hand washing facility. Right: An unsubsidized 
traditional pit latrine in Rwanda, unlined and open pit, log floor giving open access for flies. Photographs 
courtesy of J. Waterkeyn.

Figure 3. 
Left: A model CHC kitchen hut in Zimbabwe showing shelving made of clay, individual family utensils and 
covered drinking water with ladle. Right: In Rwanda, a traditional cooking shelter outside, with no CHC 
improvements. Photographs courtesy of J. Waterkeyn.
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intervention, percentage of households within a CHC in each village and number 
of members completing the training i.e. graduating. This enabled us to have exact 
numbers of active members to calculate cost per beneficiary.

5.1.2 Effectiveness

Effectiveness was demonstrated by the community response to the training as mea-
sured by the percentage of members adopting each of the recommended practices. 
The observation check list, known as the ‘Household Inventory’, was used to conduct 
spot surveys which uses proxy indicators of hygiene behavior change which can be 
empirically observed first-hand by the enumerator. We did not use self-reported 
data as we are skeptical of the value of this method given the well-known effect of 
observer bias. For example: although we can observe the presence of handwashing 
facility (HWF) and whether soap was present, the calculation of regular usage over 
time is not observable. To overcome this monitoring challenge, all members are 
required to place a pot plant beneath their HWF. If the pot plant has been regularly 
receiving water from the HWF, and is alive, we know the HWF is likely to be in use. 
Similarly, we do not place much credibility on reported behaviour, as household-
ers when asked this question, are likely to answer that they are in compliance with 
handwashing methods and use soap. To avoid such interviewer bias, we simply ask 
a child to demonstrate how they wash their hands and we note whether soap is used. 
Observations in Rwanda were conducted by Environmental Health Officers (EHOs) 
and trained enumerators drawn from teachers and students for a random selection 
of CHC member households. In Zimbabwe CHC facilitators, CHC chairpersons and 
Environmental Health Technicians (EHTs) collected data.

5.2 Data analysis

5.2.1 Quantitative analysis of cost-effectiveness

Project Records and accounts were used to ascertain field costs. An Analysis of 
Cost-Effectiveness was done by dividing the field costs by number of direct ben-
eficiaries within a one-year time frame and was calculated, giving a ‘cost per direct 
beneficiary per year’ for improved hygiene [31]. Direct beneficiaries are taken to be 
all those within the household of a CHC Member, estimated at 4.7 people per house-
hold in Rwanda, and 4 people per household in Zimbabwe based on local census.

5.2.2 Analysis of community response: hygiene behavior change

In Rwanda a custom-made digital application for mobile phones was designed 
for CBEHPP which enabled data to be entered directly online thus eliminating 
most human error, through instant processing online using Open Development Kit 
(ODK) a free application for data analysis. This data was downloaded into in excel 
and then analyzed in SPSS.

In Zimbabwe the data was collected by Project Officers and CHC facilitators and 
entered into excel computer program manually and analyzed in excel to generate a 
bar chart of before and after (at least 6 months after training) for each program.

5.2.3 Qualitative analysis of value for money

In Rusizi, the results were provided to all stakeholders involved in the training 
with Ministry of Health and 25 EHOs through Focus Groups Discussions at District 
Level. The EHOs were asked to identify and discuss reasons for the variation 
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intervention, percentage of households within a CHC in each village and number 
of members completing the training i.e. graduating. This enabled us to have exact 
numbers of active members to calculate cost per beneficiary.

5.1.2 Effectiveness

Effectiveness was demonstrated by the community response to the training as mea-
sured by the percentage of members adopting each of the recommended practices. 
The observation check list, known as the ‘Household Inventory’, was used to conduct 
spot surveys which uses proxy indicators of hygiene behavior change which can be 
empirically observed first-hand by the enumerator. We did not use self-reported 
data as we are skeptical of the value of this method given the well-known effect of 
observer bias. For example: although we can observe the presence of handwashing 
facility (HWF) and whether soap was present, the calculation of regular usage over 
time is not observable. To overcome this monitoring challenge, all members are 
required to place a pot plant beneath their HWF. If the pot plant has been regularly 
receiving water from the HWF, and is alive, we know the HWF is likely to be in use. 
Similarly, we do not place much credibility on reported behaviour, as household-
ers when asked this question, are likely to answer that they are in compliance with 
handwashing methods and use soap. To avoid such interviewer bias, we simply ask 
a child to demonstrate how they wash their hands and we note whether soap is used. 
Observations in Rwanda were conducted by Environmental Health Officers (EHOs) 
and trained enumerators drawn from teachers and students for a random selection 
of CHC member households. In Zimbabwe CHC facilitators, CHC chairpersons and 
Environmental Health Technicians (EHTs) collected data.

5.2 Data analysis

5.2.1 Quantitative analysis of cost-effectiveness

Project Records and accounts were used to ascertain field costs. An Analysis of 
Cost-Effectiveness was done by dividing the field costs by number of direct ben-
eficiaries within a one-year time frame and was calculated, giving a ‘cost per direct 
beneficiary per year’ for improved hygiene [31]. Direct beneficiaries are taken to be 
all those within the household of a CHC Member, estimated at 4.7 people per house-
hold in Rwanda, and 4 people per household in Zimbabwe based on local census.

5.2.2 Analysis of community response: hygiene behavior change

In Rwanda a custom-made digital application for mobile phones was designed 
for CBEHPP which enabled data to be entered directly online thus eliminating 
most human error, through instant processing online using Open Development Kit 
(ODK) a free application for data analysis. This data was downloaded into in excel 
and then analyzed in SPSS.

In Zimbabwe the data was collected by Project Officers and CHC facilitators and 
entered into excel computer program manually and analyzed in excel to generate a 
bar chart of before and after (at least 6 months after training) for each program.

5.2.3 Qualitative analysis of value for money

In Rusizi, the results were provided to all stakeholders involved in the training 
with Ministry of Health and 25 EHOs through Focus Groups Discussions at District 
Level. The EHOs were asked to identify and discuss reasons for the variation 
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between CHCs and to provide contextual rational for some of the anomalies, or 
where targets were under or over-reached. These insider observations from the 
grass roots provides the explanation for various challenges and shortcomings, as 
well as reasons for success of the CHC Model allowing some recommendations to 
achieve better Value for Money in future CHC programs based on the CHC Theory 
of Change [30].

In Mberengwa, an in-depth observation was taken on a small sub-set of six 
CHCs using an interpretivist approach. This was triangulated with participant 
observation, key informant interviews and focus group discussions involving 
Environmental Health staff, local leaders, CHC members and others. Field work 
was done over 2 weeks in Ward 19, which had 39 CHCs in the 43 villages and a 
population of 9245, in 1481 households. In addition, two villages without CHCs 
were sampled to serve as control groups to enable comparison [10].

5.3 Limitations and possible sources of bias

We use project monitoring data which, we accept could be open to interviewer 
bias as the field officers who managed the programme also assisted the facilitators 
in the collection of the village data. However, an effort has been made to minimize 
this bias, by using an external researcher in each country to clean data, excluding 
all incomplete data and verifying all records and findings in Rwanda [32, 45] and 
Zimbabwe [44] through spot observations. It is also not ideal that all that co-authors 
of this paper have been associated either with the design of the CHC approach and 
the implementation of the intervention in both Zimbabwe and Rwanda and may not 
be strictly impartial. However, in the interests of our genuine concern to improve 
learning in the sector, we have attempted to provide only such programming evi-
dence which has been verified by external observers conducting research for their 
own theses which have subsequently been properly peer reviewed.

6. Results

6.1 Mobilization of community

6.1.1 Mberengwa District, Zimbabwe

The completion rate of the CHC training was exceptionally high in Mberengwa 
with full attendance of all 20 sessions by 6335 (77%) of CHC members. With 
sufficient time to repeat many of the session for a second time, all members had the 
opportunity to complete the training if they had missed the original session due 
to other commitments. The CHC training was well-timed by the NGO to coincide 
with the dry season (March – December 2012) to coincide with the 8 months of 
the year when there is little demand from farming to distract members from the 
training. All CHCs did more than 20 sessions properly, providing only one topic 
only per session of at least 2 hours of participatory activities. All the mobilization 
targets were not only achieved but surpassed during the first year, with follow-up 
by Project Officers, who arranged model home competitions. All CHC held their 
Graduation ceremonies properly with CHC members receiving certificates with due 
recognition. Those who did not finish in Year 1 had a second chance to complete 
their training and graduate in Year 2, while the water and sanitation component of 
the project was being done. However, as the number of members was limited to 50 
per CHC, we could not judge the popularity of a CHC by the number of members 
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in the normal size of CHCs as is routinely expected in Zimbabwe, where CHC can 
reach over 100 people. Instead we ascertain the level of popularity by the fact that 
there was universal coverage with over 1407 households (17%) having two members 
in the CHC. Therefore, the CHC model in Mberengwa was clearly very popular.

6.1.2 Rusizi District, Rwanda

The completion rate of the training in Rwanda was not as high as had been 
hoped with only 41% of CHC members attending all 20 sessions in 5 months. 
However, this appeared to be, not because they did not want to attend sessions, but 
because they did not want to get wet in the torrential rain! In addition, the training 
was held during the season that farmers were at their busiest in the fields, planting 
and weeding crops. Not as many members completed as was expected because the 
training was shortened by a full month and they had no opportunity for repeating 
any sessions. Crucially there was no time for Graduation Ceremonies and no “Model 
Home competitions” were held as had been planned. However, monitoring records 
show that in the post research intervention, all CHCs continued to meet and over 
6 sessions were done per CHC after the official end of the cRCT [30]. This demon-
strates the demand for CHC activities. As attendance continued without external 
support, we would take this as an indication of a high level of sustainability. In 
Rusizi District, despite the constraints encountered by the community, the large 
size of the CHC in terms of memberships with an average of 80 members per CHC 
which exceeded the expected target of 70 members per CHC demonstrates popular-
ity of the CHC. At the end of the cRCT intervention (i.e. after the first year), the 
spread of the intervention had only reached 58%. However, by the end of 3 years, 
the spread of CHC households had increased to 80% with CHC members ranging 
from 40 to 100% in 50 villages.

Our monitoring data shows that the uptake of the CHC model in Rusizi, 
although it was slow initially, did eventually meet all targets. Therefore, we would 
consider the CHC project to be a popular intervention in Rusizi District, and that 
what appears to have been community resistance was mainly due to external con-
straints imposed by the research and implementing team. Once Ministry of Health 
had clearly endorsed the intervention, the village leaders whole heartedly led the 
CHC with much interesting anecdotal evidence of community-led initiatives.

6.2 Hygiene behaviour change

6.2.1 Mberengwa District, Zimbabwe

The household observation included 7477 households in the end line survey 
(Figure 2) in Mberengwa District, with a clear pattern of community effort being 
evident in all indicators (p > 0.001).

Of the 21 indicators, 12 were found in over 90% of CHC households, and three 
indicators were found in over 80% of households after 8 months. To measure the 
effect of the CHC it is important to note which indicators have made the most 
change. The most impressive change from baseline to the post intervention 8 months 
later, was in the use of hand washing facilities in the home which increased by 85.4% 
(from 6.4 to 91.8%), the use of ladles to draw water from a bucket increased by 
65% (18–83%), bathing rooms increased by 51% (16–67%), the use of pot racks to 
dry plates increased by 51% (46–97%), the use of refuse pits to ensure fly control 
increased by 39% (58–97%), decorated kitchens increased by 30% (66–95%), 
Blair Ventilated Improved Latrine (BVIP) for a household increased by 27% (from 
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between CHCs and to provide contextual rational for some of the anomalies, or 
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14–41% households), the use of protected water sources for drinking water increased 
by 23% (61–84%), ventilation of housing increased by 21% (65–86%). Use of 
mosquito nets whilst still low (8.9–19.8%) increased by 11% and fuel-efficient stoves 
increased by 14% (4.2–18.2%) (Figure 4) [46]. The effect of the improved hygiene 
could be quantified by the condition of the children. Over 90% of CHC households 
could demonstrate children with no skin diseases, no worms, and a complete immu-
nization card for all children. Mothers in over 90% of CHC homes could demonstra-
tion how to treat dehydration with a Sugar salt rehydration solution.

It is noteworthy that changes which required purchasing were on the lower 
end of the scale with BVIP latrine construction, buying mosquito nets and fuel 
efficient stoves being the least amount of change. As this was during a time when 
Zimbabwe was completely dysfunctional economically and while there was over 
75% unemployment in the country, with over 3 million Zimbabweans living 
abroad as economic migrants, it is not surprising there was little affordability. 
Indeed given this context it is impressive that 2108 high quality BVIP latrines 
which cost at least US$100 at the time (when cement was in short supply nation-
ally) were built by self-supply by households in some of the most challenging 
areas in the country.

After only 8 months, the post intervention survey showed that compliance level 
was over 80% of the registered CHC members in 15 indicators (Figure 4), of which 
12 were over 90%, which leaves little doubt as to the effectiveness of the CHC 
training to stimulate exceptional levels of community response in Mberengwa 
District.

Figure 4. 
Percentage hygiene behaviour change of 7477 CHC members in Mberengwa District, Zimbabwe. 2012 [46].
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6.2.2 Qualitative study

In one ward of Mberengwa a qualitative study was conducted in three villages 
[10] which established that CHC members were considerably more knowledge-
able than non CHC members. Understanding the cause of diseases was claimed by 
CHC members to be the reason for their increased use of safe borehole water and 
the construction of latrines raising coverage in a village from 36.6–53%, and hand 
washing facilities by 22.1% (from 5 to 27.1%).

The study states in the conclusion,

‘As community members reflected on the impact of CHCs on their lives, the 
increases in their health knowledge was evident and participatory practices were 
prevalent across the CHCs. CHCs are currently bringing about a multitude of 
positive change, as the activities initiated by their members are practiced at the 
community level. Not only have health indicators changed, but more importantly, 
village member‘s perceptions of their capacity have increased; they feel more able to 
control disease and improve their lives. More importantly, they are taking action to 
prevent disease and sharing what they have learned with other communities’ [10]

6.2.3 Rusizi District, Rwanda

Safe hygiene correlated positively in all but three of the 24 indicators with the 
number of sessions attended by members (p-value <0.001) (Figure 5).

To demonstrate an impact on sanitation in Rwanda was complicated by the fact 
that four of the indicators did not change significantly simply because, even before the 
start of the intervention, compliance was already exceptionally high - meaning little 

Figure 5. 
Percentage hygiene behaviour change of all CHC in Rusizi District, Rwanda. 2017 [45].
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improvement could be expected as a result of the CHC training: 91% of households 
already had their own latrine, 98.5% households showed no child feces, 99.6% showed 
no adult feces and 90% showed no animal feces in the yard. With this exceptionally 
high level of latrine ownership, sanitation indicators were altered after the baseline, to 
an observation of the hygienic standard of the open pit latrines, with the recommenda-
tion that there should now be a well-fitting foot-operated cover for the squat hole to 
prevent fly access and breeding. Monitoring data showed a 40% increase in ‘having 
and using a well-fitted cover for the squat hole of latrines’ which increased from 35.5 to 
76.5% [46]. The indicator “cover for the squat hole” is the most important indicator 
of the research, because unlike all other indicators, it was completely unique to the 
intervention and therefore unlikely to be confounded by previous initiatives [46] 
(Figure 4). This indicator showed that a 41% uptake of covered squat holes may be 
taken as a proxy indicator of the effect of the CHC on hygiene practice.

Thirteen of the most important indicators showed a significant increase of 
p > 0.001 (Pearson Chi-Square Asymptomatic Significance) and these are strong 
indicators of the high level of compliance shown by CHC members in relation to the 
training: a 5-fold uptake increase from those attending only 1–4 sessions as com-
pared to those who have completed 17–20 sessions [45].

The quality of drinking water has been improved by a combination of improved 
practices for serving drinking water: 18% more households were making sure that 
jerry cans used to store drinking water were clean inside (81.9–100%) and that they 
were closed with lids (from 76.1–95%). A massive rise of 55% in the non-risk practice 
of the family taking drinking water by pouring from a jerry can rather than dipping into 
an open container (34.8–90%) would also decrease risk of contamination of drinking 
water in the home. The practice of using a (plastic) water filter increased by 24.2% 
from zero to 24.2% of families who had taken advantage of a district wide distribution 
of water filters to increase safe water consumption in Rusizi District [45] (Figure 5).

Personal hygiene improved slightly with the construction of more bath shelters 
in yard that increased by 10% (from 34.1 to 44.1%). The construction of a Tippy 
Tap in the yard increased by 35% (48.3–83.3%) as functional hand washing facility 
(with soap) were observed, of which 45.3% were situated near latrines. Overall 
child cleanliness increased enormously with the awareness of the danger of flies 
spreading Trachoma. The data show 23.1% increase (50–73.21%) in children having 
clean faces as indicated by no flies on their faces although this gain was not sus-
tained and reverted back to 52.6%. In an increased effort to prevent skin diseases, 
CHC mothers were washing children’s clothes more often. Children with clean 
clothes on the day of the observation increased by 18% from 63.3 to 81.3% but then 
dropped to 76.3%, Although this indicator could have been associated with muddier 
clothes during the wet season [45] it is clear that mothers need continual encourage-
ment to keep their children cleaner (Figure 5).

Most importantly for the transmission of germs by the fecal oral route, the ‘safe 
storage of food’ improved by 24% from 63.6 to 81.8%, but also recessed later to 
71.8% [45] (Figure 5).

As regards the prevention of zoonotic diseases, 22% of households (36–58%) 
had constructed livestock pens away from the kitchen area, and less animal dung 
was seen in 7% more yards (88.3–90.9%) which were free from animal dung, 
decreasing further ingestions of germs spread by flies [45] (Figure 5).

6.2.4 Qualitative study

A small qualitative study [47] was also conducted in two CHC Villages in Rusizi 
District and compared with two non CHC villages to ascertain the perception of the 
community towards the CHC project.
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‘They testify to have seen the difference between villages with and without CHC 
and that 90% of sanitation and hygiene improvement can be achieved through 
CHC implementation. Community members appreciate the strategies of the CHC 
approach as it raised spontaneously project initiatives and tangible achievements 
including, but not limited to, making roads, proper nutrition through balanced 
diet, mutual assistance, saving and loans and tontine strategies, Kitchen garden, 
water treatment, as well as being a role model in the community. The village 
members of Kakinyaga and Kareba villages not exposed to CHC activities wish 
to have CHCs and think their sanitation and hygiene practices would improve 
through CHCs. Community members of the exposed villages confirmed CHC 
implementation facilitated mutual assistance so that even vulnerable households 
can have sanitation and hygiene facilities. “We have been engaged more with CHC 
and we believe everything is possible” said the head of village of Nyambeho and the 
president of the CHC committee in Kanyetabi separately. During the focus group 
discussions, the following was the statement in Rusizi: “we have been always sick 
but CHC has been a solution to prevent hygiene related disease.” [47]

As the CHC model in CBEHPP was being implemented by around 15 NGOs 
in Rwanda, there was data from monitoring programs in other Districts such as 
Bugasera [48] where experience by WaterAid confirmed extensive community 
response [49] reinforcing much of the positive community feed-back received in 
Rusizi District. When the disappointing result of the cRCT in Rusizi was presented 
at the 3rd national CBEHPP Conference in 2017, experienced practitioners of 
CBEHPP were skeptical of the results as the findings did not tally with other experi-
ence of CHC outputs in Rwanda. At the same time the cautious academic conclusion 
of the cRCT was questioning ‘the value of implementing this intervention at scale 
with the goal of improving health outcomes’, the MoH was convinced that the CHC 
model worked and government was expanding the programmes into the Integrated 
Nutrition and WASH Program which was to use CHCs in 8 new districts to address 
stunting with support from UNICEF and USAID [50].

6.3 Comparative cost-effective analysis of Rusizi and Mberengwa districts

6.3.1 Rusizi District, Rwanda

In Rusizi District, the cost of implementing the cRCT intervention in 50 villages 
over 12 months amounted to US$208,204. These costs were for the setting up of the 
intervention, and interface with the community, with the main activity being the 
training and monitoring of 50 CHCs. It was a very low budget operation with only 
a small support staff in the country (one field officer, one monitoring officer in 
Kigali, a part time programme manager and an accountant) with minimal support 
of external consultants. With a total of 4056 CHC members in the Classic Villages 
we calculate 19,096 beneficiaries i.e. family members in the household who have 
benefited directly from improved living conditions over 50 different indicators. 
The program is calculated to have cost US$13.13 per beneficiary or US$ 61.71 for an 
average family of 4.7 people. This figure does not include research costs of the cRCT 
Evaluation costs.

6.3.2 Mberengwa District, Zimbabwe

In Mberengwa District, the cost of the whole programme for 1 year was one fifth 
less expensive than the Rwandan intervention, at US$193,529 for a programme of 
1 year, which reached five-fold more CHC villages, and with 42,959 beneficiaries 
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6.3.2 Mberengwa District, Zimbabwe

In Mberengwa District, the cost of the whole programme for 1 year was one fifth 
less expensive than the Rwandan intervention, at US$193,529 for a programme of 
1 year, which reached five-fold more CHC villages, and with 42,959 beneficiaries 
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had twice as many beneficiaries as Rwanda. The costs included the operational sup-
port for 6 field officers and a programme manager, with part time administrative 
costs for the organization headquarters in Harare, and a shared office in the field. 
The program is estimated at only US$4.5 per beneficiary, or US$22 per household.

7. Discussion

7.1 Spread of the intervention

The two case studies show that the most successful villages are those where high 
level of diffusion of innovation has taken place with at least 80% of the households 
being included within a CHC. Mberengwa District achieved blanket coverage and 
were able to show over 90% uptake across most indicators. In Rusizi, it was found 
that villages which had less than 100 households were able to achieve 80% CHC 
training across all households in the village but only after 3 years. This is a realistic 
target if sufficient personnel and transport are available to run the program to its 
best level. The size of CHCs seems less relevant than the importance of reaching 
all households in a village, within one or two CHCs. In small villages of under 100 
households this can realistically be achieved in the first year, but larger villages 
need another year to achieve blanket coverage. Perhaps a standard target would be 
70 households per year per CHC facilitator. This shows that village size should be 
considered when selecting intervention area so as not to over work each facilita-
tor. A critical mass is likely to be more successful to prevent the spread of diseases 
such as cholera and diarrhea and malaria, and so this becomes the ultimate test of 
effectiveness.

7.2 Quality of the intervention

The cost-effectiveness of a program depends not only on the Value for Money it 
can achieve (i.e. how many benefits it can deliver, and the quality of those benefits), 
but also on the way the program makes the most of scarce resources and takes 
advantage of economies of scale. The more CHCs that each officer can supervise the 
less the cost for personnel. We have seen that the size of a CHC can vary from 30 to 
100 people. Although Mberengwa demonstrates that a greater number of smaller 
CHCs (with around 40–50 members) may be more manageable, this may not be 
the most cost-effective method, as the more people per CHC facilitator, the less the 
program will cost per beneficiary. Typically, an EHO should be able to monitor one 
or two CHCs per day, traveling constantly between villages. Therefore, the most 
cost-effective design is to have at least 100 CHCs in a program monitored by 10–20 
EHOs, depending on the transport. Critically, each EHO should have a motorbike 
with a dedicated fuel allowance, supplied directly to the district.

7.3 Dedication of Environmental Health staff

While EHOs in both countries showed complete personal commitment, they 
were almost always frustrated by the lack of transport in the Ministry of Health, 
preventing such staff from reaching out and supporting Community Health 
Club facilitators in distant villages. Those CHCs which were situated near where 
Environmental Health Officers resided did much better than those in remote 
villages which were left to their own devices. Although the CHC enables even 
poorly educated facilitators to run the CHC, they do need strong support from the 
Ministry of Health with regular back-up of Environmental staff monitoring.
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7.4 The importance of transport

The investment in transport is one of the key inputs required for a health promo-
tion programme which is less about the provision of facilities and more essentially 
about training with a high level of face-to-face time of project facilitators with the 
community. However, providing money for transport is one of the least popular bud-
get items considered by donors investing in many African countries. This may be due 
to the notorious costs of keeping transport functional, yet this is the single most urgent 
need to build the capacity of Environmental Health side of the Ministry of Health.

CHCs in Rusizi were unable to fulfill their role because their motorbikes only 
arrived after the intervention was complete: their fuel allowance never reached 
the district from the headquarters of MoH. By contrast, in Zimbabwe the NGO 
programme was properly resourced with each of the 6 full-time project officers 
stationed in the field with motorbikes who were thus each able to supervise 5 
CHCs properly, even though none of the EHOs from MoH were mobile. Therefore, 
although the supervision of CHCs was more expensive in Zimbabwe, it was cost-
effective because more beneficiaries could be reached.

By providing motorbikes, a donor is enabling those field officers who are 
responsible for ensuring safe water sanitation and hygiene throughout the country 
to be properly mobile. Our research convinces us that if Environmental Health 
Department of the Ministry of Health was adequately supported to train and moni-
tor CHCs in every village, under 5 deaths would be likely to decrease.

7.4.1 Sustainability of hygiene behaviour change

The main way to assess cost-effectiveness must be the duration of the benefits, 
because if hygiene behaviour back slides and diseases resurge, the intervention has 
failed to deliver long term sustainability. There are two kinds of sustainability: the 
behaviour of the individual and the CHC itself. If improving family health, is the 
main objective, then it is more important that hygiene behaviour changes endure 
permanently rather than that the CHC, which was purely a conduit of information, 
survives as a structure. The CHC might not continue as an active group after the 
initial training, but if hygiene behaviour has changed the individuals within this 
group permanently, then this is a public health triumph.

We have demonstrated the two main ways that a CHC program can be imple-
mented: either directly by government in a national program supported by NGOs or 
implemented mainly by NGOs with some government support. Below we show the 
different advantages and disadvantages to both methods in terms of scaling up.

7.5 Monitoring community

Monitoring people regularly tends to encourage higher levels of behaviour 
change—people often improve their behaviour even if they receive nothing material 
as a reward, simply because they know they are being watched (monitored)—the 
so-called ‘Hawthorn Effect’. The institution that should be undertaking this moni-
toring role (from village to district, through to Provincial and National levels) is, 
of course, the Ministry of Health, mandated as it is to ensure the public health 
standards are maintained. Increasing the capacity to monitor is where funding 
of resources are most needed. Tempting as it is to achieve higher results by more 
efficiently using NGO supervision (as they are probably more effective in monitor-
ing and implementing WASH programmes) this can never be a long-term solution. 
If a programme is not sustainable after the NGO has left, then it is not cost-
effective. Although the ACF/Africa AHEAD program in Zimbabwe may have been 



Healthcare Access - Regional Overviews

50

had twice as many beneficiaries as Rwanda. The costs included the operational sup-
port for 6 field officers and a programme manager, with part time administrative 
costs for the organization headquarters in Harare, and a shared office in the field. 
The program is estimated at only US$4.5 per beneficiary, or US$22 per household.

7. Discussion

7.1 Spread of the intervention

The two case studies show that the most successful villages are those where high 
level of diffusion of innovation has taken place with at least 80% of the households 
being included within a CHC. Mberengwa District achieved blanket coverage and 
were able to show over 90% uptake across most indicators. In Rusizi, it was found 
that villages which had less than 100 households were able to achieve 80% CHC 
training across all households in the village but only after 3 years. This is a realistic 
target if sufficient personnel and transport are available to run the program to its 
best level. The size of CHCs seems less relevant than the importance of reaching 
all households in a village, within one or two CHCs. In small villages of under 100 
households this can realistically be achieved in the first year, but larger villages 
need another year to achieve blanket coverage. Perhaps a standard target would be 
70 households per year per CHC facilitator. This shows that village size should be 
considered when selecting intervention area so as not to over work each facilita-
tor. A critical mass is likely to be more successful to prevent the spread of diseases 
such as cholera and diarrhea and malaria, and so this becomes the ultimate test of 
effectiveness.

7.2 Quality of the intervention

The cost-effectiveness of a program depends not only on the Value for Money it 
can achieve (i.e. how many benefits it can deliver, and the quality of those benefits), 
but also on the way the program makes the most of scarce resources and takes 
advantage of economies of scale. The more CHCs that each officer can supervise the 
less the cost for personnel. We have seen that the size of a CHC can vary from 30 to 
100 people. Although Mberengwa demonstrates that a greater number of smaller 
CHCs (with around 40–50 members) may be more manageable, this may not be 
the most cost-effective method, as the more people per CHC facilitator, the less the 
program will cost per beneficiary. Typically, an EHO should be able to monitor one 
or two CHCs per day, traveling constantly between villages. Therefore, the most 
cost-effective design is to have at least 100 CHCs in a program monitored by 10–20 
EHOs, depending on the transport. Critically, each EHO should have a motorbike 
with a dedicated fuel allowance, supplied directly to the district.

7.3 Dedication of Environmental Health staff

While EHOs in both countries showed complete personal commitment, they 
were almost always frustrated by the lack of transport in the Ministry of Health, 
preventing such staff from reaching out and supporting Community Health 
Club facilitators in distant villages. Those CHCs which were situated near where 
Environmental Health Officers resided did much better than those in remote 
villages which were left to their own devices. Although the CHC enables even 
poorly educated facilitators to run the CHC, they do need strong support from the 
Ministry of Health with regular back-up of Environmental staff monitoring.

51

Comparative Assessment of Hygiene Behaviour Change and Cost-Effectiveness of Community…
DOI: http://dx.doi.org/10.5772/intechopen.89995

7.4 The importance of transport

The investment in transport is one of the key inputs required for a health promo-
tion programme which is less about the provision of facilities and more essentially 
about training with a high level of face-to-face time of project facilitators with the 
community. However, providing money for transport is one of the least popular bud-
get items considered by donors investing in many African countries. This may be due 
to the notorious costs of keeping transport functional, yet this is the single most urgent 
need to build the capacity of Environmental Health side of the Ministry of Health.

CHCs in Rusizi were unable to fulfill their role because their motorbikes only 
arrived after the intervention was complete: their fuel allowance never reached 
the district from the headquarters of MoH. By contrast, in Zimbabwe the NGO 
programme was properly resourced with each of the 6 full-time project officers 
stationed in the field with motorbikes who were thus each able to supervise 5 
CHCs properly, even though none of the EHOs from MoH were mobile. Therefore, 
although the supervision of CHCs was more expensive in Zimbabwe, it was cost-
effective because more beneficiaries could be reached.

By providing motorbikes, a donor is enabling those field officers who are 
responsible for ensuring safe water sanitation and hygiene throughout the country 
to be properly mobile. Our research convinces us that if Environmental Health 
Department of the Ministry of Health was adequately supported to train and moni-
tor CHCs in every village, under 5 deaths would be likely to decrease.

7.4.1 Sustainability of hygiene behaviour change

The main way to assess cost-effectiveness must be the duration of the benefits, 
because if hygiene behaviour back slides and diseases resurge, the intervention has 
failed to deliver long term sustainability. There are two kinds of sustainability: the 
behaviour of the individual and the CHC itself. If improving family health, is the 
main objective, then it is more important that hygiene behaviour changes endure 
permanently rather than that the CHC, which was purely a conduit of information, 
survives as a structure. The CHC might not continue as an active group after the 
initial training, but if hygiene behaviour has changed the individuals within this 
group permanently, then this is a public health triumph.

We have demonstrated the two main ways that a CHC program can be imple-
mented: either directly by government in a national program supported by NGOs or 
implemented mainly by NGOs with some government support. Below we show the 
different advantages and disadvantages to both methods in terms of scaling up.

7.5 Monitoring community

Monitoring people regularly tends to encourage higher levels of behaviour 
change—people often improve their behaviour even if they receive nothing material 
as a reward, simply because they know they are being watched (monitored)—the 
so-called ‘Hawthorn Effect’. The institution that should be undertaking this moni-
toring role (from village to district, through to Provincial and National levels) is, 
of course, the Ministry of Health, mandated as it is to ensure the public health 
standards are maintained. Increasing the capacity to monitor is where funding 
of resources are most needed. Tempting as it is to achieve higher results by more 
efficiently using NGO supervision (as they are probably more effective in monitor-
ing and implementing WASH programmes) this can never be a long-term solution. 
If a programme is not sustainable after the NGO has left, then it is not cost-
effective. Although the ACF/Africa AHEAD program in Zimbabwe may have been 



Healthcare Access - Regional Overviews

52

more cost-effective per beneficiary, that programme has ‘come and gone’, whereas 
the national CBEHPP under MoH continues to slowly transform every village in 
Rwanda, going from strength to strength on an upward trend.

7.6 Scaling up the CHC model

Schools are an expected resource in every village, but this was not always the 
case. A few decades ago, education was recognized as a fundamental human right. 
Despite the huge challenge, Ministries of Education throughout Africa have almost 
succeeded in providing schools in most villages and as a result literacy is increasing 
annually. CHCs provide an informal adult education system filling in the gaps that 
remain in community knowledge and ensuring that communities are health con-
scious and coordinated to manage their health challenges. Scaling up CHCs to every 
village takes time, but as there is little infrastructure needed, it is comparatively 
cost-effective relative to the buildings needed by schools. If Rwanda has been able 
to coordinate community efforts through CHC in a national structure leading from 
Village to the President, this can surely be emulated by other countries.

Is scaling up the CHC model possible in those countries that have already missed 
their MDG targets and are now being challenged to meet the SDGs as well? We suggest 
that it is indeed possible through three distinct stages: Advocacy, Policy and Program.

• by Regional bodies such as AMCOW advocating at a high level to replicate 
successful programs across the continent using such declarations as the Kigali 
Action Plan;

• by ensuring that the CHC model is adopted into policy, so the Ministry of 
Health can use its existing structures and resources with very little additional 
cost to organize the Environmental Health Department to start up and monitor 
CHCs throughout the country;

• by coordinating multiple and diverse efforts by numerous development 
partners and INGOs into a single national Environmental Health Promotion 
Program to avoid duplication of efforts and multiplicity of conflicting 
approaches through a myriad of small NGO projects.

8. Conclusion

The CHC Model ‘works’. Community Health Clubs are indeed capable of 
stimulating public health action cost-effectively. The Model deserves to be repli-
cated in other countries in Africa as soon as possible to alleviate poverty and tackle 
many preventable diseases in a sustainable, holistic and integrated way. A national 
Environmental Health program using Community Health Clubs as a vehicle for 
change in every village, can be reasonably predicted to deliver a wide range of 
community-led hygiene behavior changes which will ultimately improve family 
health, social capital and living standards throughout the country. What is badly 
needed is a clear vision by Governments to adopt the CHC model systematically and 
invest in building the capacity, not only of the curative wing of Ministry of Health 
but also the Environmental Health systems which can prevent disease. Countries 
which adopt the Rwandan approach at national scale are more likely to meet at least 
Goal 6 of the Sustainable Development Targets by 2030.
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Chapter 4

Hygiene Technologies, Water, and 
Health in the Hellenic World
Stavros Yannopoulos and Asimina Kaiafa-Saropoulou

Abstract

The relation between human health, water, and hygiene facilities has been real-
ized since during the Bronze Age, the explanations of illness and health problems 
were based on theocratic elements. However, the Greeks during the Classical and 
mainly the Hellenistic period clearly differentiated their thinking from all other civi-
lizations by inventing philosophy and empirical science. Drains/sewers, baths and 
toilets, and other sanitary installations are reflecting high cultural and technological 
level, while they also are associated with observations and ideas about hygiene and 
medicine. The aim of this paper is to examine the knowledges about the influence of 
water on human health throughout antiquity. In other words, it focuses on the views 
that Greeks and Romans had on water quality and its impact on the human body.

Keywords: Asclepieia, Minoan era, Hippocrates, medicine, water quality

1. Introduction

People of Minoan Crete seem to have realized since the third millennium BC 
that various health problems could be eliminated by well-organized water supply 
systems and operated sanitation infrastructures. The first known Hellenic philo-
sophical and medical writers, like Thales and Empedocles, also recognized the 
importance of water for the hygiene and health of people [1].

In many ancient texts, it is mentioned that water quality is considered as a major 
issue that affected human health. Moreover, water played a major role in the healing 
process, body relief, and wound care. In the Iliad of Homer, for example, Eurypylus 
asks Patroclus to wash the black blood on his wound with lukewarm water and then 
put on: “…ἀλλ᾽ ἐμὲ μὲν σὺ σάωσον ἄγων ἐπὶ νῆα μέλαιναν, μηροῦ δ᾽ ἔκταμ᾽ ὀϊστόν, ἀπ᾽ 
αὐτοῦ δ᾽ αἷμα κελαινὸν/νίζ᾽ ὕδατι λιαρῷ, ἐπὶ δ᾽ ἤπια φάρμακα πάσσε ἐσθλά, τά σε προτί 
φασιν Ἀχιλλῆος δεδιδάχθαι, ὃν Χείρων ἐδίδαξε δικαιότατος Κενταύρων.” This roughly 
translates as follows: “…But me do thou succour, and lead me to my black ship, and 
cut the arrow from my thigh, and wash the black blood from it with warm water, and 
sprinkle thereon kindly healing herbs, whereof men say that thou hast learned from 
Achilles, whom Cheiron taught, the most righteous of the Centaurs…” (L, 829-831).

Until the sixth and the fifth centuries, health and healing were very much rooted 
in religion and magic. Furthermore, in the following centuries, till the Roman times, 
despite the development of philosophy and medical science, those who suffered 
from various illnesses and pains continued to offer sacrifices, consulted practitioners 
who prescribed the use of medicinal herbs, or flocked to sanctuaries dedicated to 
gods associated with healing and health restoring through mysterious ritual a part 
of which was the presence of water. Within this context the healing god Asclepius, 
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Chapter 4

Hygiene Technologies, Water, and 
Health in the Hellenic World
Stavros Yannopoulos and Asimina Kaiafa-Saropoulou

Abstract

The relation between human health, water, and hygiene facilities has been real-
ized since during the Bronze Age, the explanations of illness and health problems 
were based on theocratic elements. However, the Greeks during the Classical and 
mainly the Hellenistic period clearly differentiated their thinking from all other civi-
lizations by inventing philosophy and empirical science. Drains/sewers, baths and 
toilets, and other sanitary installations are reflecting high cultural and technological 
level, while they also are associated with observations and ideas about hygiene and 
medicine. The aim of this paper is to examine the knowledges about the influence of 
water on human health throughout antiquity. In other words, it focuses on the views 
that Greeks and Romans had on water quality and its impact on the human body.

Keywords: Asclepieia, Minoan era, Hippocrates, medicine, water quality

1. Introduction

People of Minoan Crete seem to have realized since the third millennium BC 
that various health problems could be eliminated by well-organized water supply 
systems and operated sanitation infrastructures. The first known Hellenic philo-
sophical and medical writers, like Thales and Empedocles, also recognized the 
importance of water for the hygiene and health of people [1].

In many ancient texts, it is mentioned that water quality is considered as a major 
issue that affected human health. Moreover, water played a major role in the healing 
process, body relief, and wound care. In the Iliad of Homer, for example, Eurypylus 
asks Patroclus to wash the black blood on his wound with lukewarm water and then 
put on: “…ἀλλ᾽ ἐμὲ μὲν σὺ σάωσον ἄγων ἐπὶ νῆα μέλαιναν, μηροῦ δ᾽ ἔκταμ᾽ ὀϊστόν, ἀπ᾽ 
αὐτοῦ δ᾽ αἷμα κελαινὸν/νίζ᾽ ὕδατι λιαρῷ, ἐπὶ δ᾽ ἤπια φάρμακα πάσσε ἐσθλά, τά σε προτί 
φασιν Ἀχιλλῆος δεδιδάχθαι, ὃν Χείρων ἐδίδαξε δικαιότατος Κενταύρων.” This roughly 
translates as follows: “…But me do thou succour, and lead me to my black ship, and 
cut the arrow from my thigh, and wash the black blood from it with warm water, and 
sprinkle thereon kindly healing herbs, whereof men say that thou hast learned from 
Achilles, whom Cheiron taught, the most righteous of the Centaurs…” (L, 829-831).

Until the sixth and the fifth centuries, health and healing were very much rooted 
in religion and magic. Furthermore, in the following centuries, till the Roman times, 
despite the development of philosophy and medical science, those who suffered 
from various illnesses and pains continued to offer sacrifices, consulted practitioners 
who prescribed the use of medicinal herbs, or flocked to sanctuaries dedicated to 
gods associated with healing and health restoring through mysterious ritual a part 
of which was the presence of water. Within this context the healing god Asclepius, 
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appeared in ancient Greece, and since the sixth century, hundreds of large and 
small Asclepieia were founded, with common characteristics, providing healthcare 
facilities. In addition to Asclepius, there have been some other health-related dei-
ties, derived from the same family, which were also worshiped at all over the Greek 
area as well as in Asia Minor, Egypt, or even Rome. According to the Hellenic myth 
and the Thessalian tradition, Chiron, the wise old centaur, was the fatherly tutor of 
Asclepius. Chiron’s healing activity is certified both by Homer and Pindar. Indeed, 
due to his knowledge in the medical arts, he is added into the Thessalian healing 
pantheon. He seems to have possessed healing powers before Asclepius; in fact, he is 
known as the founder of a family of physicians, who handed down from father to son 
secrets of the herbs of Pelion and who healed people without payment [2].

Asclepius’s skills as a doctor became so advanced, which eventually came to 
be worshipped as a god of health and disease and was considered to have pow-
ers, even to raise the dead, prompting the jealousy of the Olympian gods and the 
rage of Zeus, who struck him with a lightning bolt. Both his sons, Machaon and 
Podalirios, and his daughters, Hygeia, Panacea, and Iaso, were also associated with 
human health. Specifically, Hygeia was the goddess of public health, Panacea was 
the goddess of therapy, and Iaso was the goddess of cures, remedies, and modes of 
healing. It is noted that the word hygiene comes from Hygeia the Hellenic goddess of 
health. Apart from the ca. fourth BC votive relief from Kynouria, where the whole 
Asclepius’ family welcomes a group of supplicants, a unique group of Asclepiads has 
been found in the complex of Great Baths of Dion. These are six sculptures at least 
two thirds of the natural size, representing Asclepius and his family, dating back to 
the early ca. third century AD [3]. There is no doubt that neither the presence of this 
group of statues nor their location in a complex such Great Baths was selected at ran-
dom. Their presence indicates the importance of the bath for therapeutic purposes.

In parallel, since the Classical times, the fact that medicine and health practices 
became more scientific, endeavors provoked a gradual advancement in the design of 
sanitary and sewerage engineering. Thus, there are many samples of advanced design 
and construction of lavatories, baths, sewage and drainage systems of those eras, as well 
as other hygienic structures obviously due to improved understanding of hydraulic and 
sanitary principles. Later on, Hellenistic period (ca. fourth to first century BC) should 
be considered as the most progressive time in the design of sanitary and sewerage 
engineering during antiquity [4]. There is no doubt that many ancient Greek cities in 
addition with aqueducts and distribution networks were also equipped with advanced 
drainage systems under their urban grids. That means that the ancients knew that 
sewerage infrastructures were of equal importance to their cities’ water supply systems.

The purpose of this paper is to examine the perceptions of both the people in 
ancient Greece and Romans about the role and effectiveness of water in healing 
and generally in human health. In parallel, within the same context and always 
having in mind the theocratic perceptions of the ancient Greeks, which persist even 
after the development of medical science in the Classical era, the study traces the 
role of the gods in relieving human pain and their power to cure ill people through 
processes in which the element of water had crucial role. In other words, this paper 
aims to examine the bidirectional connection between the healing powered gods 
and goddesses and the water springs which they largely determined the location and 
form of sanctuaries and sanatoriums throughout antiquity.

2. Methodology

Philosophy and all the ideas and theories that ancient Greeks elaborated on the 
role of the water in human health have been the real basis for the development of 
hygiene technology from antiquity till nowadays.
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Extensive drainage and sewerage systems and elaborate sanitary infrastructures, 
such as baths and flushing toilets, were in use since prehistoric in cases where settle-
ments had urban organization and central authority, like those of Minoan Crete 
and other Aegean islands. Influenced by the progress of philosophy of Classical and 
Hellenistic periods on public health and especially in the provision of saving drink-
ing water and adequate sewage disposal, Greeks advanced sanitary engineering 
through antiquity by constructing sanitary infrastructures and hygiene facilities or 
creating new ones. Romans having in mind the past technology and hygienic prac-
tices of the Greeks, they advanced the known sanitary techniques by implementing 
extensive systems for public and private hygiene, which formed the basis of modern 
sanitary technology.

In order to review the role of water in sanitation and preservation of the public 
health, antiquity texts from ancient Greek and Roman literature have been gath-
ered, related to philosophy, medicine, architecture, and poetry. In parallel, many 
archeological evidences from all over Greece have been gathered and recorded for 
the same purpose.

As it was impossible to quote all the texts related to this issue, the most char-
acteristics of them have been chosen and cited that means the ones that express 
and prove better the conditions and practices through which ancient Greeks and 
Romans are conductive to maintaining health, prevention, or healing diseases 
through cleanliness.

3. Prehistory

The first Minoan settlements were established in dry- and water-scarce sites, 
where the Minoans developed an advanced, comfortable, and hygienic lifestyle, 
as manifested by water supply systems, flushing lavatories, public and private 
baths, and very effective sewers and drains. All Minoan palaces have been found to 
have high-quality hygienic facilities, water dispensers with running water, and an 
underground drainage system. Besides, Minoan religion required believers to be 
always clean. Sacred fountains, lustral basins for ritual bathing, and other purga-
tory facilities were found in several palaces, cities, and other Minoan settlements 
next to domestic rooms or near the entrances [4].

The presence of such sophisticated hygiene and body care infrastructures must 
be very much connected with high-level medicine and very well-evolved heal-
ing methods. However, despite the fact that grooming and physical hygiene are 
depicted in many wall paintings, there are no frescoes at all that give any informa-
tion about medicine and physician processes. Similarly, none of the numerous 
Linear B clay tablets provide any such information, although the word doctors are 
mentioned in their text.

4. Archaic till Hellenistic times

4.1 Water quality and human health

The effectiveness of water on the human body was particularly concerned 
within the ancient world. Numerous ancient written sources, concerning water and 
hygiene, confirmed that water had beneficial or harmful effects on human health 
and played a crucial role in the body or mental healing, depending on its quality; in 
other words it defined in many ways the art of medicine. What is even more inter-
esting is the connection of water presence with theocratic concepts, superstitions, 
and processes in sacred complexes dedicated to gods with healing powers. Plutarch 
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(Αιτίαι Φυσικαί), Vitruvius (De Architectura), Pliny (Naturalis Historiae), and 
Aristotle (Problems) express similar views on the effect of water quality on human 
health [5, 6]. Alcmaeon of Croton, in the first half of the fifth century, was the first 
who mentioned that the health of people are very much connected to the quality of 
water (Aetius, V, 30, 1), which, according to Vitruvius (De Architectura I, 4, 9, 10), 
was examined by the senses, taste, smell, appearance, and temperature. Tasteless, 
cool, odorless, and colorless water was considered as the best, in contrary to stag-
nant and marshy waters that are inappropriate resulting in various diseases.

Aristotle, who mentions the difference between drinking water and that which 
was used for all other daily needs in his Politics (1330b), believed in the importance 
of water in the human body and underlined that water causes more diseases than 
food, since food contains water (Problems I, 13, 14, 861a) ([1], p. 51). Hippocrates 
and Vitruvius make extensive reports to diseases which were caused by poor-
quality water. The contribution of water to the physical and mental development of 
humans, in addition to clean air, is also underlined by Diodorus of Sicily, who claims 
that water “…πρός ὑγείαν σωμάτων καί ῥώμην συμβάλλεται…” (“water…also contribute 
to the health and vigour of their bodies…”). Many ancient writers pointed the fact that 
the Athenians were affable and had a loud voice and great memory due to the excel-
lent quality of water that flowed in their town from Hymettus, Penteli, and Parnitha. 
Diodorus of Sicily also emphasizes the contribution of water in physical and mental 
health along with fresh air (…πρός ὑγείαν σωμάτων καί ῥώμην συμβάλλεται…).

According to the ancient people of the Greek area, the quality of water depended 
on the geological profile of the spot from which it flowed. Moreover, the orientation 
of springs and their position in relation to the direction of the winds are also largely 
related to the water quality of an area which affects public health. Athenaeus, 
for example, referring to Hippocrates, records the primacy of the waters that are 
eastbound and are exposed to the eastern winds. He believes that those waters are 
“λαμπρά, εὐώδη καί κοῦφα” (“…One should, however, …… drink water which is light 
and transparent in appearance, light, too, in actual weight and free from solid matter…”). 
The most harmful waters of the human body were marshes. The ancients knew that 
swamps, marshlands, and, generally, naturally occurring collections of stagnant 
water could cause dangerous or even mortal diseases, such as malaria. Marshes at 
the edge of Loudias lake/river next to the capital city of Macedonia, Pella, affected 
badly the public health so much that people there both had “…a spleen twice as 
large as (their) belly…” (“τῆς κοιλίας τόν σπλῆν’ ἔχοντα διπλάσιον,” Athenaeus, 
Deipnosofistai A, 348e-f) and their “…faces pale…” (“ἐτύγχανον … χλωροί ὄντες,” 
Athenaeus, Deipnosofistai A, 352a) which both of them are malaria symptoms. 
Moreover, the inhabitants of Troizina, which were drinking inappropriate water, 
had also health problems especially on their feet. Athenaeus also dealt extensively 
with the quality of water in various parts of the world and many times repeats 
information written years ago. Among others, he mentioned that the Nile water was 
very fertilizing and fresh. Hence, it loosens the bowels and aids digestion, since it 
contains a soda ingredient (Deipnosofistai B, 41). On the other hand, he attributed 
the death of many Egyptians to the Nile water, when sometimes droughts had 
occurred in the Nile valley and the flow of water became poisonous for humans.

Hippocrates since the end of the fifth century BC developed a medical approach, 
which was based on observation of clinical signs and rational conclusions and not 
to the religions or magical beliefs, or to the displeasure of the gods, or other super-
natural causes [6, 7]. Specifically, for the first time, he supported the rationality of 
the etiology of disease and separated real medicine from religious superstitions. 
He applied logic so as to understand various diseases and find ways to cure them. 
In his texts he often mentions the effect of drinking water on the human body. He 
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attributes the appearance of some diseases or even the weakness of some people to 
the bad water quality, of high salinity, that means salty, bitter, nitrite, sulfate, fer-
rous, acidic waters, or even rain waters which are perishable and can damage human 
cells or irritate the skin. Hippocrates pointed out that the quality of rainwater is 
rapidly getting worse with strange smell and unpleasant taste. Drinking it without 
pre-boiling or pre-filtering it, can provoke damages in human cells by causing 
stomach aches, poisoning, and vomiting. In addition, especially the water, which 
falls after a long period of drought, is similarly dangerous for human health, since it 
is essentially derived from a dirty atmosphere (Περί Αέρων, Υδάτων, Τόπων, and 
 Περί Χυμών). Thus, other waters affect human health negatively or cause even 
death, even though they are appropriate in other cases. Hippocrates mentions that 
seawater is certainly not drinkable; however, a sea bath could be beneficial in heal-
ing skin irritation or wounds (Περί υγρών χρήσιος).

Contamination of water that used to run through lead supply pipes was a very 
serious issue of the Roman era concerning public health. Vitruvius theorized about 
the impact of lead erosion on water quality, which affects badly the human health, 
and recommended the use of clay pipelines where the water preserves its good taste; 
therefore, it is appropriate for drinking: “…etiamque multo salubrior est ex tubules 
aqua quam per fistulas quod plumbum videtur esse ideo vitiosum, quod ex eo cerussa 
nscitur. Haec autem dicitur esse nocens corporibus humanis. Ita quod ex eo procreatur, 
‘si’ id est vitiosum, non est dubium, quin ipsum quoque non sit salubre. Exemplar autem 
ab artificibus plumbariis possumus accipere, quod palloribus occupatos habent corporis 
colores. Namque cum fundendo plumbum flatur, vapor ex eo insidens corporis artus 
et in diem exurens eripit ex membris eorum sanguinis virtutes. Itaque minime fistulis 
plumbeis aqua duci videtur, si volumus eam habere salubrem.” This roughly translates 
as follows: “…Water conducted through earthen pipes is more wholesome than that 
through lead; indeed that conveyed in lead must be injurious, because from it white 
lead is obtained, and this is said to be injurious to the human system. Hence, if 
what is generated from it is pernicious, there can be no doubt that itself cannot be a 
wholesome body. This may be verified by observing the workers in lead, who are of 
a pallid colour; for in casting lead, the fumes from it fixing on the different mem-
bers, and daily burning them, destroy the vigour of the blood; water should there-
fore on no account be conducted in leaden pipes if we are desirous that it should be 
wholesome. That the flavour of that conveyed in earthen pipes is better, is shewn at 
our daily meals, for all those whose tables are furnished with silver vessels, never-
theless use those made of earth, from the purity of the flavour being preserved in 
them…” (De Architectura 8, 6, 10-11).

Opinions on this issue conflict. For example, Hodge [8] excludes the possibility 
of poisoning or even of the bad impact on the health of Roman citizens, in the long 
run, from the lead water pipes [9] because, on the one hand, the continuous flow 
of water into them does not allow the taking of harmful substances at least to such 
an extent as to affect public health, and solidified calcium deposits on the inner 
walls of the pipes after a period of continuous use were acted insulating, prevent-
ing any contact of the water with the lead. On the contrary, Kobert, accepting the 
remarks of Vitruvius, made the firm declaration that the ancients had to suffer 
from poisoning from lead water pipes [9]. Other scholars, professing themselves, 
note that lead poisoning was commonplace and sometimes it was taking epidemic 
proportions [10, 11].

Given these, ancient physician’s tried to find ways to improve the quality of 
water that should be swallowed so as to protect the population from waterborne 
diseases [1]. Both the ancient Greeks and Romans were aware of various ways to 
control and upgrade water quality so as to avoid many illnesses that were caused 
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contains a soda ingredient (Deipnosofistai B, 41). On the other hand, he attributed 
the death of many Egyptians to the Nile water, when sometimes droughts had 
occurred in the Nile valley and the flow of water became poisonous for humans.

Hippocrates since the end of the fifth century BC developed a medical approach, 
which was based on observation of clinical signs and rational conclusions and not 
to the religions or magical beliefs, or to the displeasure of the gods, or other super-
natural causes [6, 7]. Specifically, for the first time, he supported the rationality of 
the etiology of disease and separated real medicine from religious superstitions. 
He applied logic so as to understand various diseases and find ways to cure them. 
In his texts he often mentions the effect of drinking water on the human body. He 
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attributes the appearance of some diseases or even the weakness of some people to 
the bad water quality, of high salinity, that means salty, bitter, nitrite, sulfate, fer-
rous, acidic waters, or even rain waters which are perishable and can damage human 
cells or irritate the skin. Hippocrates pointed out that the quality of rainwater is 
rapidly getting worse with strange smell and unpleasant taste. Drinking it without 
pre-boiling or pre-filtering it, can provoke damages in human cells by causing 
stomach aches, poisoning, and vomiting. In addition, especially the water, which 
falls after a long period of drought, is similarly dangerous for human health, since it 
is essentially derived from a dirty atmosphere (Περί Αέρων, Υδάτων, Τόπων, and 
 Περί Χυμών). Thus, other waters affect human health negatively or cause even 
death, even though they are appropriate in other cases. Hippocrates mentions that 
seawater is certainly not drinkable; however, a sea bath could be beneficial in heal-
ing skin irritation or wounds (Περί υγρών χρήσιος).

Contamination of water that used to run through lead supply pipes was a very 
serious issue of the Roman era concerning public health. Vitruvius theorized about 
the impact of lead erosion on water quality, which affects badly the human health, 
and recommended the use of clay pipelines where the water preserves its good taste; 
therefore, it is appropriate for drinking: “…etiamque multo salubrior est ex tubules 
aqua quam per fistulas quod plumbum videtur esse ideo vitiosum, quod ex eo cerussa 
nscitur. Haec autem dicitur esse nocens corporibus humanis. Ita quod ex eo procreatur, 
‘si’ id est vitiosum, non est dubium, quin ipsum quoque non sit salubre. Exemplar autem 
ab artificibus plumbariis possumus accipere, quod palloribus occupatos habent corporis 
colores. Namque cum fundendo plumbum flatur, vapor ex eo insidens corporis artus 
et in diem exurens eripit ex membris eorum sanguinis virtutes. Itaque minime fistulis 
plumbeis aqua duci videtur, si volumus eam habere salubrem.” This roughly translates 
as follows: “…Water conducted through earthen pipes is more wholesome than that 
through lead; indeed that conveyed in lead must be injurious, because from it white 
lead is obtained, and this is said to be injurious to the human system. Hence, if 
what is generated from it is pernicious, there can be no doubt that itself cannot be a 
wholesome body. This may be verified by observing the workers in lead, who are of 
a pallid colour; for in casting lead, the fumes from it fixing on the different mem-
bers, and daily burning them, destroy the vigour of the blood; water should there-
fore on no account be conducted in leaden pipes if we are desirous that it should be 
wholesome. That the flavour of that conveyed in earthen pipes is better, is shewn at 
our daily meals, for all those whose tables are furnished with silver vessels, never-
theless use those made of earth, from the purity of the flavour being preserved in 
them…” (De Architectura 8, 6, 10-11).

Opinions on this issue conflict. For example, Hodge [8] excludes the possibility 
of poisoning or even of the bad impact on the health of Roman citizens, in the long 
run, from the lead water pipes [9] because, on the one hand, the continuous flow 
of water into them does not allow the taking of harmful substances at least to such 
an extent as to affect public health, and solidified calcium deposits on the inner 
walls of the pipes after a period of continuous use were acted insulating, prevent-
ing any contact of the water with the lead. On the contrary, Kobert, accepting the 
remarks of Vitruvius, made the firm declaration that the ancients had to suffer 
from poisoning from lead water pipes [9]. Other scholars, professing themselves, 
note that lead poisoning was commonplace and sometimes it was taking epidemic 
proportions [10, 11].

Given these, ancient physician’s tried to find ways to improve the quality of 
water that should be swallowed so as to protect the population from waterborne 
diseases [1]. Both the ancient Greeks and Romans were aware of various ways to 
control and upgrade water quality so as to avoid many illnesses that were caused 
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by drinking contaminated water. Many different water purifying methods are 
mentioned in ancient texts written by Vitruvius, Hippocrates, Athenaeus, or 
Galen, which include the boiling of water over the fire, heating of water under the 
sun, dipping of heated iron into the water, and filtrating through gravel and sand. 
Hippocrates discovered many of the healing powers of water. He invented the prac-
tice of sieving water and obtained a bag-type filter, known as “Hippocratic sleeve,” 
the main purpose of which was to trap sediments that caused bad tastes or odors. 
Boiling water must be the most common treatment of water cleaning. Athenaeus 
copied an information from Herodotus’ Histories who had mentioned that the 
king of Persia always took with him a drinking water, which comes from Choaspes 
springs, from Susa. This was the only water he used to drink. This water had been 
boiled and then was transferred to silver jars in four-wheeled wagons, following 
the king. Ctesias of Cnidus certified that the water was boiled and then placed in 
the cans for use and added that it was very light and enjoyable. Athenians, on the 
other hand, since the fifth century BC used to mix a part of wine with nine parts 
of water. Chemical compounds that are produced in the mixture have the power 
to destroy the germs that cause diseases such as typhoid, dysentery, salmonella, or 
even cholera [12].

4.2 Water in medicine and its role in healing process

The roots of modern medicine could be traced in the late Archaic and Classical 
Greece [6]. Even though medical history goes back to Homeric times, illnesses 
were regarded as a punishment and healing as a gift from the gods. Classical and 
Hellenistic eras are also very important as far as the evolution in sanitation and 
hygiene technology in the Hellenic world matters. That is undoubtedly related 
to the scientific approach to the illnesses and the study of medicine, which never 
completely disconnected from various religious approaches or from sanctuaries 
related to health and cure, such as the Asclepieia, which were transformed some-
how to medical schools and hospitals. During this period there were two different 
approaches in Hellenic medicine: (a) the religious medicine of god Asclepius and 
(b) the philosophical medicine of Hippocrates, Herophilus, Erasistratus, and 
Asclepiades.

Quite early ancient Greeks transferred medical powers from Mount Olympus 
down to earth. Thus, appeared Asclepius. Galen, who believed in the myths, 
remarks that before Asclepius medicine was based on experience and people were 
healed using only plants, while he made it an empirical science, by introducing new 
and different methods of healing. Accordingly, to the Hellenic mythology, Asclepius 
was the son of Coronis and Apollo, who carried him to the centaur Chiron. He 
raised Asclepius and instructed him in the art of medicine. Besides, according to 
an etymological approach, the compound name Ασκληπιός (Asclepius) consists 
of the Hellenic words ασκείν (practicing) and ήπιος (mild), meaning the one that 
gently removes pain and illness. Another etymological analysis the Hellenic word 
Asclepius derives from the Hellenic verb σκελλώ (do something hard) which, along 
with the privative phoneme A and the word ήπιοs (mild), implies the one who 
prevents drying and necrosis of the body gently, with medicine [13, 14].

Specifically, Asclepius was a popular and influential healing figure throughout 
the Mediterranean [15]. He also became so popular across Greece for his extraor-
dinary healing skills that he was worshipped everywhere in the ancient Hellenic 
world and its colonies. The healer and comforting god was much loved in the entire 
Greece. In the south his cult was officially swept at least since the end of sixth 
century BC, even though his activities and contribution to the art of medicine were 
widely known since Homer, which is ca. eighth century BC [13, 16–18]. In the north 
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the first established archeological evidences for the worship of Asclepius go back at 
least the first half of the ca. fourth century BC, which are mainly coming from the 
colonies, for example, from Amphipolis, Olynthus, and Potidaea [19].

There were sanctuaries located in remote but beautiful areas, well-known 
as Asclepieia or Asclepieions, dedicated to the healer god, which functioned 
as centers of medical advice, prognosis, and healing. More than 300 Asclepieia 
existed across the ancient Hellenic world. They swept over Greece during ca. 
fifth century BC. Since then, the cult of the healer god has become increasingly 
popular. That means that almost every Hellenic city had an Asclepieion, which 
means a sanctuary dedicated to the health of citizens through the worship of the 
healer god [13, 16–18].

The geomorphology and the natural environment were playing an important 
role in the choice of the location of Asclepius’ sanctuaries, as they were facilitating 
the development of worship. In each case, rich aquifers and natural springs were a 
major factor for the operation of these sanctuaries. In addition, the presence of riv-
ers or constantly flowing torrents was composing an ideal environment for sacred 
centers dedicated to Asclepius. Apart from this environment profile, every sanctu-
ary had three basic characteristics connected to water, fountains, hygiene facili-
ties, and baths. After all there was a close relationship between thermal springs, 
Asclepius, and medicine [16, 18, 20].

They were not the only areas of worship but also medical care centers. 
Thousands of people used to visit them to be healed from various problems and 
physical or mental health illnesses. They were combining experimental therapeutic 
methods with various religions and magical elements and the healing power of 
water. These included sacrifices, prayers, proper nutrition, taking of medicinal 
plants, hearing theatrical and musical performances, and finally hypnotherapy. 
Special procedures, such as catharsis, exercises, massage, and fasting, were taking 
place there in order to obtain physical and mental recreation and healing. For those 
buildings such as theaters, gymnasia, hippodromes, and sanitation installations 
were constructed next to the central temple or to the main buildings of every sanc-
tuary, where physicians were practicing medicine. Finally, the crucial role of water 
in the procedures or sacred rituals and ceremonies in every Asclepieion is associ-
ated with the existence of fountains, springs, and baths. Fountains were perhaps 
the most basic element of Asclepius’ sanctuaries, as the supply of running water 
was essential not only for ritual ceremonies but also for all of the healing practices 
which were carried out there. Usually, the required water for purifications and other 
religious and therapeutic procedures was drawn from tanks, fountains, or sources 
that were embedded in the sanctuary. It is worth mentioning that a water source 
constituted an indispensable feature in the sanctuaries of Asclepius [13, 17, 18]. In 
the temple of Asclepieion of Corinth, the necessary water for the cult and hygiene 
was drawn from Lerna spring. It was located in the southern site of Lerna court 
beneath the avaton and was praised as “…the sweetest…” (“…ήδιστον…”) (Athenaeus, 
Deipnosofistai D, 156). The Asclepieion was a place where people were coming to 
be healed of their diseases. The complex included dining rooms, bathing facilities, 
dormitories, and other structures.

In Athens the fountain was built above the spring. It was incorporated in the 
avaton of Asclepius temple and had a circular form, just like the natural carving 
on the rock of the Acropolis’ hill from where the water was outflowing [21]. A 
fountain has been also found in the Asclepieion of Kos [20], while the natural 
water source in the sanctuary of Asclepius at Levina in Crete has been also molded 
in fountain [22, 23]. Furthermore, an inscription of ca. second century BC from 
Veroia informs the existence of a big, complicated fountain with many spouts in 
the Asclepieion of the city [24].
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the Mediterranean [15]. He also became so popular across Greece for his extraor-
dinary healing skills that he was worshipped everywhere in the ancient Hellenic 
world and its colonies. The healer and comforting god was much loved in the entire 
Greece. In the south his cult was officially swept at least since the end of sixth 
century BC, even though his activities and contribution to the art of medicine were 
widely known since Homer, which is ca. eighth century BC [13, 16–18]. In the north 

65

Hygiene Technologies, Water, and Health in the Hellenic World
DOI: http://dx.doi.org/10.5772/intechopen.90144

the first established archeological evidences for the worship of Asclepius go back at 
least the first half of the ca. fourth century BC, which are mainly coming from the 
colonies, for example, from Amphipolis, Olynthus, and Potidaea [19].

There were sanctuaries located in remote but beautiful areas, well-known 
as Asclepieia or Asclepieions, dedicated to the healer god, which functioned 
as centers of medical advice, prognosis, and healing. More than 300 Asclepieia 
existed across the ancient Hellenic world. They swept over Greece during ca. 
fifth century BC. Since then, the cult of the healer god has become increasingly 
popular. That means that almost every Hellenic city had an Asclepieion, which 
means a sanctuary dedicated to the health of citizens through the worship of the 
healer god [13, 16–18].

The geomorphology and the natural environment were playing an important 
role in the choice of the location of Asclepius’ sanctuaries, as they were facilitating 
the development of worship. In each case, rich aquifers and natural springs were a 
major factor for the operation of these sanctuaries. In addition, the presence of riv-
ers or constantly flowing torrents was composing an ideal environment for sacred 
centers dedicated to Asclepius. Apart from this environment profile, every sanctu-
ary had three basic characteristics connected to water, fountains, hygiene facili-
ties, and baths. After all there was a close relationship between thermal springs, 
Asclepius, and medicine [16, 18, 20].

They were not the only areas of worship but also medical care centers. 
Thousands of people used to visit them to be healed from various problems and 
physical or mental health illnesses. They were combining experimental therapeutic 
methods with various religions and magical elements and the healing power of 
water. These included sacrifices, prayers, proper nutrition, taking of medicinal 
plants, hearing theatrical and musical performances, and finally hypnotherapy. 
Special procedures, such as catharsis, exercises, massage, and fasting, were taking 
place there in order to obtain physical and mental recreation and healing. For those 
buildings such as theaters, gymnasia, hippodromes, and sanitation installations 
were constructed next to the central temple or to the main buildings of every sanc-
tuary, where physicians were practicing medicine. Finally, the crucial role of water 
in the procedures or sacred rituals and ceremonies in every Asclepieion is associ-
ated with the existence of fountains, springs, and baths. Fountains were perhaps 
the most basic element of Asclepius’ sanctuaries, as the supply of running water 
was essential not only for ritual ceremonies but also for all of the healing practices 
which were carried out there. Usually, the required water for purifications and other 
religious and therapeutic procedures was drawn from tanks, fountains, or sources 
that were embedded in the sanctuary. It is worth mentioning that a water source 
constituted an indispensable feature in the sanctuaries of Asclepius [13, 17, 18]. In 
the temple of Asclepieion of Corinth, the necessary water for the cult and hygiene 
was drawn from Lerna spring. It was located in the southern site of Lerna court 
beneath the avaton and was praised as “…the sweetest…” (“…ήδιστον…”) (Athenaeus, 
Deipnosofistai D, 156). The Asclepieion was a place where people were coming to 
be healed of their diseases. The complex included dining rooms, bathing facilities, 
dormitories, and other structures.

In Athens the fountain was built above the spring. It was incorporated in the 
avaton of Asclepius temple and had a circular form, just like the natural carving 
on the rock of the Acropolis’ hill from where the water was outflowing [21]. A 
fountain has been also found in the Asclepieion of Kos [20], while the natural 
water source in the sanctuary of Asclepius at Levina in Crete has been also molded 
in fountain [22, 23]. Furthermore, an inscription of ca. second century BC from 
Veroia informs the existence of a big, complicated fountain with many spouts in 
the Asclepieion of the city [24].



Healthcare Access - Regional Overviews

66

The worship of Asclepius was often inserted to already existing sanctuaries of 
deities who were related to his origin and life, like his father Apollo, or were having 
similar curative powers [13, 25]. The coexistence of Asclepius, Apollo, Hygeia, and 
occasionally goddesses Artemis and Demeter was also equally common [13, 17, 26].

In Afytos of Chalkidiki, the cult of Asclepius coexisted with the sanctuary of 
Zeus Ammon. The relation of Zeus with water and healing is not disputed so as the 
appropriateness of the area which was of great natural beauty and had rich vegeta-
tion, plus water abundance. The baths, built in ca. second century BC nearby, 
were undoubtedly associated with the healer god, as various findings indicate the 
practice of medical art in some of the rooms [27]. Often Asclepius was worshiped 
in areas which were also dedicated to the cult of Nymphs [17, 20], probably due 
to the common natural environment that these deities were required. Along with 
the cult of Asclepius in Lebena existed the worship of Hermes, Nymphs, and river 
Acheloos [22].

Besides Asclepius who was widely known as a healer god, in Macedonia 
 similar properties seem to attribute to Darron (in Hellenic Δάρρων). According 
to Hesychius, Darron was a Macedonian demon to whom they pray for the healing 
of sick people (Μακεδονικὸς δαίμων, ᾧ ὑπὲρ τῶν νοσούντων εὔχονται). According to 
another opinion, the name Δάρρων (Darron) is another form of the name Θάρρων 
ή Θάρσων, which means courage, which is accompanying the first name of a healer 
god, Apollo or Asclepius, meaning that he gives courage to patients and helps in 
their health recovery [28]. Recently a sanctuary has been found in Pella, which 
is related with an inscription to the worship of demon Darron. Several findings 
plus architectural remains, such as a purification of a cistern, a well, a fountain, a 
sink near the entrance, are similar to those found in places dedicated to Asclepius. 
Possibly Darron was a local, demonic being with therapeutic attributes, perhaps 
attendant of Asclepius, like Telesphoros, worshiped by the Macedonians probably 
together with Asclepius or Health [29].

Both Pliny and Vitruvius tried to mention all the benefits from therapeutic baths 
and the use of water, which were also pointed out by Homer, ages ago: “…ἡ δὲ τετάρτη 
ὕδωρ ἐφόρει καὶ πῦρ ἀνέκαιε πολλὸν ὑπὸ τρίποδι μεγάλῳ· ἰαίνετο δ’ ὕδωρ. αὐτὰρ ἐπεὶ δὴ 
ζέσσεν ὕδωρ ἐνὶ ἤνοπι χαλκῷ, ἔς ῥ’ ἀσάμινθον ἕσασα λό’ ἐκ τρίποδος μεγάλοιο, θυμῆρες 
κεράσασα, κατὰ κρατός τε καὶ ὤμων, ὄφρα μοι ἐκ κάματον θυμοφθόρον εἵλετο γυίων…” 
(κ360). This roughly translates as follows: “… But when the water boiled in the bright 
bronze, she set me in a bath, and bathed me with water from out the great cauldron, 
mixing it to my liking, and pouring it over my head and shoulders, till she took from 
my limbs soul-consuming weariness…” It was well-known that hydrotherapy is 
beneficial for muscle aches, daily stress, illnesses, or injuries. The heated water relaxes, 
improves body circulation, and reduces inflammation.

As for Hippocrates, the therapeutic bath is a medical procedure and should be 
taken under detailed instructions (diet and regimen in acute diseases 65): “…The 
bath is useful in many diseases, in some of them when used steadily, and in others 
when not so. … And if the patient be not bathed properly, he may be thereby hurt 
in no inconsiderable degree, for there is required a place to cover him that is free of 
smoke, abundance of water, materials for frequent baths, but not very large, unless 
this should be required. It is better that no friction should be applied, but if so, a 
hot soap (smegma) must be used in greater abundance than is common, and an 
affusion of a considerable quantity of water is to be made at the same  
time and afterwards repeated… But the person who takes the bath should be 
orderly and reserved in his manner, should do nothing for himself, but others 
should pour the water upon him and rub him, and plenty of water, of various 
temperatures, should be in readiness for the douche, and the affusions quickly 
made; and sponges should be used instead of the strigil, and the body should be 
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anointed when not quite dry. … and a man should not be washed immediately after 
gruel or drink; … In general, it (bath) suits better with cases of pneumonia than in 
ardent fevers; for the bath soothes the pain in the side, chest, and back; concocts 
the sputa, promotes expectoration, improves the respiration, and allays lassitude; 
for it soothes the joints and outer skin, and is diuretic, removes heaviness of the 
head, and moistens the nose. Such are the benefits to be derived from the bath, 
if all the proper requisites be present; but if one or more of these be wanting, 
the bath, instead of doing good, may rather prove injurious … it is by no means a 
suitable thing in these diseases to persons whose bowels are too loose, or when they 
are unusually confined, and there has been no previous evacuation; neither must 
we bathe those who are debilitated, nor such as have nausea or vomiting, or bilious 
eructations; nor such as have hemorrhage from the nose, unless it is less than 
required at that stage of the disease (with those stages you are acquainted), but 
if the discharge be less than proper, one should use the bath, whether in order to 
benefit the whole body or the head alone. If then the proper requisites are at hand, 
and the patient is well disposed to the bath, it may be administered once every day, 
or if the patient is fond of the bath there will be no harm, though he should take it 
twice in the day…”.

Among others, they recognized various types of hot and medicinal springs 
whose sulfurous waters refresh the human body. Pliny in Naturalis Historia tried 
to refer the powerful properties of water for humans, which are so numerous that 
no one could ever describe: “… quapropter ante omnia ipsarum potentiae exempla 
ponemus. cunctas enim enumerare quis mortalium queat?” (Naturalis Historia 31, 1-8). 
This roughly translates as follows: “…It will be only proper, therefore, in the first place 
to set forth some instances of the powerful properties displayed by this element; for as 
to the whole of them, what living mortal could describe them?…” He mentioned the 
presence of different kinds of waters springing forth from specific spots, cold or hot 
or even tepid with positive influence on human health, in fact curative for specific 
diseases: “…alibi tepidae, egelidae, atque auxilia morborum profitentes et e cunctis 
animalibus hominum tantum causa erumpentes augent numerum deorum nominibus 
variis urbesque condunt…” This roughly translates as follows: “… Then, again, there 
are others that are tepid only, or lukewarm, announcing thereby the resources they 
afford for the treatment of diseases, and bursting forth, for the benefit of man 
alone, out of so many animated beings…,” “……vaporant et in mari fuere, mediosque 
inter fluctus existit aliquid valetudini salutare…” This roughly translates as follows: 
“……There are others, too, which send forth their vapours in the sea even, thus provid-
ing resources for the health of man in the very midst of the waves…”, “…Iam generatim 
nervis prosunt pedibusve aut coxendicibus, aliae luxatis fractisve, inaniunt alvos, sanant 
vulnera, capiti, auribus privatim medentur, oculis vero Ciceronianae…” This roughly 
translates as follows: “…Αccording to their respective kinds, these waters are beneficial 
for diseases of the sinews, feet, or hips, for sprains or for fractures; they act, also, as 
purgatives upon the bowels, heal wounds, and are singularly useful for affections of the 
head and ears: indeed, the waters of Cicero are good for the eyes…”, “…In Campania, 
too, are the waters of Sinuessa, remedial, it is said, for sterility in females, and curative 
of insanity in men…”, “… in Aenaria insula calculosis mederi…… idem contingit in 
Velino lacu potantibus…” This roughly translates as follows: “The waters of the island 
of Ænaria are curative of urinary calculi,1 it is said…… Patients suffering from these 
complaints may be cured also by drinking the waters of Lake Velia…”, “…iuxta Romam 
Albulae aquae volneribus medentur, egelidae hae, sed Cutiliae in Sabinis…prope morsus 
videri possit, aptissimae stomacho, nervis, universo corpori…” This roughly translates 
as follows: “… The tepid waters of Albula,1 near Rome, have a healing effect upon 
wounds. Those of Cutilia, in the Sabine territory…seem to be the best situation for 
stomach ailment, on the whole body…”.
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The worship of Asclepius was often inserted to already existing sanctuaries of 
deities who were related to his origin and life, like his father Apollo, or were having 
similar curative powers [13, 25]. The coexistence of Asclepius, Apollo, Hygeia, and 
occasionally goddesses Artemis and Demeter was also equally common [13, 17, 26].

In Afytos of Chalkidiki, the cult of Asclepius coexisted with the sanctuary of 
Zeus Ammon. The relation of Zeus with water and healing is not disputed so as the 
appropriateness of the area which was of great natural beauty and had rich vegeta-
tion, plus water abundance. The baths, built in ca. second century BC nearby, 
were undoubtedly associated with the healer god, as various findings indicate the 
practice of medical art in some of the rooms [27]. Often Asclepius was worshiped 
in areas which were also dedicated to the cult of Nymphs [17, 20], probably due 
to the common natural environment that these deities were required. Along with 
the cult of Asclepius in Lebena existed the worship of Hermes, Nymphs, and river 
Acheloos [22].

Besides Asclepius who was widely known as a healer god, in Macedonia 
 similar properties seem to attribute to Darron (in Hellenic Δάρρων). According 
to Hesychius, Darron was a Macedonian demon to whom they pray for the healing 
of sick people (Μακεδονικὸς δαίμων, ᾧ ὑπὲρ τῶν νοσούντων εὔχονται). According to 
another opinion, the name Δάρρων (Darron) is another form of the name Θάρρων 
ή Θάρσων, which means courage, which is accompanying the first name of a healer 
god, Apollo or Asclepius, meaning that he gives courage to patients and helps in 
their health recovery [28]. Recently a sanctuary has been found in Pella, which 
is related with an inscription to the worship of demon Darron. Several findings 
plus architectural remains, such as a purification of a cistern, a well, a fountain, a 
sink near the entrance, are similar to those found in places dedicated to Asclepius. 
Possibly Darron was a local, demonic being with therapeutic attributes, perhaps 
attendant of Asclepius, like Telesphoros, worshiped by the Macedonians probably 
together with Asclepius or Health [29].

Both Pliny and Vitruvius tried to mention all the benefits from therapeutic baths 
and the use of water, which were also pointed out by Homer, ages ago: “…ἡ δὲ τετάρτη 
ὕδωρ ἐφόρει καὶ πῦρ ἀνέκαιε πολλὸν ὑπὸ τρίποδι μεγάλῳ· ἰαίνετο δ’ ὕδωρ. αὐτὰρ ἐπεὶ δὴ 
ζέσσεν ὕδωρ ἐνὶ ἤνοπι χαλκῷ, ἔς ῥ’ ἀσάμινθον ἕσασα λό’ ἐκ τρίποδος μεγάλοιο, θυμῆρες 
κεράσασα, κατὰ κρατός τε καὶ ὤμων, ὄφρα μοι ἐκ κάματον θυμοφθόρον εἵλετο γυίων…” 
(κ360). This roughly translates as follows: “… But when the water boiled in the bright 
bronze, she set me in a bath, and bathed me with water from out the great cauldron, 
mixing it to my liking, and pouring it over my head and shoulders, till she took from 
my limbs soul-consuming weariness…” It was well-known that hydrotherapy is 
beneficial for muscle aches, daily stress, illnesses, or injuries. The heated water relaxes, 
improves body circulation, and reduces inflammation.

As for Hippocrates, the therapeutic bath is a medical procedure and should be 
taken under detailed instructions (diet and regimen in acute diseases 65): “…The 
bath is useful in many diseases, in some of them when used steadily, and in others 
when not so. … And if the patient be not bathed properly, he may be thereby hurt 
in no inconsiderable degree, for there is required a place to cover him that is free of 
smoke, abundance of water, materials for frequent baths, but not very large, unless 
this should be required. It is better that no friction should be applied, but if so, a 
hot soap (smegma) must be used in greater abundance than is common, and an 
affusion of a considerable quantity of water is to be made at the same  
time and afterwards repeated… But the person who takes the bath should be 
orderly and reserved in his manner, should do nothing for himself, but others 
should pour the water upon him and rub him, and plenty of water, of various 
temperatures, should be in readiness for the douche, and the affusions quickly 
made; and sponges should be used instead of the strigil, and the body should be 
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anointed when not quite dry. … and a man should not be washed immediately after 
gruel or drink; … In general, it (bath) suits better with cases of pneumonia than in 
ardent fevers; for the bath soothes the pain in the side, chest, and back; concocts 
the sputa, promotes expectoration, improves the respiration, and allays lassitude; 
for it soothes the joints and outer skin, and is diuretic, removes heaviness of the 
head, and moistens the nose. Such are the benefits to be derived from the bath, 
if all the proper requisites be present; but if one or more of these be wanting, 
the bath, instead of doing good, may rather prove injurious … it is by no means a 
suitable thing in these diseases to persons whose bowels are too loose, or when they 
are unusually confined, and there has been no previous evacuation; neither must 
we bathe those who are debilitated, nor such as have nausea or vomiting, or bilious 
eructations; nor such as have hemorrhage from the nose, unless it is less than 
required at that stage of the disease (with those stages you are acquainted), but 
if the discharge be less than proper, one should use the bath, whether in order to 
benefit the whole body or the head alone. If then the proper requisites are at hand, 
and the patient is well disposed to the bath, it may be administered once every day, 
or if the patient is fond of the bath there will be no harm, though he should take it 
twice in the day…”.

Among others, they recognized various types of hot and medicinal springs 
whose sulfurous waters refresh the human body. Pliny in Naturalis Historia tried 
to refer the powerful properties of water for humans, which are so numerous that 
no one could ever describe: “… quapropter ante omnia ipsarum potentiae exempla 
ponemus. cunctas enim enumerare quis mortalium queat?” (Naturalis Historia 31, 1-8). 
This roughly translates as follows: “…It will be only proper, therefore, in the first place 
to set forth some instances of the powerful properties displayed by this element; for as 
to the whole of them, what living mortal could describe them?…” He mentioned the 
presence of different kinds of waters springing forth from specific spots, cold or hot 
or even tepid with positive influence on human health, in fact curative for specific 
diseases: “…alibi tepidae, egelidae, atque auxilia morborum profitentes et e cunctis 
animalibus hominum tantum causa erumpentes augent numerum deorum nominibus 
variis urbesque condunt…” This roughly translates as follows: “… Then, again, there 
are others that are tepid only, or lukewarm, announcing thereby the resources they 
afford for the treatment of diseases, and bursting forth, for the benefit of man 
alone, out of so many animated beings…,” “……vaporant et in mari fuere, mediosque 
inter fluctus existit aliquid valetudini salutare…” This roughly translates as follows: 
“……There are others, too, which send forth their vapours in the sea even, thus provid-
ing resources for the health of man in the very midst of the waves…”, “…Iam generatim 
nervis prosunt pedibusve aut coxendicibus, aliae luxatis fractisve, inaniunt alvos, sanant 
vulnera, capiti, auribus privatim medentur, oculis vero Ciceronianae…” This roughly 
translates as follows: “…Αccording to their respective kinds, these waters are beneficial 
for diseases of the sinews, feet, or hips, for sprains or for fractures; they act, also, as 
purgatives upon the bowels, heal wounds, and are singularly useful for affections of the 
head and ears: indeed, the waters of Cicero are good for the eyes…”, “…In Campania, 
too, are the waters of Sinuessa, remedial, it is said, for sterility in females, and curative 
of insanity in men…”, “… in Aenaria insula calculosis mederi…… idem contingit in 
Velino lacu potantibus…” This roughly translates as follows: “The waters of the island 
of Ænaria are curative of urinary calculi,1 it is said…… Patients suffering from these 
complaints may be cured also by drinking the waters of Lake Velia…”, “…iuxta Romam 
Albulae aquae volneribus medentur, egelidae hae, sed Cutiliae in Sabinis…prope morsus 
videri possit, aptissimae stomacho, nervis, universo corpori…” This roughly translates 
as follows: “… The tepid waters of Albula,1 near Rome, have a healing effect upon 
wounds. Those of Cutilia, in the Sabine territory…seem to be the best situation for 
stomach ailment, on the whole body…”.



Healthcare Access - Regional Overviews

68

5. Roman era

Along with the Greeks, the Etruscans, the people who lived in the area south of 
the Arno River, had linked individual hygiene and public health with the presence 
of clean water but with the immediate removal of dirt and excess water from very 
early. That’s why they had developed the hydraulic art and had built plumbing 
facilities from very early, sophisticated, so that they were used as models by the 
Romans. Even Cloaca maxima in Rome was built by Etruscan engineers around 
600 BC, while the first aqueduct in Rome in 312 BC is also attributed to them [30]. 
Also, the thermal baths of Etruria (Chianciano, Del Sasso), as well as the famous 
centers of Etruscan medicine, have been of a magical religious character.

Roman medicine, very much like Greek medicine, in parallel with its scientific 
base, was very strongly connected with religious influences and superstitions [6]. 
However, apart from a large number of doctors and physicians who developed the 
science and practice of medicine, the Romans’ real contributions to healthcare are 
the hygiene and sanitation technologies, water sophisticated supply, and sewage sys-
tems. Hygiene in Roman era included baths and toilets in private and public build-
ings. The Romans developed the art of baths, which in every case had as an essential 
condition to the adequate supply of water and the presence of an efficient drainage 
system. Many of the baths were grandiose bands that operated until sunset and were 
open for the sick up to 2 hours and in the afternoon for the rest of the guests.

In addition to the baths, the Romans greatly promoted the use of natural hot 
springs scattered throughout the Empire [31]. Most of them had healing properties 
and could relieve various body or even insane sufferings. The fact that therapeutic 
bathing in medicinal and thermal springs provide relief for many complaints was 
very well-known since the Hellenistic period; nevertheless the Romans were the 
ones who developed systematically [32]. High-temperature springs were treated 
as a special kind of waters ages before the Roman era. In fact, some of them were 
considered to be sacred, with supernatural powers and special healing properties. 
In ancient Greek and Latin literature numerous well known thermal springs were 
reported. Many of them seemed to have components which give them different 
properties, and make them suitable for the treatment of different diseases.

The Romans built splendid baths on the sites of hot springs in all over the 
empire, where many people flocked in order to find healing or relief for their ill-
ness. This practice of them was certainly not free from their theocratic perceptions. 
Besides, Vitruvius recommended spots with natural water springs as the best choice 
for shrines dedicated to every god or goddess, especially to those connected to heal-
ing: “…naturalis autem decor sic erit, si imum omnibus templis saluberrimae regiones 
aquarumque fontes in iis locis idonei eligentur in quibus fana constituantur, deinde 
maxime Aesculapio Saluti, quorum deorum plurimi medicinis aegri curari videntur. 
cum enim ex pestilenti in salubrem locum corpora aegra translata fuerint et e fontibus 
salubribus aquarum usus subministrabuntur, celerius convalescent…” (De Architectura, 
1, 2, 7). This roughly translates as follows: “……Natural consistency arises from the 
choice of such situations for temples as possess the advantages of salubrious air and water; 
more especially in the case of temples erected to Æsculapius, to the Goddess of Health, 
and such other divinities as possessing the power of curing diseases. For thus the sick, 
changing the unwholesome air and water to which they have been accustomed to those 
that are healthy, sooner convalesce; and a reliance upon the divinity will be therefore 
increased by proper choice of situation…”.

Ages later, Caelius Aurelianus, a Roman citizen who lived in the fifth century AD 
in the town Sicca in the African province Numidia, supported the therapeutic use of 
sea bathing as a very relieving and curative body treatment. He suggested people to 
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lay in a bathtub full of hot ocean water the high temperature of which may maintain 
by dipping in flaming iron bars.

In the second century AD Galen, who linked healthcare with diet, use of water 
baths, and hygiene [30], did not consider at length with the benefits of bathing and 
spring waters. His medical references include the beneficial use of the thermomin-
eral waters [32, 33], while he recommended the additional use of baths not by using 
hot waters. The water should be neither tepid nor icy, as it strengthens the whole 
body and makes the skin thick and tough [34].

Moreover, Pedanius Dioscorides, a Greek physician of the first century AD, sug-
gested that a mixture of an equal measure of water and must (grape pulp) boiled over a 
soft fire until the water is used up has laxative effects for the human body. Talking about 
herbal medicine in his five-volume book De Materia Medica (5, 13), he also mentioned 
that for the same purposes, someone can mix an equal amount of sea water, rainwater, 
honey, and must, pour it out into another jar, and set it in the sun for 40 days.

6. Conclusions

The connection between public health, clean water, and sanitation has been 
explored since antiquity. Medicine in Classical and Hellenistic times became gradu-
ally more based on clinical observations and scientific investigations. Before that 
time advances, medicine was entirely confined to religious beliefs and rituals [35]. 
Since the sixth century BC, philosophy began to flourish in the Greek cities of the 
Aegean and the Ionian coast of Asia Minor. The environment was mature enough, 
and scientific medicine was enabled to be born. Physicians attempted to identify 
material causes for illnesses; in parallel, people never stopped flocking to sanctuar-
ies so as to find succor for their illnesses. They usually preferred Asclepieia, which 
were located in areas with lush vegetation, rich, and fresh water.

Ancient authors many times commented about the influence of different kinds of 
water on people’s health. Thus, they were all aware that waterborne infections have 
been among the main causes of people’s deaths. The Romans believed that illnesses 
had a cause and that the bad health is connected to bad water and sewage. Both 
Greek and Romans were trying to improve the quality of water using settling tanks, 
filters, or boiling it, which was the most recommended of all existing methods.

Influenced by the advent and progress of philosophy in Classical and Hellenistic 
periods, sanitation and hygienic conditions and especially medicine became gradu-
ally more based on clinical observations and scientific investigations.

The role of water is crucial in the Hippocratic medicine. Specifically, what is 
shown here is that diseases are less frequent in cities with an eastern aspect, since 
the waters, which flow there, is considered to be healthier and more suitable for 
drinking.

In conclusion, although the above descriptions do not provide a complete picture 
of urban sanitation technologies in ancient Greece, they serve to illustrate the fact 
that such technologies were in use in ancient Greece since about 4000 years ago. 
These advanced technologies, developed originally in Minoan era, were subse-
quently transferred to the Mycenaean civilization and then the Archaic, Classical, 
and Hellenistic Greece. These sanitation and hygienic technologies were further 
improved during the Roman period formed, for example, a type of lavatory which 
survived with limited modifications for more than 1500 years. Based on historical 
and archeological evidences, the present-day progress in urban water technology as 
well as in comfortable and hygienic living is clearly not a recent development. The 
Greeks considered pioneers in developing the basic sanitation technologies in the 
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western world. They placed emphasis on providing an urban hygienic environment, 
with emphasis in a sustainable way since the prehistoric times.

Undoubtedly ancient Hellenic and Roman views contain excellent remarks on 
the role of the water and hygiene with regard to people’s health. For that many of 
which have survived until modern times. Centuries later, in the late nineteenth cen-
tury, the role of personal and public hygiene and water on people’s health was really 
very well understood. The fact that hygiene technologies and safe drinking water 
are intimately tied to human health has been so perfectly conceivable that Lewis 
Thomas mentioned [36]: The connection between public health, clean water and 
sanitation has been explored since antiquity. Medicine in Classical and Hellenistic 
times became gradually more based on clinical observations and scientific inves-
tigations. Before that time advances, medicine was entirely confined to religious 
beliefs and rituals [35]. Since the sixth century BC, philosophy began to flourish in 
the Greek cities of the Aegean and the Ionian coast of Asia Minor. The environment 
was mature enough, and scientific medicine was enabled to be born. Physicians 
attempted to identify material causes for illnesses. In parallel, people never stopped 
flocking to sanctuaries so as to find succor for their illnesses. In the late Hellenistic 
period, the knowledge of the ancient world of hygienic matter was incorporated in 
legislative rules.

Ancient authors many times commented about the influence of different kinds 
of water on people’s health. Thus, they were all aware that waterborne infections 
have been among the main causes of people’s deaths. There is no question that our 
health has improved spectacularly in the past century. One thing seems certain: It 
did not happen because of improvements in medicine, or medical science, or even 
the presence of doctors, much of the credit should go to the plumbers and sanitary 
engineers of the western world [37].
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western world. They placed emphasis on providing an urban hygienic environment, 
with emphasis in a sustainable way since the prehistoric times.
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Contamination of Emergency 
Medical Vehicles and Risk of 
Infection to Paramedic First 
Responders and Patients by 
Antibiotic-Resistant Bacteria: Risk 
Evaluation and Recommendations 
from Ambulance Case Studies
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Abstract

Contamination of emergency medical vehicles with pathogenic microbes poses 
a potential threat to public health considering the many millions of ambulance 
responses that are made globally each year. This risk of infection is to the patients, 
to their companions who may travel with them, and to the paramedic first respond-
ers whose work involves pre- or inter-hospital transfer. This applies particularly to 
contamination by those infectious disease-causing microbes for which the threat is 
heightened because of their recognized resistance to leading antimicrobial agents. 
Determining the risks should facilitate the advancement of best practices to enhance 
infection control of routine outbreaks and during a major emergency such as a disease 
pandemic or a bioterrorism event. This may merit the introduction of amended guide-
lines for ambulance cleaning and disinfection to achieve more effective pre-hospital 
infection control among the worldwide community of emergency service providers.

Keywords: ambulance, antibiotic resistance, bacteria, best practice, contamination, 
emergency medical vehicle, first response, helicopter, infection control, MRSA, 
paramedic, pathogen, pre-hospital care, Staphylococcus aureus

1. Introduction

The emergency services work force, comprising paramedics, police, firefighters, 
and specialized rescue and response teams, carry out duties on a daily basis that are 
essential to individual safety and well-being and to the operational functioning of 
their local community. Beyond these regular, routine activities, emergency medical 
services also administer life-saving assistance following a critical incident. Against 
this background, of serious concern is amassing evidence from research case studies 
to suggest that emergency medical vehicles can act as carriers (so-called vectors) of 
pathogenic microorganisms, or microbes, thereby promoting human infectious disease 
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Contamination of emergency medical vehicles with pathogenic microbes poses 
a potential threat to public health considering the many millions of ambulance 
responses that are made globally each year. This risk of infection is to the patients, 
to their companions who may travel with them, and to the paramedic first respond-
ers whose work involves pre- or inter-hospital transfer. This applies particularly to 
contamination by those infectious disease-causing microbes for which the threat is 
heightened because of their recognized resistance to leading antimicrobial agents. 
Determining the risks should facilitate the advancement of best practices to enhance 
infection control of routine outbreaks and during a major emergency such as a disease 
pandemic or a bioterrorism event. This may merit the introduction of amended guide-
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infection control among the worldwide community of emergency service providers.
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1. Introduction

The emergency services work force, comprising paramedics, police, firefighters, 
and specialized rescue and response teams, carry out duties on a daily basis that are 
essential to individual safety and well-being and to the operational functioning of 
their local community. Beyond these regular, routine activities, emergency medical 
services also administer life-saving assistance following a critical incident. Against 
this background, of serious concern is amassing evidence from research case studies 
to suggest that emergency medical vehicles can act as carriers (so-called vectors) of 
pathogenic microorganisms, or microbes, thereby promoting human infectious disease 
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transmission [1]. In order to reduce this identified risk, an extensive screening process 
for pathogens should be performed. Implementation of new or revised policies and 
procedures would help to safeguard against emergency services crew, equipment and 
vehicles being inadvertent infectious disease vectors, and so exacerbating the already 
profound health risks associated with pandemics, natural disasters and bioterrorism.

The contamination of emergency service vehicles with microbes from body 
fluids or excreta is shown by many recent international studies. This non-systematic 
review highlights the key findings of selected seminal reports. Raised levels of 
bacterial species potentially harmful to human health have been detected in a range 
of emergency medical vehicles and in distinct contexts [2–9]. Notably, ambu-
lances were contaminated with the difficult-to-treat Gram-positive bacterium, 
methicillin-resistant Staphylococcus aureus (MRSA) [2, 3], which is resistant to the 
commonly used class of penicillin-related antibiotics. In 13 metropolitan ambu-
lances test 49.9% of swab samples showed positive for bacteria; 0.9% were highly 
drug-resistant pathogenic strains: MRSA; methicillin-resistant coagulase-negative 
staphylococci (MRCoNS); and carbapenemase-producing Klebsiella pneumoniae 
(KPC) [4]. In a separate study on 21 ambulances, 47.6% of surface swabbings 
were positive for MRSA [5]. Further, “large numbers of microbes” were isolated 
from helicopter air ambulances [6], corroborated by more detailed findings from 
Australia [7]. Microbiological cultures swabbed from four ambulances demon-
strated that “four of the seven species isolated were substantial nosocomial patho-
gens, and three of these four possess formidable antibiotic resistance patterns” [8]. 
Similarly, 49% of rural ambulances tested positive in at least one internal location 
for contamination with MRSA [9]. Gram-negative coliforms of a variety of genera 
including Enterobacter, Klebsiella and Escherichia were commonly detected [3], sug-
gestive of contamination with fecal or soil matter.

Emergency care equipment was discovered to also be a source of contamination. 
Sphygmomanometer cuffs, stethoscopes and respirator masks in ambulances fre-
quently carried enterococci and S. aureus [10]. In one study, 57% of patient-ready 
trauma equipment swabbed at six hospitals and three regional ambulance services 
in the UK tested positive for blood contamination [11]. Likewise, of 50 stethoscopes 
used by paramedics 32% tested positive for MRSA [12].

2. Examining emergency medical helicopters for bacterial contamination

The extent of the problem of bacterial contamination of ambulances is exem-
plified by a recent proof-of-concept case study that examined two helicopter air 
ambulances based in separate municipalities in Queensland, the north-eastern state 
of Australia [7]. Emergency medical helicopters were selected due to the dearth of 
research on this type of emergency service vehicle as a vector of infection transmis-
sion. The two aircraft made a collective 68 call responses over 3 months. These 
involved patient transfers for specialist care (66.2%), primary responses (23.4%) 
(including road traffic incidents, cardiac arrest and medical cases), neonatal 
transfer to or between maternity care facilities (8.8%), and one search and rescue 
case (1.5%). During the study period samples were collected by swabbing each 
helicopter on six occasions at approximately weekly intervals. The helicopter’s flight 
log provided for every response details of travel distance, locations of departure, 
pick-up and destination, and number and role of persons in transit. The presence or 
absence of bacteria was correlated longitudinally against time with each of geo-
graphical location, intra-vehicle surfaces, flight schedules and cleaning timetables.

For each sampling, the helicopter’s interior was swabbed in five sites consid-
ered by emergency response crew to have a high frequency of contact, either by 
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themselves, patients and/or their companions, which thus present a raised risk of 
microbial contamination (Figure 1) [7, 13]. The diagnostic procedures followed were 
those approved by government regulatory bodies including the US Food and Drug 
Administration, comprising standard medical microbiology culture methods. These 
involved incubating the samples in a variety of selective media that differentiate 
positive bacterial colonies based on a difference in color. For example, after incuba-
tion on chromogenic MRSA agar for 24 hours at 35°C MRSA colonies are colored 
mauve whereas all other colonies appear blue, green or cream [14]. Confirmation 
of identity as either methicillin-resistant or multi-resistant bacteria was gained by 
conducting the disk diffusion (Kirby-Bauer) method on Mueller-Hinton agar [15]. 
This diagnostic screening was performed on all samples to determine the absence or  
presence of MRSA and multi-resistant S. aureus, vancomycin-resistant enterococci 
(VRE) and carbapenem-resistant enterobacteria (CRE), each of which is acknowl-
edged to be a significant contributor to healthcare-associated infections [16, 17]. 

Figure 1. 
Sites for microbiological swab sampling for detection of bacterial contamination inside a helicopter air 
ambulance. Following discussions with paramedic staff and pilots five areas of the aircraft (A) were considered 
to have a high frequency of contact by emergency crew and patients. These locations were: (B) the floor surface 
between the emergency crew seats and patient stretcher; (C) the seat belt buckle on the emergency crew seats; 
(D) the hand piece of the Citizens’ Band radio; (E) the buttons on the display panel of the cardiac monitor/
defibrillator; and (F) the blood pressure cuff storage bag [13].
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Figure 3. 
Number and type of bacterial colonies recovered from different internal areas of the helicopter at emergency 
service site A for successive microbiological sampling periods. Bacterial counts are presented as Log10 of colony-
forming units [7].

Figure 2. 
Number and type of bacterial colonies recovered at each emergency service helicopter site for successive 
microbiological sampling periods. Bacterial counts are presented as Log10 of colony-forming units [7].

77

Contamination of Emergency Medical Vehicles and Risk of Infection to Paramedic First...
DOI: http://dx.doi.org/10.5772/intechopen.87219

The equivalent antibiotic-susceptible organisms were also examined for as an 
indicator of the potential of the above antibiotic-resistant bacteria to be carried by 
these vehicles.

Both presumptive MRSA and other colonies were isolated from each helicopter at 
all but two sampling periods (Figure 2). Excluding occasions when selective media 
plates showed confluent bacterial growth the number of colony-forming units recov-
ered from the two helicopters was similar (15,069 and 14,399). Of the presumptive 
colonies tested 18.7% were typed as S. aureus, 76.0% were determined to be other 
staphylococci (such as S. haemolyticus and S. epidermidis), and 5.3% were identified 
as other genera of bacteria [7]. Inside each helicopter, if separate swab sites were 
compared to each other or if the same swab site was examined over several sampling 
periods, various indicators of possible associations became apparent. For instance, 
typically the helicopter floor recorded a higher bacterial count, and the two-way 
radio and cardiac equipment comparatively lower counts, than for the other swabbed 
surfaces. Presumptive colonies were not recovered at all sampling periods, but they 
were isolated from all swab sites during the entirety of the study (Figure 3) [7].

As 94.7% of presumptive MRSA colonies tested were classified as Staphylococcus 
spp. the likelihood of MRSA existing inside emergency air ambulances is substantial.  
This is particularly so given that the prevalence of MRSA among emergency 
services crew is reported to exceed four times that of the general population [18]. 
The abundance of microbes recovered in this [7] and a prior study [6] suggests an 
increased risk of pathogen transfer between the vehicle, emergency services crew, 
patients and their companions. This serves to stress the need for standardized 
cleaning protocols as well as high quality staff training for their application.

3. Infection risks to paramedic first responders and patients

Previous research has detected MRSA in road-based ambulances in both metro-
politan (47.6% of vehicle tests positive) [5] and rural areas (49% positive) [9]. An 
assortment of equipment used by emergency services crew has also shown frequent 
contamination [10–12]. Moreover, examination of nasal swabs demonstrated a 
disconcertingly raised prevalence of MRSA among paramedic first responders, 
6.4%, much higher than the 1.5% MRSA colonization rate of the general public [18]. 
Of further concern, regarding a parallel issue of work-related stress it was reported 
that “paramedics ranked outbreaks of new and highly infectious disasters highest 
for fear and unfamiliarity” [19].

The existence of MRSA and multi-resistant S. aureus in emergency medical 
vehicles could pose a threat to the health of patients and their companions dur-
ing and after the 4.4 and 32 million emergency ambulance responses each year 
in, respectively, Australia and the USA [20, 21], as well as to the paramedic first 
responders who work in these vehicles. This type and level of risk applies equally 
to emergency service crew in all nations worldwide. It would therefore appear 
that emergency medical helicopters may act as vectors of transmission of poten-
tially deadly pathogens to the multiple thousands of patients that they transport 
between sites annually. By amplifying the frequency of response calls per vehicle 
type the implication is equally clear that road-based ambulances may spread infec-
tious disease-causing microbes among the millions of patients that they transfer to 
and from hospitals each year. More broadly, inadequate infection control measures 
across all classes of emergency medical vehicle could exacerbate the major impact 
on public health of an infectious disease pandemic or bioterrorism event.
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Of further concern, regarding a parallel issue of work-related stress it was reported 
that “paramedics ranked outbreaks of new and highly infectious disasters highest 
for fear and unfamiliarity” [19].

The existence of MRSA and multi-resistant S. aureus in emergency medical 
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ing and after the 4.4 and 32 million emergency ambulance responses each year 
in, respectively, Australia and the USA [20, 21], as well as to the paramedic first 
responders who work in these vehicles. This type and level of risk applies equally 
to emergency service crew in all nations worldwide. It would therefore appear 
that emergency medical helicopters may act as vectors of transmission of poten-
tially deadly pathogens to the multiple thousands of patients that they transport 
between sites annually. By amplifying the frequency of response calls per vehicle 
type the implication is equally clear that road-based ambulances may spread infec-
tious disease-causing microbes among the millions of patients that they transfer to 
and from hospitals each year. More broadly, inadequate infection control measures 
across all classes of emergency medical vehicle could exacerbate the major impact 
on public health of an infectious disease pandemic or bioterrorism event.
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4. Cleaning and disinfection protocols for emergency medical vehicles

It is self-evident that surfaces or items that have come into contact with a patient’s 
blood, body fluids, fecal matter or exposed skin should be considered as potentially 
contaminated. Since pathogenic microbes can survive outside the human body for 
extended periods the handling of contaminated objects is a means by which infection 
can spread [22]. A recurrent route of infection transmission is when a paramedic’s 
gloved or ungloved hands touch a contaminated surface or medical equipment and/
or there is patient contact with contaminated surfaces or items [23]. For this reason, 
it is imperative that items of patient care equipment (such as blood pressure cuffs, 
monitors, stethoscopes and stretchers) that make routine contact with skin and/or 
mucous membranes undergo a two-step cleaning and disinfection process following 
every response [24]. Defined as the simple removal of foreign and organic materials 
from a surface or object, cleaning using water, detergents and a scrubbing action 
physically removes but does not kill or prevent the growth of microbes. Conversely, 
disinfection kills or disables microbes present on contaminated surfaces, an opera-
tion that is customarily fulfilled with regulated chemical products [25].

The notable findings of one study showed that the number of sites contaminated 
inside an ambulance increased from 57% before cleaning and disinfection to 86% 
afterwards [3]. Hence, not only were many areas till contaminated with bacteria 
others that were previously uncontaminated became freshly contaminated as a result 
of poor cleaning technique acting as an inadvertent means of spread. The deficiency 
in performance of regular manual infection control protocols has been associated 
with operator error, principally concerning selection, formulation, distribution and 
contact time of the disinfectant [22, 23, 25]. Perspectives on improving effective-
ness include staff training programs, continuing education, real-time feedback on 
the thoroughness of cleaning and disinfection procedures, routine microbiological 
inspection of surface hygiene, and the use of fluorescent markers or assays to ascer-
tain the robustness of the process [25]. Although these actions can, separately and 
collectively, improve the efficacy of standard measures to decontaminate in the short-
term, their sustainability is yet to be explored. The application of non-manual vehicle 
disinfection lowers the possibility of human errors linked to traditional cleaning 
methods and offers the prospect of more effective elimination of pathogens, thereby 
decreasing infection transmission [26]. However, at present definitive evidence is 
lacking to demonstrate the clinical effectiveness of non-touch or automated disinfec-
tion procedures, including those utilize steam cleaning, hydrogen peroxide or ultra-
violet light irradiation, to eradicate or suppress infection rates in ambulances [27, 28].

5.  Developing and implementing best practice guidelines for infection 
control

In view of the collective body of research which highlights that bacterial con-
tamination of ambulances of all types is a frequent occurrence [2–12], the universal 
implementation of standardized, optimized infection control protocols is a high-
priority public health provision [1]. Emergency services crew, their patients and 
companions have an elevated risk of contracting infection without there being in 
place clear guidelines and an understanding of, and adherence to, these protocols 
by paramedics [1, 24]. Compliance with best practices for cleaning and disinfect-
ing inside emergency medical vehicles, equipment and supplies is an important 
consideration in aiming to prevent the spread of antibiotic-resistant bacteria in 
pre-hospital care settings. This may also drive the more general development of 
new or improved policies and procedures the adherence to which could decrease the 
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day-to-day transmission of deadly pathogens and alleviate contagion by pandemic- 
or bioterrorism-related microbes.

In an attempt to reduce infectious disease transmission, reputedly antimicrobial 
fabrics have been used to manufacture uniforms for emergency medical service 
crew. However, in one short-term trial a suit made of one such novel fabric that was 
designed specifically to reduce contamination risks showed no significant difference 
in microbial contamination compared to garments made of standard materials [29].

Future investigations should aim to examine microbiological swab samples from 
a range of emergency service vehicles across a breadth of locations in order to detail 
and quantify the associated infection threat to the paramedic profession and to 
those to which they attend. This will help to define more clearly what strategies are 
needed to safeguard the provision of best practice and in case of natural disasters, 
pandemic outbreaks or possible bioterrorism events [30]. Integral to any mitigation 
recommendation should be professional development tailored to paramedic first 
responders in air ambulance helicopters and other emergency medical vehicles that 
is conducive to raising levels of awareness of infectious diseases and best practice 
training in infection control.

6. Discussion

Antibiotic-resistant bacteria are acknowledged to pose a profound and growing 
threat to human health, which, as recognized by the medical, nursing and para-
medic professions, routinely cause a substantial proportion of healthcare-associated 
infections [31, 32]. Notwithstanding this realization, there is a knowledge gap in 
relation to the significance of antimicrobial resistance in pre-hospital emergency 
care [1], which is typically the primary point of patient contact.

While research from several countries has identified possible hazards [2–9], 
each of these preliminary studies focused on a single vehicle type. There is a short-
fall in understanding of the relative contributions to potential infectious disease 
transmission of a wide spectrum of emergency service providers. The long-term 
objective should be to gauge the scale of contamination on or in emergency service 
vehicles, targeting police cars and fire trucks in addition to emergency medical 
vehicles. These include standard road-based ambulances, first response cars, motor-
cycle ambulances and helicopter air ambulances, as well as light aircraft used, for 
instance, by the Royal Flying Doctor Service in Australia to reach isolated patients 
in extremely remote locations. The data generated would be analyzed to assess the 
potential for uncontrolled disease spread, thereby facilitating the development of 
recommendations to minimize transmission risks for emergency response crews 
and for the communities that they serve.

Reflecting the bulk of findings to date, staphylococci form the focus of this 
chapter. However, the need to perform more research on Gram-negative coliforms 
as a source of potentially pathogenic bacterial contamination of emergency medical 
vehicles is highlighted.

7. Conclusion

The services of paramedics and other emergency medical professionals are a 
cornerstone of all civilized societies. Paradoxically, however, given the paramount 
importance of the role that this sector fulfills, there is a paucity of information on the 
risks of infectious disease transmission from contamination of vehicles, equipment 
or passengers by microbial pathogens. Assessment of potential threats to paramedics, 
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patients and companions should be considered as an imperative in order to establish 
effective risk reduction interventions. Recent research has established that all types 
of emergency medical vehicle can act as vectors for infectious microbes. Items of 
equipment that are handled frequently by paramedics may be at heightened risk of 
contamination and should thus be prioritized for regular disinfection.

How to reduce the risk of antibiotic-resistant bacterial contamination of the 
interior of emergency medical vehicles is a pre-hospital care issue encountered on a 
daily basis but one which also has far-reaching implications in disaster management 
situations. Preventive measures intended to mitigate the threat of pathogenic bacte-
rial transmission to ambulance staff, patients and their companions by ensuring 
a cleaner, safer medical environment exemplify paramedic industry best practice. 
Further detailed research is required to determine the potential risk of infection 
transmission among different vehicle fleets and under varied conditions of use. This 
may underpin the establishment and implementation of new or revised policies and 
protocols for cleaning and disinfection schedules. Committing to such action should 
fortify the paramedic sector’s mission to save lives, speed recovery and serve the 
community through providing the highest standards of rapid response critical care.
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Chapter 6

Medical Management of Chronic 
Plaque Psoriasis in the Modern Age
Teodora-Larisa Timis, Daniela-Rodica Mitrea  
and Ioan-Alexandru Florian

Abstract

Despite its frequency, psoriasis is still a difficult pathology to manage, in no 
small part due to the wide number of therapeutic choices available. These range 
from topical medicine to systemic drugs to more targeted agents such as biological 
therapies. All medical personnel involved in the treatment of psoriasis patients 
should be aware of these methods and apply them accordingly. Even though all 
patients may benefit from specific treatment options, these differ in regard to 
posology, monitoring, interactions and contraindications. Moreover, due to the 
adverse effects and drug interactions of some of these agents, not all patients are 
suitable candidates for each of therapies discussed. Therefore, nurses, trainees, 
general practitioners and dermatologists must carefully select the most appropri-
ate therapy based on the characteristics of each patient, severity of the pathology, 
comorbidities and coexistent medications. This review aims to offer an updated, 
pragmatic insight into the modern management of patients with moderate-to-
severe psoriasis.

Keywords: psoriasis, T cells, immunomodulators, keratinocytes, phototherapy, 
systemic therapies, biologic agents

1. Introduction and short history

Psoriasis is defined as chronic inflammatory systemic ailment, affecting the 
teguments foremost, and characterized by important genetic and immune constitu-
ents. The most common form is represented by psoriasis vulgaris, affecting every 
race and all ages, most often between the ages of 50 and 69 years, concerning at 
least 100 million individuals worldwide [1, 2]. It is a potentially devastating disorder 
with a progressive natural course, associated with multiple comorbidities and typi-
fied by underlying immunologic and inflammatory elements [3]. Despite it being 
a convoluted pathology with an incompletely elucidated pathogenesis, it has been 
shown that the environment, immune system and genetic predisposition all play a 
decisive role in triggering the psoriasis cascade [4]. As of today, treating psoriasis 
remains a demanding endeavour, merely attending the symptoms and ignoring the 
principal cause. Medical management is satiated by a wide variety of choices with 
fluctuating efficiency, for example, topical therapies, phototherapy, systemic drugs 
and biological agents [5]. It is fathomable that choosing the most appropriate treat-
ment scheme for each individual can oftentimes be perplexing or even dishearten-
ing. Nevertheless, the treatment involved should imply a multidisciplinary course 
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of action, with psychologists, rheumatologists and dermatologists collaborating in 
order to deliver the best possible care, with the most satisfactory outcome.

To properly understand the breakthroughs of modern treatment of psoriasis, it 
might be worthwhile to glance over the history of this complicated disease. The first 
reported cases were identified in ancient Greece, many of the description written by 
Hippocrates (460–377 BC) himself [6, 7]. Portrayals of psoriasis can also be traced 
back to the times of the Old Testament, wherein people suffering from such skin 
disorders were publicly ostracized since they were considered punished by divinity. 
Numerous historians acknowledge Celsus (ca. 25 BC–45 AD) as documenting the 
first clinical description of papulosquamous diseases, whereas Galen (133–200 AD) 
first utilized the term psoriasis [6, 8, 9]. However, his depiction was inconsistent 
regarding the disorder that we now know as psoriasis. He described it as a pruritic, 
scaly skin illness of the eyelids and scrotum, probably referred to as today as sebor-
rheic dermatitis. Nevertheless, the unselective grouping together of all inflamma-
tory skin disorders contributed to the stigmatization of psoriasis patients. During 
the Middle Ages, when it was believed that psoriasis was as contagious as leprosy, 
these patients were mandated to carry a chime or clapper that would announce their 
approach. Furthermore, they had to wear a special garment and could only eat or 
come into physical contact with others considered lepers.

In the dawn of the nineteenth century, Willan expanded on Celsus’s explana-
tions of papulosquamous afflictions by describing characteristics we know con-
sidered compatible with psoriasis. Even so, he labelled modern psoriasis as ‘lepra 
vulgaris’, which maintained the confusion between these two distinct diseases 
[6, 7, 10]. Afterwards, there was an incongruity when referring to these patholo-
gies, as authors could not properly agree on which term to use. Ultimately, Gibert 
corroborated Willan’s description with the term psoriasis, putting an end to some 
of the perplexity and guiding to an improved awareness and understanding of 
psoriatic patients. Heinrich Auspitz (1835–1886) noticed the papillary bleeding that 
appeared after removing the scale of psoriatic lesions, currently referred to as the 
Auspitz sign (or bloody dew phenomenon) [6, 7, 11, 12]. In 1877, Heinrich Köbner 
(1838–1904) defined the sign that carries his name, specifically the occurrence of 
a psoriatic lesion within the location of a physical injury. After two more decades, 
in 1898, William Munro (1863–1908) described the microabscesses that appear in 
psoriasis, otherwise known as Munro’s abscesses. The beginning of the twentieth 
century led to further advancements in the understanding of psoriatic lesions. In 
1910, Leo von Zumbusch (1874–1940) was the first to note generalized pustular 
psoriasis, now called the von Zumbusch disease [6, 13]. Among other descriptions 
was also the one of the Russian dermatologist D.L. Woronoff in 1926 regarding a 
pale halo now known as the ‘Woronoff ring’ enclosing a plaque of psoriasis [7, 14]. 
The characterization of the Auspitz sign, Köbner’s phenomenon, Munro’s abscess, 
and pustular psoriasis, as well as the Woronoff ring made it possible for practitio-
ners to more easily identify patients with psoriasis.

The next discoveries furthered our understanding of pathophysiology, especially 
concerning epidermal hyperplasia and keratinocytes’ cell cycle shortening by van 
Scott and Ekel in 1963, followed by the role of the immune system by Gubner in 
1951 and Muller in 1979 [6, 7]. However, there is still much to be learned about this 
complex disease and its intricate mechanisms.

The treatment of psoriasis also varied across the ages, from arsenic and ammoni-
ated mercury in the nineteenth century (which both had a comparable toxic poten-
tial), to chrysarobin, anthralin and coal tars in the late nineteenth and early twentieth 
centuries, reaching to corticosteroids, methotrexate and PUVA in the middle of the 
last century [6, 7, 10, 15]. In what follows, we describe the modern forms of therapy 
which have been scientifically proven to ameliorate the  symptoms in psoriasis.

89

Medical Management of Chronic Plaque Psoriasis in the Modern Age
DOI: http://dx.doi.org/10.5772/intechopen.90626

2. Management of psoriasis

In the past few years, countless achievements have been made in grasping the 
intricate physiopathological contrivances of psoriasis. Studies repeatedly demon-
strated that it is a chronic, systemic immune-mediated ailment, the dermatologic 
manifestation representing its most debilitating aspect, usually followed by joint 
involvement. However, the explicit mechanisms of this process have not been 
untangled. Even so, it appears that the myeloid dendritic cells begin producing 
interleukins such as IL-12, IL-23 and TNF-α prior to a minor traumatic injury 
that perform as chemoattractants for the T helper Th-1 and Th-17 cells [16, 17]. 
In the next step, these cells will raise the production of psoriatic cytokines such as 
IL-17 within the site of injury, hence increasing the keratinocytes’ turnover and 
eventually piloting towards the cutaneous symptoms of psoriasis [18–21]. Also, the 
proinflammatory substances may extend into the bloodstream with a significant 
influence on insulin signalling, angiogenesis, lipogenesis or adipogenesis, which 
will ultimately lead to comorbidities such as obesity and dyslipidaemia, hyperten-
sion, depression and type 2 diabetes mellitus [3, 22]. Grasping the mechanisms of 
psoriasis is the utmost step in offering the best available therapy.

Topical therapy as the only form of treatment has demonstrated a mediocre 
rate of improvement, with patients often describing ongoing clinical symptoms, 
for instance, redness, pruritus or scales [23]. One survey targeted to such patients 
showed that 40% of cases with a mild disease, circa 50% of those with moderate 
psoriasis and well above 40% with the severe form were discontented with the rec-
ommended topical therapies. The lowermost treatment satisfaction quotients were 
found in the topical medications versus systemic and phototherapy group [24]. 
Should topical therapy in itself fail to achieve the expected outcome, practitioners 
have to be ready for alternative strategies, such as systemic and biological therapies.

2.1 Topical therapy

Topical therapies are recommended in mild psoriasis, when the affected body 
surface area is below 10% [25].

2.1.1 Anthralin

Anthralin via mitochondrial dysfunction might reduce the proliferation of kera-
tinocytes and re-establish cell differentiation. As such, it is used to treat the local-
ized plaques that are covered with thick scales localized either on body or the scalp 
that have failed to clear with other treatments. It is applied on the affected areas in 
concentration of 1%, and it is left between 20 min and 1 h before removal [26].

Among the adverse effects, the common is skin irritation or staining of the 
adjoining skin [25].

2.1.2 Coal tar

Coal tar seems to reduce hyperproliferation of keratinocytes by supressing DNA 
synthesis, and it has exhibited efficacy on chronic plaque psoriasis, palmoplantar 
psoriasis or scalp psoriasis, improving the general aspect of the psoriasis plaque 
after 1 month of treatment. It appears as though the remission period of the lesions 
persists longer than that with other topical treatments [25].

Adverse effects number odour, staining, contact dermatitis, erythema and 
folliculitis.

It can be used during pregnancy, but in children caution is advertised [27].
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found in the topical medications versus systemic and phototherapy group [24]. 
Should topical therapy in itself fail to achieve the expected outcome, practitioners 
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Topical therapies are recommended in mild psoriasis, when the affected body 
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2.1.1 Anthralin

Anthralin via mitochondrial dysfunction might reduce the proliferation of kera-
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ized plaques that are covered with thick scales localized either on body or the scalp 
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psoriasis or scalp psoriasis, improving the general aspect of the psoriasis plaque 
after 1 month of treatment. It appears as though the remission period of the lesions 
persists longer than that with other topical treatments [25].

Adverse effects number odour, staining, contact dermatitis, erythema and 
folliculitis.
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2.1.3 Salicylic acid

Salicylic acid triggers desquamation of corneocytes via lowering intracellular 
cohesion between the cells of the stratum corneum. It can be applied in creams, 
ointments or lotions in concentrations between 2 and 6%.

The most notable adverse effect mentioned while using salicylic acid is the 
potential systemic intoxication [28].

It is safe to utilize during pregnancy, but in children, because of the systemic 
absorption, it should be avoided [25].

2.1.4 Calcineurin

Calcineurin inhibitors like tacrolimus, pimecrolimus and sirolimus supress the 
production of the inflammatory substances that seem accountable for the skin 
lesions in psoriasis. It is found in concentration of 0.3% gel or 0.5% cream [29].

As side effects, the most common is stinging sensation or contact dermatitis.
It can be used in children older than 2 years old [25].

2.1.5 Topical retinoids tazarotene and bexarotene

Topical retinoids tazarotene and bexarotene downregulate the turnover by alter-
ing transcription of genes in keratinocytes upon transportation within the nucleus, 
after binding to retinoic acid on the cell membrane. Furthermore, it reduces the 
hyperproliferation of keratinocytes; it regulates the differentiation and reduces 
inflammation [30].

It can be applied as a cream in concentration of 0.1 and 0.05%, and when 
used on the nails, it seems to improve the onycholysis, pitting and salmon 
patches [25].

It is contraindicated during pregnancy, but it is permitted to be used in 
children [31].

2.1.6 Topical corticosteroids

Topical corticosteroids display immunosuppressive, anti-inflammatory, anti-
proliferative and vasoactive action. They are categorized based on their potency, 
from low-potency to very potent corticosteroids. When considering the potency 
and the vehicle, disease severity, patient preference and sites of lesions must be 
taken into account [25]. They can be found as creams, ointments, gel, solutions, nail 
lacquer, foams or shampoos applied on the skin, scalp or nails.

Skin atrophy, telangiectasia as well as secondary infection are the most notable 
side effects.

Corticosteroids can be used during pregnancy but are not recommended in 
children under 2 years old [32].

2.1.7 Vitamin D

Vitamin D analogues calcitriol, tacalcitol, maxacalcitol, paricalcitol and beco-
calcidiol decrease keratinocyte proliferation, inflammation or keratinization [33]. 
They can be applied on the skin, scalp or nails and are found as creams, ointments 
or scalp lotions.

The most common side effect is skin irritation. Very rare hypercalcemia, hyper-
calciuria and parathyroid hormone suppression have been described.
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Vitamin D analogues are contraindicated in patients with hypercalcemia or in 
pregnancy, but they can be used in children while not exceeding the dose of 50 g/
week [34].

2.2 Phototherapy in psoriasis

Ultraviolets either from the sun or artificial light play a significant role in treat-
ing psoriasis mainly by supressing activated T cells, independently on the cell 
subpopulation involved in the disease [25]. It has been shown that NB-UVB is the 
most utilized phototherapeutical approach, inducing clinical and histopathological 
resolution of moderate-to-severe plaque psoriasis by exerting a cytotoxic effect on 
epidermal T cells [35, 36]. This apoptotic effect on T cells depends mostly on the pen-
etration of the NB-UVB within the lesion, penetration that on the one hand depends 
on the wavelength and on the other the depth of the skin lesion [37]. Understanding 
that the T cells responsible for psoriasis are situated along the dermal-epidermal 
junction and within the epidermis, it has been determined that the optimal wave-
length spectrum should range between 290 and 313 nm [38]. Currently, NB-UVB is 
the most common approached used worldwide, and it can be regarded as the gold 
standard in therapy for treating moderate-to-severe plaque psoriasis [39].

2.3 Systemic therapies

2.3.1 Methotrexate

Methotrexate is a folic acid analogue employed in psoriasis for its anti-prolifera-
tive, anti-inflammatory and immunosuppressive actions [40].

Dosage and administration. Methotrexate comes as a self-injectable solution 
administered by the patient weekly, with the added proposal of coupling with folic 
acid supplements. Initiation dosage is typically 10–25 mg once per week. Maximum 
dose should not surpass 30 mg/week. Folate intake should be about 1–5 mg daily, 
except on the day of methotrexate intake [41].

Adverse effects. In case of pregnancy, it may lead to foetal death or to teratogenic 
effects; also, it can be toxic to the gastrointestinal tube, liver and kidneys, and it can 
cause myelosuppression, malignant lymphomas, pulmonary fibrosis, severe infec-
tions, fatigue, headaches, alopecia or oligospermia [42, 43].

Laboratory tests recommended. To start therapy with methotrexate correspond-
ingly, the following evaluations are compulsory: physical exam, patient history, 
QuantiFERON-TB Gold for latent TB infection, complete blood count with differential 
and thrombocytes count, renal function tests, hepatic enzymes and pregnancy test.

Drug interactions. Methotrexate has been shown to interact with cyclosporine, 
proton pump inhibitors, oral antibiotics, salicylates, mercaptopurine, nonsteroidal 
anti-inflammatory drugs, cisplatin, probenecid, phenylbutazone, sulfonamides, 
theophylline, live vaccines, retinoids and azathioprine [43].

As anticipated, this drug is contraindicated in pregnancy and while breastfeed-
ing due to its teratogenic effects. Therefore, the use of contraception is highly advo-
cated in the course of treatment. Other contraindications include blood dyscrasia, 
chronic liver disease, immune deficiency syndromes or alcohol abuse [44].

2.3.2 Cyclosporine

Cyclosporine is a calcineurin inhibitor agent that is used in psoriasis for its 
immunosuppressing action and its capability to prevent the T cell proliferation 
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pregnancy, but they can be used in children while not exceeding the dose of 50 g/
week [34].
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Ultraviolets either from the sun or artificial light play a significant role in treat-
ing psoriasis mainly by supressing activated T cells, independently on the cell 
subpopulation involved in the disease [25]. It has been shown that NB-UVB is the 
most utilized phototherapeutical approach, inducing clinical and histopathological 
resolution of moderate-to-severe plaque psoriasis by exerting a cytotoxic effect on 
epidermal T cells [35, 36]. This apoptotic effect on T cells depends mostly on the pen-
etration of the NB-UVB within the lesion, penetration that on the one hand depends 
on the wavelength and on the other the depth of the skin lesion [37]. Understanding 
that the T cells responsible for psoriasis are situated along the dermal-epidermal 
junction and within the epidermis, it has been determined that the optimal wave-
length spectrum should range between 290 and 313 nm [38]. Currently, NB-UVB is 
the most common approached used worldwide, and it can be regarded as the gold 
standard in therapy for treating moderate-to-severe plaque psoriasis [39].

2.3 Systemic therapies

2.3.1 Methotrexate

Methotrexate is a folic acid analogue employed in psoriasis for its anti-prolifera-
tive, anti-inflammatory and immunosuppressive actions [40].

Dosage and administration. Methotrexate comes as a self-injectable solution 
administered by the patient weekly, with the added proposal of coupling with folic 
acid supplements. Initiation dosage is typically 10–25 mg once per week. Maximum 
dose should not surpass 30 mg/week. Folate intake should be about 1–5 mg daily, 
except on the day of methotrexate intake [41].

Adverse effects. In case of pregnancy, it may lead to foetal death or to teratogenic 
effects; also, it can be toxic to the gastrointestinal tube, liver and kidneys, and it can 
cause myelosuppression, malignant lymphomas, pulmonary fibrosis, severe infec-
tions, fatigue, headaches, alopecia or oligospermia [42, 43].

Laboratory tests recommended. To start therapy with methotrexate correspond-
ingly, the following evaluations are compulsory: physical exam, patient history, 
QuantiFERON-TB Gold for latent TB infection, complete blood count with differential 
and thrombocytes count, renal function tests, hepatic enzymes and pregnancy test.

Drug interactions. Methotrexate has been shown to interact with cyclosporine, 
proton pump inhibitors, oral antibiotics, salicylates, mercaptopurine, nonsteroidal 
anti-inflammatory drugs, cisplatin, probenecid, phenylbutazone, sulfonamides, 
theophylline, live vaccines, retinoids and azathioprine [43].

As anticipated, this drug is contraindicated in pregnancy and while breastfeed-
ing due to its teratogenic effects. Therefore, the use of contraception is highly advo-
cated in the course of treatment. Other contraindications include blood dyscrasia, 
chronic liver disease, immune deficiency syndromes or alcohol abuse [44].
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Cyclosporine is a calcineurin inhibitor agent that is used in psoriasis for its 
immunosuppressing action and its capability to prevent the T cell proliferation 
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by reversibly inhibiting the activation of CD4+ T cells, leading to a block on the 
synthesis of interleukin 2 [45].

Dosage and administration. To induct psoriasis remission, the everyday dos-
age varies between 2.5 and 5 mg/kg, administered in two divided doses each day. 
Experts recommend it not be used continuously for longer than 1 whole year [46].

Adverse effects. Among the most important reported adverse effects of cyclospo-
rine are renal toxicity, structural kidney damage, hypertension, liver toxicity, severe 
infections, high potassium levels, low magnesium levels, acne, tremors, headache, 
pneumonitis and gastrointestinal toxicity [47, 48].

Laboratory tests recommended. Physical exam, patient history, QuantiFERON-TB 
Gold for latent TB infection, renal function tests, complete blood count with 
differential and platelet count, magnesium level, potassium level, uric acid, lipids, 
glycaemia, bilirubin and liver enzymes are necessary before initiating therapy. The 
serum creatinine should be measured on two distinct occasions. Contraception has 
to be ensured.

Drug interactions. Cyclosporine interacts with a large number of drugs such as 
antibiotics (ciprofloxacin, gentamicin, tobramycin, vancomycin, trimethoprim 
with sulfamethoxazole, azithromycin, erythromycin), nonsteroidal anti-inflamma-
tory drugs, antifungals (amphotericin B, ketoconazole, fluconazole, itraconazole, 
terbinafine), ranitidine, cimetidine, birth control pills, tacrolimus, methotrex-
ate, methylprednisone, allopurinol, colchicine, fenofibrate, gemfibrozil, statins, 
calcium channel blockers, amiodarone, bromocriptine, anticonvulsants (carbam-
azepine, oxcarbazepine, phenobarbital), protease inhibitors (indinavir, nelfinavir, 
ritonavir, saquinavir) and octreotide [48].

It is contraindicated in the case of poorly controlled arterial hypertension, 
known malignancies or renal dysfunctions. As of yet, there have not been enough 
studies performed in humans to certify whether the drug affects the foetus or not. 
Nonetheless, the treatment is still to be avoided in pregnant women due to the role 
calcineurin inhibitors are believed to play in neural development. As such, cyclo-
sporine should only be used in pregnancy if the benefits justify the hypothetical 
risk to the foetus [49].

2.3.3 Acitretin

Acitretin is a retinoid agent with substantial immunomodulatory and anti-
inflammatory effects, advocated in psoriasis for its capacity to modulate the prolif-
eration and differentiation of keratinocytes [50].

Dosage and administration. Acitretin is taken in a single oral dose, alongside the 
main meal. Therapeutic dosage varies between 25 and 50 mg/day. A simultaneous 
topical therapy is also suggested due to the slow onset of action, needing as long as 
3–6 months for a maximal response to acitretin [51].

Adverse effects. It can cause serious teratogenic effects on the exposed foetus, 
mucocutaneous dryness, hypertriglyceridemia, hepatotoxicity, toxic hepatitis, 
pancreatitis, hyperostosis, intracranial hypertension, alopecia, arthralgia and 
fatigue [52].

Laboratory tests recommended. It is compulsory to take a pregnancy test before 
initiating the treatment; liver enzymes, lipid profile, renal function and complete 
blood count should also be included.

Drug interactions. Acitretin interacts with retinoic acid supplements, methotrex-
ate, doxycycline, oral retinoids and phenytoin [53].

The high teratogenicity of retinoids severely restricts their use in fertile women 
who should be appropriately counselled on the methods and importance of contra-
ception [54]. Moreover, pregnancy should be circumvented for at least 3 years after 
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halting treatment. A pregnancy test is to be performed regularly every 3 months 
during the course of therapy.

2.3.4 Fumaric acid esters and dimethyl fumarate

Fumaric acid esters and dimethyl fumarate have been employed in the treatment 
of psoriasis for five decades, with substantial outcomes for patients [55]. Seemingly, 
dimethyl fumarate affects multiple cytokines and lymphocyte pathways, i.e. inhib-
iting the nuclear translocation and the transcriptional activity of the nuclear factor 
kappa-light-chain-enhancer of activated B-cells through its interaction with the 
intracellular reduced glutathione. It also transforms the T helper cells from the Th1 
and the Th17 profile to a Th2 phenotype, subsequently reducing cytokine produc-
tion and the proliferation of epithelial cells [56].

Dosage and administration. It is available as gastro-resistant tablets, being recom-
mended to start with a low initial dose that may be subsequently increased in the 
following manner: in the first week, it is advised to take one 30 mg tablet, in the 
second week one 30 mg tablet can be taken twice daily, and during the third week 
one 30 mg tablet is taken three times per day. From the fourth week onwards, it can 
be switched to one 120 mg tablet, taken in the evening. Depending on the results, 
this dose can be increased with one 120 mg tablet per week, but the maximum daily 
dose should not exceed 720 mg [57].

Adverse effects. Among more regularly reported events are gastrointestinal 
disorders, flushing, haematological disturbances (lymphopenia, leukopenia, 
eosinophilia), loss of appetite, headache, paraesthesia, proteinuria, renal failure, 
Fanconi syndrome and fatigue [58].

Reference tests. Complete blood count, renal function and liver enzymes should 
be included.

Drug interactions. Fumaric acid esters may interact with live vaccines, metho-
trexate, retinoids, cyclosporine, aminoglycosides, lithium, diuretics and nonsteroi-
dal anti-inflammatory drugs [59].

2.3.5 Apremilast

Apremilast, operating as a selective inhibitor of phosphodiesterase 4, on the 
one hand downregulates the expression of specific proinflammatory cytokines like 
IL-17, IL-23 and TNF-α that each plays a crucial role in the pathophysiological chain 
of events in psoriasis. On the other hand, using the same mechanism, it increases 
the expression of anti-inflammatory cytokines such as IL-10 [59].

Dosage and administration. Presented in tablet form, apremilast is administered 
orally, with an indicated dose of 30 mg two times per day. The treatment should 
begin with a low starting dose of 10 mg in the morning, and then from the second 
day of therapy onward the dosage is increased daily by 10 mg until reaching the 
therapeutic dose of 30 mg twice daily [60, 61].

Adverse effects. Diarrhoea, nausea and vomiting, depression and weight loss are 
the most frequently noted adverse effects of apremilast [62].

Laboratory tests recommended. Physical exam, patient history (with an emphasis 
on psychiatric disorders such as depression), renal function and liver enzymes 
should be performed.

Drug interactions. Apremilast interacts with cytochrome P450 enzyme inducers 
such as rifampin, phenobarbital, carbamazepine and phenytoin [61].

Patients over 65 years old appear to be more vulnerable to develop the 
aforementioned side effects. Hence, supervision is very important in these 
cases, patients being warned regarding undesirable events. They should also be 
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instructed not to reduce or suspend the medication by themselves, but to address 
their treating physician [62].

2.4 Biologic therapies

2.4.1 The anti-TNF-α agents

The anti-TNF-α agents etanercept, adalimumab, infliximab and certolizumab 
have been developed to expressly inhibit the TNF-α signalling pathway, thereby 
lessening its inflammatory properties. Etanercept is a recombinant TNF-α recep-
tor that impedes TNF-α function by operating as a decoy receptor that attaches to 
TNF. Adalimumab is an entirely humanized antibody of TNF-α, where infliximab 
is a mouse-human chimeric antibody. Certolizumab represents a distinctive anti-
TNF-α antibody that does not include the Fc portion [63, 64].

Dosage and administration. Etanercept, adalimumab and certolizumab are given 
via subcutaneous injection either weekly or once every two weeks. Infliximab is 
administered via intravenous infusion every 8 weeks. Table 1 presents the dosage 
and the administration method for the abovementioned anti-TNF-α agents [65–68].

Adverse effects. Among the serious side effects encountered while using any of the 
mentioned anti-TNF-α agents are severe infections, lymphomas or other malignan-
cies and even the reactivation of the tuberculosis or hepatitis B virus. While using 
etanercept, adalimumab or certolizumab, the most usual local reactions are pain, 
swelling, haemorrhage or erythema at the place of injection; however, the intensity 
of these symptoms will diminish with continued treatment. Patients should be 
advised not to accept taking live vaccinations for the duration of the therapy. There 
have been reported cases of CNS demyelinating pathologies (e.g. multiple sclerosis, 
optic neuritis) or peripheral nerve demyelinating disease (Guillain-Barré syn-
drome). Patients are advised to suspend the therapy in these cases [3, 65–68].

Laboratory tests recommended. Physical exam and history, complete blood count, 
liver function, renal function, viral hepatitis screening and tuberculosis testing 
should be performed prior to anti-TNF-α treatment initiation.

Drug interactions. Other biologic therapies, live vaccines, anakinra and abata-
cept, were noticed to interact with anti-TNF-α drugs [65–68].

Certolizumab has been approved by the FDA for pregnant women. Data col-
lected thus far has validated neither additional teratogenic effects when compared 
to the general population, nor a greater risk of foetal death [69].

2.4.2 The anti-IL-12/23 agents

The anti-IL-12/23 agents comprise ustekinumab, guselkumab and tildraki-
zumab. Il-23 is a heterodimeric cytokine incorporating two subunits: the p19 
subunit, which is connected to the p40 subunit, the latest being shared with IL-12. 
Il-23 is the main actor prompting the activation of the T helper 17 inflammatory 
pathway, whereas IL-12 plays the chief role in Th-1 differentiation and prolifera-
tion. Ustekinumab is a biologic agent aiming for the p40 common domain of IL-12 
and IL-23, hence preventing their interaction with their receptor. Contrariwise, 
guselkumab and tildrakizumab target the p19 subunit of IL-23, thus obstructing the 
signalling pathway associated with the immunopathogenesis of psoriasis [70–72].

Dosage and administration. Ustekinumab, guselkumab and tildrakizumab are 
delivered as prefilled syringes with subcutaneous administration. The induction 
phase lasts 1 month, being then ensued by the maintenance phase. In this phase, an 
injection is administered once every 8 or 12 weeks. Table 2 presents the respective 
posology for the aforementioned biologic agents [73–75].
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Adverse effects. The most notable and grave adverse effects include severe infec-
tions, tuberculosis, malignancies, hypersensitivity reactions, headache, fatigue, 
injection site reaction, joint pain and gastroenteritis [73–75].

Laboratory tests recommended. Physical exam, patient history, complete blood 
count, liver function, renal function and tuberculosis testing have to be performed 
before treatment can begin.

Drug interactions. These agents have been noticed to interact with live vaccines. 
Therefore, it is contraindicated to receive any such vaccines during therapy [3, 73–75].

2.4.3 Ixekizumab, secukinumab and brodalumab

Ixekizumab, secukinumab and brodalumab are systemic anti-IL-17 agents 
that carry out their roles by expressly inhibiting the IL-17 signalling pathway. 
Ixekizumab is a humanized IgG4 antibody with a high affinity for IL-17A [76]. 
Secukinumab is a fully human IgG1 antibody that also blocks IL-17A. Last but 
not least, brodalumab is a fully human IgG2 antibody that impedes the IL-17 
pathway at the receptor level, i.e. by binding to the IL-17RA, a receptor shared by 
IL-17A and other IL-17 cytokines. For this reason, its effect is broader but more 
unspecific [77].

Dosage and administration. Ixekizumab, secukinumab and brodalumab are 
administered as prefilled subcutaneous injections. The induction phase varies from 
3 to 12 weeks, followed by the maintenance phase with one or two injections either 
every second or monthly. Table 3 illustrates the posology of these therapies [78–80].

Adverse effects. Anti-IL-17 agents may cause serious infections, headache, joint 
pain, hypertension, diarrhoea, injection site reaction (oedema, pain, erythema, 
ecchymosis), musculoskeletal pain and hypersensitivity reactions [81].

Laboratory tests recommended. Physical exam, patient history, complete blood 
count, liver function, renal function and tuberculosis testing must be performed 
before these therapies as well.

Drug interaction. These agents may interact with drugs that are metabolized by 
cytochrome P450, e.g. warfarin or cyclosporine [78–80].

Biologic agent Posology

Ustekinumab 45 mg × 1 administered at weeks 0 and 4 and at every 12 weeks subsequently

Guselkumab 100 mg × 1 administered at weeks 0 and 4 and at every 8 weeks afterwards

Tildrakizumab 100 mg × 1 administered at week 0 and 4 and every 12 weeks thereafter

Table 2. 
Anti-IL-22/anti-IL-23 agents. Posology.

Biologic agent Posology

Etanercept 50 mg × 1 twice a week during the induction phase (the first 3 months), thereafter only 
one injection weekly

Adalimumab 40 mg × 2 at week 0, afterwards 40 mg × 1 administered every 14 days

Infliximab 5 mg/kg is administered via intravenous infusion at weeks 0, 2 and 6 and after that every 
8 weeks

Certolizumab 200 mg × 2 administered subcutaneously at weeks 2 and 4, followed by a 200 mg × 1 dose 
weekly

Table 1. 
Anti-TNF-α agents. Posology.
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3. Biological therapies and pregnancy

Despite their presently being no curative remedies for psoriasis, a wide assort-
ment of specific molecular agents exist that are able to ameliorate the symptoms 
and produce remission. Delivering any of the aforementioned drugs varies pri-
marily on the proficiency of the treating practitioner and only afterwards on the 
patient’s personal choice. It is of utmost importance that women during childbear-
ing age are aware that no studies have been conducted on whether or not these 
therapies are safe to use while pregnant. Consequently, should any of the biological 
treatments mentioned except for certolizumab be taken, they must be discontinued 
prior to conceiving a child. Considering certolizumab, as of writing this chapter, it 
is ostensibly the only discovered biological agent that fails to cross the maternal-pla-
cental barrier, and no adverse or teratogenic consequences were discovered if taken 
while pregnant [69]. In Table 4, we illustrate the minimal time interval suggested 
between discontinuing the medication and child conception [82].

4. Conclusions

Psoriasis is a debilitating disease with the potential to cause severe psychologi-
cal damage. In spite of the plentiful advances vis-à-vis treatment, we are still a 
long way off from obtaining an actual cure. It is crucial to remember that current 
management strategies only address the symptoms, and not the cause. Therefore, 

Therapeutic agent Contraception

Methotrexate During pregnancy and at least 3–6 months after

Cyclosporine Contraception only during the therapy

Acitretin During pregnancy and at least 3 years after

Fumaric acid esters During pregnancy and at least 2 weeks after

Apremilast During pregnancy and 28 days after

Adalimumab During pregnancy and minimum 5 months after

Etanercept During pregnancy and 3 weeks after

Ustekinumab During pregnancy and at least 15 weeks after

Ixekizumab During pregnancy and at least 6 months after

Secukinumab During pregnancy and minimum 20 weeks after

Table 4. 
Systemic therapy and pregnancy interval.

Biologic agent Posology

Ixekizumab 80 mg × 2 at week 0 followed by 80 mg at weeks 2, 4, 6, 8, 10 and 12 and at every 
4 weeks afterwards

Secukinumab 150 mg × 2 at weeks 0, 1, 2, 3 and 4 and after the induction phase, 150 mg × 2 is 
administered once every month

Brodalumab 210 mg × 1 at week 0, 1 and 2, followed by 210 mg × 1 administered every 2 weeks 
subsequently

Table 3. 
Anti-IL-17 agents. Posology.
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those affected should be closely monitored even in the case of stationary disease or 
have regression. Moreover, not all therapies correspond to every patient due to pos-
sible comorbidities and drug interactions, and thus the notion of a miracle agent in 
psoriasis appears more and more illusory. This chapter aimed to provide a synopsis 
of modern treatment options of psoriasis, so that practitioners are sensitized of 
their uses, contraindications and adverse effects in order to choose the best available 
strategy.
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Chapter 7

Diagnostic Evaluation of
Tuberculosis: Existing Challenges
and Merits of Recent Advances
Muhammad Danasabe Isah and Muhammad Aliyu Makusidi

Abstract

Tuberculosis remains a major global public health problem despite the modest
infectious disease control efforts. Timely and accurate diagnosis is pivotal to the
reduction in tuberculosis related morbidity and mortality. In addition, drug resis-
tant form of tuberculosis is a serious threat to the efforts at tuberculosis control and
eradication. Hence; there is the need for efficient methods of Mycobacterium tuber-
culosis infection diagnosis and treatment. There are major advances in the laboratory
diagnostic methods for detection of Mycobacterium tuberculosis which seeks to com-
plement or replace the existing conventional methods in a view to reduction in
under-diagnosis and improved infectious disease management. Chest computer
tomographies, Cephid GeneXpert, Line probe are some of the Mycobacterium tuber-
culosis diagnostic advances while chest x-ray, sputum microscopy/culture represent
some of the conventional methods of evaluation of both Mycobacterium tuberculosis
infection and its multi-resistant strain. Intriguingly, the conventional tuberculosis
diagnostics though time consuming and inefficient, its use still predominates in
high disease burden settings. Meanwhile, the slow transition to use of advanced
tuberculosis diagnostic methods seems to have an economic undertone. The
seemingly lack of cutting edge advanced Mycobacterium tuberculosis diagnostics in
high disease burden countries is attributable to their suboptimal health financing
model and over reliance on the donor organizations thereby retarding progress in
tuberculosis eradication.

Keywords: mycobacteria, evaluation, constraints, advances

1. Introduction

Tuberculosis is a chronic granulomatous bacterial infection with a global occur-
rence [1–3]. This preventable and curable infectious disease has afflicted man since
antiquity [4]. Many parts of the world especially the developing nations are still
witnessing a rise in the number of new tuberculosis cases with its attendant conse-
quences [3]. This rising prevalence trend of Mycobacterium tuberculosis infection is
without prejudice to the strides and efforts in infection control [3].

Estimates have it that every minute someone somewhere gets infected with
Mycobacterium tuberculosis making it a common globally transmitted disease [5, 6].
Epidemiologically, the World Health Organization (WHO) and other multinational
health organization have reported tuberculosis as a worldwide pandemic [3, 7].

103



Healthcare Access - Regional Overviews

102

[74] Tremfya [Package Insert]. Horsham, 
PA: Janssen Biotech, Inc.; 2017

[75] Ilumya [Package Insert]. 
Whitehouse Station, NJ: Merck Sharp 
& Dohme Corp., a Subsidiary of Merck 
&Co., Inc.; 2018

[76] Liu L, Lu J, Allan BW, et al. 
Generation and characterization of 
ixekizumab, a humanized monoclonal 
antibody that neutralizes interleukin-
17A. Journal of Inflammation Research. 
2016;9:39-50

[77] Blegvad C, Skov L, Zachariae C.  
Ixekizumab for the treatment of 
psoriasis: An update on new data since 
first approval. Expert Review of Clinical 
Immunology. 2018;15(2):111-121. DOI: 
10.1080/1744666X.2019.1559730

[78] Cosentyx [Package Insert]. East 
Hanover, NJ: Novartis Pharmaceuticals 
Corporation; 2016

[79] Taltz [Package Insert]. Indianapolis, 
IN: Eli Lilly and Company; 2017

[80] Siliq [Package Insert]. Bridgewater, 
NJ: Valeant. Pharmaceuticals North 
America; 2017

[81] Silfvast-Kaiser A, Paek SY, 
Menter A. Anti-IL17 therapies for 
psoriasis. Expert Opinion on Biological 
Therapy. 2018;19(1):45-54. DOI: 
10.1080/14712598.2019.1555235

[82] Kraaij G, Balak D, Busard C, 
Cranenburgh O, Chung Y, Driessen R, 
et al. Highlights of the updated Dutch 
evidence- and consensus-based 
guideline on psoriasis 2017. British 
Journal of Dermatology. 2019;180:31-42. 
DOI: 10.1111/bjd.17198

Chapter 7

Diagnostic Evaluation of
Tuberculosis: Existing Challenges
and Merits of Recent Advances
Muhammad Danasabe Isah and Muhammad Aliyu Makusidi

Abstract

Tuberculosis remains a major global public health problem despite the modest
infectious disease control efforts. Timely and accurate diagnosis is pivotal to the
reduction in tuberculosis related morbidity and mortality. In addition, drug resis-
tant form of tuberculosis is a serious threat to the efforts at tuberculosis control and
eradication. Hence; there is the need for efficient methods of Mycobacterium tuber-
culosis infection diagnosis and treatment. There are major advances in the laboratory
diagnostic methods for detection of Mycobacterium tuberculosis which seeks to com-
plement or replace the existing conventional methods in a view to reduction in
under-diagnosis and improved infectious disease management. Chest computer
tomographies, Cephid GeneXpert, Line probe are some of the Mycobacterium tuber-
culosis diagnostic advances while chest x-ray, sputum microscopy/culture represent
some of the conventional methods of evaluation of both Mycobacterium tuberculosis
infection and its multi-resistant strain. Intriguingly, the conventional tuberculosis
diagnostics though time consuming and inefficient, its use still predominates in
high disease burden settings. Meanwhile, the slow transition to use of advanced
tuberculosis diagnostic methods seems to have an economic undertone. The
seemingly lack of cutting edge advanced Mycobacterium tuberculosis diagnostics in
high disease burden countries is attributable to their suboptimal health financing
model and over reliance on the donor organizations thereby retarding progress in
tuberculosis eradication.

Keywords: mycobacteria, evaluation, constraints, advances

1. Introduction

Tuberculosis is a chronic granulomatous bacterial infection with a global occur-
rence [1–3]. This preventable and curable infectious disease has afflicted man since
antiquity [4]. Many parts of the world especially the developing nations are still
witnessing a rise in the number of new tuberculosis cases with its attendant conse-
quences [3]. This rising prevalence trend of Mycobacterium tuberculosis infection is
without prejudice to the strides and efforts in infection control [3].

Estimates have it that every minute someone somewhere gets infected with
Mycobacterium tuberculosis making it a common globally transmitted disease [5, 6].
Epidemiologically, the World Health Organization (WHO) and other multinational
health organization have reported tuberculosis as a worldwide pandemic [3, 7].

103



A recent report by WHO revealed a global tuberculosis incidence of 6.3 million for
2016 reflecting a rise from the preceding year [3]. In the same vein, sub Saharan
Africa has a substantial burden of tuberculosis related morbidity and mortality as
reported in the 2016 WHO global tuberculosis report [3].

The current epidemiological profile of tuberculosis in Sub-Saharan Africa seems
to have an established association of the disease with poverty and social deprivation
[3, 5, 8]. Similarly, the burden of tuberculosis remains an obstacle to socioeconomic
development with a staggering direct and indirect cost of health financing [3, 9, 10].
The relationship between tuberculosis and social deprivation in addition to the
adverse socioeconomic developmental effect of tuberculosis creates a vicious cycle
of disease, poverty and poor productivity among the most disadvantaged in the
society.

Mycobacterium tuberculosis is the causative organism of tuberculosis which was
discovered by Robert Koch [11]. This granuloma forming microorganism is well
adapted to live in a man and cause disease under favorable condition(s). In the same
token, Mycobacterium tuberculosis is ubiquitous and has some unique features in its
genetic makeup and cell wall constituents that not only distinct it from other
organisms but also confers it with the strength of survival under harsh and stressful
conditions [12, 13].

The Mycobacterium tuberculosis genome is composed of insertion sequences (IS)
and phages which serve as unique features for its identification and speciation [12].
The type of IS that is abundant in Mycobacterium tuberculosis is IS6110 [12]. The
knowledge of Mycobacterium tuberculosis genome is used in assessment of rate of
transmission, identification of a regional circulating strain and detection of trans-
border spread of the disease.

The main stay ofMycobacterium tuberculosis diagnosis has been the sputum
microscopy (Ziehl Neelsen) and the solid media culture (Lowestein-Jensen medium)
[14]. Although, these conventional methods ofMycobacterium tuberculosis identifica-
tion and isolation are still in use, newer methods of tuberculosis diagnostics which
include AmpiclorM. tuberculosis PCR test and Cephid GeneXpert is fast gaining
relevance and acceptance [15, 16]. The merits of use of molecular and immunological
techniques cannot be overemphasized in view of its additional benefit of infectious
organism speciation, isolate antimicrobial sensitivity and detection of specific muta-
tions that confer drug resistance (i.e., rpoB and KatG mutation) [15, 16]. The acqui-
sition and deployment of molecular tuberculosis diagnostics in priority high disease
burden areas would eventually increase rate of Mycobacterium tuberculosis infection
identification. This is predicated on the fact that early detection and treatment of
smear positive tuberculosis is attributed to improved cure rate [15].

2. Aim and objectives

This chapter is an exploratory study of existing tuberculosis diagnostics aimed at
highlighting the conventional and advanced methods of Mycobacterium tuberculosis
evaluation. The objective is to identify suitable and efficient method(s) of tubercu-
losis detection by way of profiling their merits and demerits.

3. Methods

This chapter is a descriptive research on the evolutionary trend of tuberculosis
diagnosis. Available literature would be used to identify existing methods of Myco-
bacterium tuberculosis detection. A comparative analysis between the merits and
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demerits of old conventional and advanced molecular/immunological methods
would be carried out to ascertain what best serve the purpose of prompt and
efficient detection of Mycobacterium tuberculosis infection.

4. Literature review

4.1 Global burden of tuberculosis

Mycobacterium tuberculosis infection remains a significant public health chal-
lenge despite the modest achievements in its control at the global, regional and
country levels [3]. The alarming global prevalence rate ofMycobacterium tuberculosis
infection has been put at one-third of the world population [1, 3]. Sub-Saharan
Africa, South East Asia, and West Pacific region is home to most of the 22 countries
highly burdened by tuberculosis, and this ranking seldom change [3, 17].

World Health Organization reported that 6.3 million cases of tuberculosis were
notified in 2016 which might be under-estimation owing to the non-health seeking
behavior and poor documentation in some regions [3]. This tuberculosis epidemio-
logical pattern calls for sustained surveillance and prompt treatment to improve the
disease related morbidity and mortality [3].

The rising number of drug-resistant form of tuberculosis poses an additional
challenge on the inadequate resources allocated to healthcare delivery. In the year
2015, over 100 countries reported extensively drug-resistant tuberculosis [2]. Esti-
mates by the WHO revealed that 490,000 individual developed multidrug-resistant
tuberculosis in the year 2016 and only a fraction received treatment [3]. The threat
of drug-resistant tuberculosis as affirmed by 2016 global report on tuberculosis may
possibly be a consequence of inappropriate anti-tuberculosis medication use [3].
This emerging menace of drug resistant tuberculosis if not properly managed could
retard the progress made in the fight against tuberculosis.

The global distribution of tuberculosis infection is in close association with
poverty, immunosuppression and social deprivation [3, 5, 8, 17]. Sub Saharan Africa
has the world highest tuberculosis incidence of 356 per 100,000 populations per
year [2, 3]. Similarly, the social and clinical determinants of tuberculosis which
include HIV infection, diabetes mellitus, under-nutrition, migration and smoking
have been reported to preferentially afflict the young adult population [3, 5]. Nev-
ertheless, tuberculosis infection generally has no age, gender, racial or regional bias.

Mycobacteria consist of different pathogenic and saprophytic mycobacteria
species that are isolated from humans and the general environment [18, 19]. The
two broad groups of mycobacteria which are tuberculous and non-tuberculous
mycobacteria share some features but are largely distinguishable by molecular
analysis and the utilization of some microbiological test which include niacin
reduction test, nitrate test, and urease test [18, 19]. Lack of identification of the
species of mycobacteria infection from the outset has a clinical, management and
prognostic implication. The importance of mycobacteria speciation lie in their dif-
fering epidemiology, response to anti-tuberculosis, course of disease and long term
consequences [18, 19].

4.2 Pulmonary and extra-pulmonary tuberculosis

Literally, tuberculosis could affect any organ system of the body and clinical
presentation depends on the site of involvement. The human host immune system
influences the clinical pattern of tuberculosis presentation. Tuberculosis is generally
described as pulmonary if it involves the lungs and extra-pulmonary when there is
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involvement of other body parts excluding the lungs [8, 20]. This disease has also
been described as latent tuberculosis and active/open tuberculosis.

The initial Mycobacterium tuberculosis infection could be dormant and symptom-
less (latent tuberculosis) or it could be symptomatic (progressive primary tubercu-
losis) manifesting commonly as miliary tuberculosis, primary tuberculous
pneumonia, and tuberculous meningitis [21].

Research has shown that 95% of primary Mycobacterium tuberculosis infection is
contained and represented as Ghon focus on the chest radiograph [21, 22]. Post-
primary tuberculosis is the most frequent mode of presentation of pulmonary
Mycobacterium tuberculosis infection [21, 22]. This form of tuberculosis could result
from an endogenous reactivation of the dormant bacilli from the primary infection
or a reinfection with Mycobacterium tuberculosis.

Clinical manifestations of tuberculosis are body site-specific but may be sub-
clinical thereby posing a diagnostic challenge with frequent missed clinical cases.
Commonly, patients with tuberculosis have constitutional symptoms in addition to
body site specific symptom(s) [8, 23–25]. The diagnostic challenge of tuberculosis is
frequently observed among children and the elderly probably due to their unique
immune constitution and the nature of their airway defense mechanism [22, 25, 26].

Clinical manifestation of pulmonary tuberculosis serves as a prototype of Myco-
bacterium tuberculosis infection with specific and non-specific clinical presentations.
Cough is the predominant symptom of pulmonary tuberculosis [23–25]. Chronic
cough lasting for at least 2 weeks has been used as a flag off symptom for initiating
tuberculosis evaluation among individuals at the community level [3]. Difficulty in
breathing, chest pain, and chest deformity could be addition complaints by the
patients with pulmonary tuberculosis [23–25].

The physical examination equally poses an additional diagnostic challenge as
clinical findings could be non-specific and unhelpful in diagnosis. Pulmonary tuber-
culosis patients usually have respiratory system specific clinical signs of disease or
complication that include crepitation, bronchial breath sound, amphoric adventitious
sound and pleural rub [23–25]. Noteworthy is the clinical manifestation of extensive
lung destruction by way of fibrosis and contraction of lung volume [27].

4.3 Tuberculosis detection methods

4.3.1 Sputum microscopy/culture

The goal of investigation is to make a speedy, definite and accurate diagnosis of
Mycobacterium tuberculosis infection and to identify complication(s) of the disease.
The advances in tuberculosis investigation have provided increased sensitivity and
have assisted in improving transit time to diagnosis [28, 29].

Sputum microscopy (Ziehl Neelsen) is a common method for microbiological
profiling of Mycobacterium tuberculosis infection, especially in resource-limited
countries [14, 28]. The fluorescence microscopy for Mycobacterium tuberculosis
though not readily available is an alternative to sputum microscopy (Ziehl Neelsen)
[30]. Both investigations use dye for staining but additionally, the fluorescence
microscopy requires the light-emitting diodes (LED) to visualize Mycobacterium
tuberculosis in sputum sample.

Although, sputum microscopy is cheap and can be rapidly performed, it is
operator dependent and its cost-effectiveness is marred by a decreased sensitivity in
pauci-bacillary states [15]. This diagnostic limitation has made extra-pulmonary
tuberculosis difficult to diagnose. The rate of false-positive results and inter-
operator differences in reportage of sputum microscopy has also compelled the
need to recognize molecular based investigation (Cephid GeneXpert) as the first
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line investigation for tuberculosis [15, 31]. Sputum microscopy is likely to continu-
ously be a cornerstone investigation in the evaluation of tuberculosis patient in the
resource constraint nations going by its cost-effectiveness. Hence, the need to
improve its operational capacity by way of research and development.

Sputum culture for Mycobacterium tuberculosis represents an improvement well
and above microscopy, making it a definitive investigation of choice for the isola-
tion and identification of the infective organism [28–30]. Sputum culture has a
better sensitivity and specificity when compared with sputum microscopy [15, 31].
In view of this superiority, clinicians are advised to obtain culture confirmation of
tuberculosis where feasible.

Mycobacteria solid culture media which is typified by Lowenstein, Stonebrink,
or Ogawa medium is the predominant and sometimes the only form of culture used
in evaluation of tuberculosis [15, 32]. This mycobacteria culture is cheap, limits
contamination but slow taking about 4–8 weeks to detection of culture growth. The
merits of mycobacteria solid media culture is beclouded by the long transition to
diagnosis which is inimical to tuberculosis control because it delays commencement
of treatment. In contrast, liquid media which is represented by Bacteria Mycobac-
terial Growth Indicator Tube 960 and MB/Bact Alert 10 3D is more sensitive, faster
in detection of growth and the gold standard for mycobacteria isolation [15]. The
study by Munyati et al., estimated cost of mycobacteria liquid culture (1–3 culture)
to be in the range of $53–$163 [32]. By this estimated cost it is considered to be
impracticable to recommend mycobacteria liquid media culture in resource
limited setting despite its cost-effectiveness in Mycobacterium tuberculosis infection
detection and isolation. The cost of procurement and maintenance of mycobacteria
liquid media culture may have informed the reason for its low availability and
utilization.

4.3.2 Radiologic study

Radiographic profiling for tuberculosis is an indispensable investigation in the
evaluation of infected patients. This investigative modality had a remarkable evo-
lution from the use of the x-rays to the use of advanced imaging modalities which
include the computer tomographic scan thereby upping the radiographic sensitivity
and specificity [25, 30].

A normal x-ray does not rule out tuberculosis, and no radiological finding is a
sine qua non for tuberculosis. This reality poses a diagnostic challenge for health
care providers especially in the evaluation of tuberculosis among the immune-
compromised. The x-ray imaging findings are predominantly abnormal in pulmo-
nary tuberculosis among the immune-competent [30, 33]. The upper zone and
apical lobe of the lower zone of the lungs are areas of predilection in pulmonary
tuberculosis [30]. In pulmonary tuberculosis, the commonest x-ray manifestation is
parenchyma involvement which is depicted by linear opacities, cavitations and
military shadows [15]. Pleural effusion, pleural thickening, lymphadenopathy, and
tuberculoma are the other extra-pulmonary manifestations that could be evident on
the chest radiographic examination.

Following chronic inflammation from Mycobacterium tuberculosis infection,
healing leaves behind nodules and parenchymal scarring. This is the radiologist
nightmare and a diagnostic challenge because residual x-ray findings represent a
stable disease but does not rule out active tuberculosis. In addition, atypical findings
on radiographs of immune-compromised individuals may lead to misdiagnosis of
Mycobacterium tuberculosis infection.

Chest computer tomography (CT) provides a diagnostic advantage in detecting
fine and equivocal lesions among tuberculosis patients when compared with x-ray
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films [15]. The findings on chest CT which could represent an active disease or
disease complications include features suggestive of consolidation, fibrosis, cavita-
tions and honey combing [15]. Similarly, the chest CT provides a clearer view of
extra-pulmonary involvement of Mycobacterium tuberculosis infection. For example
a “tree in bud” appearance on chest CT sufficiently represents active disease which
may not be discernible on x-ray films [15]. Despite, the added advantage of chest
CT over chest x-ray, microbiological test for Mycobacterium tuberculosis is essential
for a definitive diagnosis.

4.3.3 Molecular methods

Tuberculin skin test for the latent tuberculosis is an ancient molecular investi-
gation that still reserves a place in clinical practice [30]. A major drawback of
tuberculin skin test is its inability to differentiate the latent tuberculosis from an
active disease. This diagnostic drawback has a therapeutic and prognostic implica-
tion. Line probe assay and Cephid GeneXpert System are the other advanced
molecular investigations that have enabled detection of drug resistant tuberculosis
[30]. Cephid GeneXpert System has been recommended as the first choice tuber-
culosis investigation especially among suspected cases of multidrug resistant disease
[34, 35]. This decision may have been predicated on the suitability of Cephid
GeneXpert System for use in resource limited environment due to its adequate
sensitivity, specificity and the minimal technical knowhow for its operation
[34, 35]. However, this guideline should be cautiously recommended for developing
nations because they may not cope with its financial implication.

Lipoarabinomannan (LAM) assay in urine has been commercially available for
over 20 years but its deployment for use in tuberculosis diagnostics is slow [36].
This molecular investigation is a point-of-care assay that enables detection of LAM
which is a mycobacterial cell wall glycolipid antigen [36, 37]. Lipoarabinomannan
assay in urine has enabled diagnosis of disseminated tuberculosis especially in
pauci-bacillary state and among HIV patients. A meta-analytic study has reported a
sub-optimal sensitivity for LAM assay in urine [38]. However, subsequent
improvement in LAM assay in urine by way of development of strip test version of
this molecular investigation improved its sensitivity, specificity and cost-
effectiveness.

4.3.4 Immunological methods

Immunological investigations for active tuberculosis include nucleic acid ampli-
fication tests and bacteriophage-based tests. These immunological investigations
have allowed detection of nucleic acid sequence of Mycobacterium tuberculosis and
assisted in genetic finger typing [28–30]. In furtherance, immunological methods of
Mycobacterium tuberculosis diagnosis provide an opportunity for the infective
organism speciation (MicroSeq 500 system, AccuProbe assay) and drug sensitivity
test [30]. Worthy of mention in the deployment of immunological investigation for
multidrug resistance evaluation are assessment of the rpoB gene mutation for
rifampicin resistance, the inhA gene and the katG gene mutation for low and high
level isoniazid resistance, respectively [30, 39].

In contrast to smear microscopy/culture, nucleic acid amplification test has a
greater positive predictive value (>95%), increase specificity and ability for rapid
confirmation of infection [15]. Nevertheless, the smear microscopy/culture still has
relevance in modern clinical practice because of its high sensitivity and utility when
drug sensitivity test of second line anti-tuberculosis is required [15].
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5. Conclusion

In conclusion, there is need to complement and replace where necessary the
conventional tuberculosis diagnostics with advanced cutting-edge microbiological,
imaging, molecular and immunologic investigations for prompt and adequate diag-
nosis. The diagnostic and therapeutic advantages of advanced methods of
mycobacteria detection call for its speedy deployment to priority areas to enhance
accuracy and efficiency of clinical evaluation. The cost of procurement and main-
tenance of this advanced methods of tuberculosis diagnosis maybe beyond the reach
of the health care systems of nations with high burden by tuberculosis. Hence, the
reason why donor funding is crucial in provision and maintenance of advanced
molecular and immunological tuberculosis diagnostics in high disease burden areas
especially in sub-Saharan Africa [40, 41].
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level isoniazid resistance, respectively [30, 39].

In contrast to smear microscopy/culture, nucleic acid amplification test has a
greater positive predictive value (>95%), increase specificity and ability for rapid
confirmation of infection [15]. Nevertheless, the smear microscopy/culture still has
relevance in modern clinical practice because of its high sensitivity and utility when
drug sensitivity test of second line anti-tuberculosis is required [15].
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5. Conclusion

In conclusion, there is need to complement and replace where necessary the
conventional tuberculosis diagnostics with advanced cutting-edge microbiological,
imaging, molecular and immunologic investigations for prompt and adequate diag-
nosis. The diagnostic and therapeutic advantages of advanced methods of
mycobacteria detection call for its speedy deployment to priority areas to enhance
accuracy and efficiency of clinical evaluation. The cost of procurement and main-
tenance of this advanced methods of tuberculosis diagnosis maybe beyond the reach
of the health care systems of nations with high burden by tuberculosis. Hence, the
reason why donor funding is crucial in provision and maintenance of advanced
molecular and immunological tuberculosis diagnostics in high disease burden areas
especially in sub-Saharan Africa [40, 41].
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Chapter 8

Loss to Follow-Up (LTFU) during 
Tuberculosis Treatment
Kyaw San Lin

Abstract

Loss to follow-up (LTFU) is a serious issue in the field of tuberculosis (TB) since 
it can lead to TB outbreaks and drug resistance. The proportion of LTFU patients 
differs among different countries, regions, year, and institutions. In some countries, 
the number of patients that were LTFU nearly reaches half of the total patients. 
Underlying factors such as age, gender, education, residence, financial factors, 
migration, and social stigma are discussed in this chapter. These factors should 
always be taken into consideration whenever a treatment program is designed. 
Suggestions have been made regarding some interventions that could potentially 
solve the problem of LTFU. With these points in mind, an ambitious approach 
should be taken to reduce the number of LTFU patients up to zero.

Keywords: tuberculosis, TB, loss to follow-up, LTFU, default

1. Introduction

Tuberculosis (TB) is a disease, which requires more than just biomedical treat-
ment. WHO-recommended standard TB treatment requires a minimum duration of 
6 months. The patients have to regularly take treatment without interruption to get 
a cure. However, discontinuation of treatment because of loss to follow-up (LTFU) 
is a significant problem, especially among patients suffering from multidrug-resis-
tant tuberculosis (MDR-TB), requiring urgent attention. The proportions of LTFU 
and its associated factors differ among various countries. A clear understanding of 
these underlying causes is essential for the success and effectiveness of the National 
Tuberculosis Program (NTP) of every nation. Hence, appropriate measures target-
ing LTFU are needed to achieve the goals of the NTP.

2. Definition

In 2012, a large group of researchers from Africa, Asia, America, Europe, and the 
Pacific suggested that the term ‘defaulter’ is inappropriate for the patient [1]. Instead, 
they recommended using the term ‘person lost to follow-up’ to become more patient-
centered. In 2013, the WHO decided to use the term ‘loss to follow-up’ instead of 
‘defaulter’ for reporting treatment outcomes because the former is less judgmental 
[2]. They defined LTFU as “A TB patient who did not start treatment or whose treat-
ment was interrupted for 2 consecutive months or more.” Since then, several papers 
have started reporting according to this new term and definition [3–10].



study ofHIV-positive andHIV-negative
inpatients at a referral hospital. Jornal
Brasileiro de Pneumologia. Nov-Dec 2011;
37(6):768-775

[34] Monika A, Ashish B, Vinay B,
Sarjana D. Comparative study of
GeneXpert with ZN stain and culture in
samples of suspected pulmonary
tuberculosis. Journal of Clinical and
Diagnostic Research. 2016;10(5):DC09-
DC12

[35] Ravdeep K, Kavita K, Jitendar KS,
Satyanarayana MV, Amit D. Diagnostic
accuracy of Xpert test in tuberculosis
detection: A systematic review and
meta-analysis. Journal of Global
Infectious Diseases. 2016;8(1):32-40

[36] Stephen DL, Ankur G. Detection of
lipoarabinomannan (LAM) in urine is
indicative of disseminated TB with renal
involvement in patients living with HIV
and advanced immunodeficiency:
Evidence and implications. Transactions
of the Royal Society of Tropical
Medicine and Hygiene. 2016;110(3):
180-185

[37] Stephen DL, Kerkhoff AD, Vogt M,
Wood R. Diagnostic accuracy of a low-
cost, urine antigen, point-of-care
screening assay for HIV-associated
pulmonary tuberculosis before
antiretroviral therapy: A descriptive
study. The Lancet Infectious Diseases.
2012;12(3):201-209

[38] Minion j l E, Talbot E, Dheda K, Pai
M, Menzies D. Diagnosing tuberculosis
with urine lipoarabinomannan:
Systemic review and meta-analysis. The
European Respiratory Journal. 2011;38:
1398-1405

[39] Jagielski T, Grzeszczuk M, Kamiński
M, Roeske K, Napiórkowska A,
Stachowiak R, et al. Identification and
analysis of mutations in the katG gene in
multidrug-resistant mycobacterium
tuberculosis clinical isolates.

Pneumonologia i Alergologia Polska.
2013;81(4):298-307

[40] Mike F. 2016 Report on
Tuberculosis Research Funding Trends
2005–2015. 2018. Available from: www.
treatmentactiongroup.org/sites/default/
files/TB_FUNDING_2016_WEB.pdf
[Accessed: 23 March 2018]

[41] Katherine F, Christopher F, Andrea
P, Mario R. Domestic and donor
financing for tuberculosis care and
control in low-income and middle-
income countries: An analysis of trends,
2002–2011, and requirements to meet
2015 targets. The Lancet. 2013;1(2):
e105-e115

112

Healthcare Access - Regional Overviews

113

Chapter 8

Loss to Follow-Up (LTFU) during 
Tuberculosis Treatment
Kyaw San Lin

Abstract

Loss to follow-up (LTFU) is a serious issue in the field of tuberculosis (TB) since 
it can lead to TB outbreaks and drug resistance. The proportion of LTFU patients 
differs among different countries, regions, year, and institutions. In some countries, 
the number of patients that were LTFU nearly reaches half of the total patients. 
Underlying factors such as age, gender, education, residence, financial factors, 
migration, and social stigma are discussed in this chapter. These factors should 
always be taken into consideration whenever a treatment program is designed. 
Suggestions have been made regarding some interventions that could potentially 
solve the problem of LTFU. With these points in mind, an ambitious approach 
should be taken to reduce the number of LTFU patients up to zero.

Keywords: tuberculosis, TB, loss to follow-up, LTFU, default

1. Introduction

Tuberculosis (TB) is a disease, which requires more than just biomedical treat-
ment. WHO-recommended standard TB treatment requires a minimum duration of 
6 months. The patients have to regularly take treatment without interruption to get 
a cure. However, discontinuation of treatment because of loss to follow-up (LTFU) 
is a significant problem, especially among patients suffering from multidrug-resis-
tant tuberculosis (MDR-TB), requiring urgent attention. The proportions of LTFU 
and its associated factors differ among various countries. A clear understanding of 
these underlying causes is essential for the success and effectiveness of the National 
Tuberculosis Program (NTP) of every nation. Hence, appropriate measures target-
ing LTFU are needed to achieve the goals of the NTP.

2. Definition

In 2012, a large group of researchers from Africa, Asia, America, Europe, and the 
Pacific suggested that the term ‘defaulter’ is inappropriate for the patient [1]. Instead, 
they recommended using the term ‘person lost to follow-up’ to become more patient-
centered. In 2013, the WHO decided to use the term ‘loss to follow-up’ instead of 
‘defaulter’ for reporting treatment outcomes because the former is less judgmental 
[2]. They defined LTFU as “A TB patient who did not start treatment or whose treat-
ment was interrupted for 2 consecutive months or more.” Since then, several papers 
have started reporting according to this new term and definition [3–10].



Healthcare Access - Regional Overviews

114

3. The problem of LTFU

The patients who were LTFU have not completed the treatment regime. This 
can cause serious public health problems because these patients are at higher risk 
of drug resistance [11]. They continue to spread the potentially resistant bacilli to 
the public, infecting the public. This has been proved in a Bayesian mapping where 
LTFU has served as an important indicator for the distribution of TB patients [12]. 
Therefore, LTFU should be one of our primary concerns in the battle against TB.

Even just a single case of LTFU could cause an outbreak of TB, as observed in 
countries with low incidence such as Norway [13, 14], USA [15], and Austria [16]. 
In such outbreaks, the index cases are mostly immigrants, spreading the infection to 
their families, friends, and other social networks. To further visualize this problem, 
we need to look into the proportion of LTFU among different countries in the 
world.

4. Proportion of LTFU

The proportion of LTFU varies considerably among different countries, different 
types of TB, and different patient populations. It has been studied extensively and 
was found to be ranging from 2.5 to 44.9% [17–23]. A very high proportion (44.9%) 
of the patients were LTFU in rural northern Mozambique revealing that LTFU is 
a very serious problem [19]. In addition, systematic reviews and meta-analyses 
have estimated the mean proportion of multidrug-resistant TB patients who were 
LTFU. A 2009 systematic review of MDR-TB patients has found that this proportion 
is 12% [24]. Another 2009 systematic review also found a similar proportion of 13% 
[25]. However, a 2012 individual patient data meta-analysis found a higher propor-
tion of 23% [26]. A rough literature review has revealed that the proportion of MDR 
TB patients who were LTFU ranges from 2.2 to 47% [27–43]. The figures vary vastly 
among different years, countries, and institutions, suggesting that the underlying 
factors responsible for these variations should be studied carefully.

However, few studies have reported on the proportion of LTFU among patients 
with extra-pulmonary TB. According to a French study, this proportion was 25% 
among lymph node TB patients [44]. Another study from Gabon reported that the 
proportion among cervical lymph node TB patients was 24.3% [45]. In India, among 
the miliary tuberculosis patients presenting with neurological manifestations, the 
proportion was 10% [46]. However, in Saudi Arabia, the proportion among CNS 
tuberculoma patients was reported to be 25.8% [47].

Another area of interest is latent TB since developed countries such as the USA 
and the UK are giving much attention to latent TB and its LTFU rate. Studies from 
the USA reported proportions ranging from 12 to 35.6% [48, 49]. In the UK, this 
proportion is 22.8% [50], and in Switzerland, 11% [51].

Attention should also be paid toward LTFU among certain special populations. 
The proportion of LTFU among childhood TB patients ranges from 4 to 37% 
[52–57]. Among the children with drug-resistant TB, it ranges from 5 to 19.09% 
[58–60]. These figures are much similar to those of the adult population. On the 
other hand, researchers from Côte d’Ivoire found out that the proportion of LTFU 
was rising among the elderly TB patients [61]. This is an area that researchers 
should explore more in the future.

We should not forget about our fellow healthcare workers since LTFU could lead 
to serious problems in the healthcare service setting. They are expected to have low 
rates of LTFU because of the medical knowledge they possess. Fortunately, a study 
from Morocco confirmed that the proportion of LTFU among healthcare workers 
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in the public sector was only 0.8% [62]. However, many studies need to be done to 
explore this area of study.

Other populations of interest are prisoners and migrants. Northern Ethiopian 
prisons reported a low LTFU proportion of only 2.5% [63], which is an excellent 
result. In contrast, among the Ugandan prison inmates, 43% were LTFU and the 
odds are greater among the transferred prisoners [64]. On the other hand, research-
ers from the USA found out that 25.8% of the cases in a public health intervention 
were LTFU, and they were mainly undocumented migrants [65]. In such countries, 
as discussed above, even a single case of LTFU can cause an outbreak of TB. The 
same problem is arising in Australia where all of the detained illegal foreign fisher-
men were LTFU [66]. They concluded that

“Treatment completion in illegal foreign fishermen may be as low as zero; 
deporting fishermen before curative treatment is completed undermines TB control 
efforts and may lead to an emergence of drug resistance and an increased burden of 
active TB disease in our region.”

This is an area of concern that needs urgent measures. On the other hand, 
the International Organization of Migration is achieving great results among 
Vietnamese immigrants [67]. Only 7% of the MDR-TB patients from these migrants 
were LTFU. It is likely that such ‘international intergovernmental’ effort is necessary 
to tackle the problem of LTFU among the migrants since individual governments 
are facing difficulties handling this problem.

5. Factors associated with LTFU

5.1 Individual factors

Individual factors play a role in the process of being LTFU from treatment. 
Sometimes, the results may contradict between different studies, probably due to 
the cultural, social, and other variations of the study settings.

Among the various sociodemographic characteristics, age is a recognized factor 
associated with LTFU. Studies from India, Brazil, and China revealed that elderly 
patients have higher LTFU [4, 68–70], whereas studies from Norway, Botswana, and 
South Africa suggested that adolescents have significant risk [8, 30, 71]. One study 
from the UK even suggested a wider range of age of 15–44 years as a high-risk group 
for LTFU [11]. Regarding gender, studies uniformly suggest that higher LTFU was 
found in males, as seen in Kenya, Ethiopia, Georgia, and Uzbekistan [7, 18, 41, 72].

Residence plays a role in the mechanism of LTFU. In Pakistan, the rural resi-
dence is associated with LTFU [73], whereas in Uzbekistan, the urban residence is 
associated with LTFU [18]. This may be caused by access to the treatment center 
since being far from the treatment center is also associated with LTFU [74]. 
Transportation should be improved to increase accessibility toward the treat-
ment center. Alternatively, they could be built in the hard-to-reach areas. Both 
approaches include challenges, and ultimately, these challenges may be what cause 
LTFU. Further discussion regarding different providers will be given in the next 
section.

Education plays a role in the development of LTFU. Brazilian researchers have 
found out that less than 8 years of schooling increases the risk of LTFU [4]. In addi-
tion, scarce TB knowledge is a risk factor for LTFU [75], and better TB knowledge 
a protective factor [5]. Therefore, health education and proper counseling should 
always be at the heart of every anti-TB treatment program.

Financial factors should also be considered while giving treatment, and pro-
grams without such considerations will likely to result in high LTFU. A study from 
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3. The problem of LTFU

The patients who were LTFU have not completed the treatment regime. This 
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countries with low incidence such as Norway [13, 14], USA [15], and Austria [16]. 
In such outbreaks, the index cases are mostly immigrants, spreading the infection to 
their families, friends, and other social networks. To further visualize this problem, 
we need to look into the proportion of LTFU among different countries in the 
world.

4. Proportion of LTFU

The proportion of LTFU varies considerably among different countries, different 
types of TB, and different patient populations. It has been studied extensively and 
was found to be ranging from 2.5 to 44.9% [17–23]. A very high proportion (44.9%) 
of the patients were LTFU in rural northern Mozambique revealing that LTFU is 
a very serious problem [19]. In addition, systematic reviews and meta-analyses 
have estimated the mean proportion of multidrug-resistant TB patients who were 
LTFU. A 2009 systematic review of MDR-TB patients has found that this proportion 
is 12% [24]. Another 2009 systematic review also found a similar proportion of 13% 
[25]. However, a 2012 individual patient data meta-analysis found a higher propor-
tion of 23% [26]. A rough literature review has revealed that the proportion of MDR 
TB patients who were LTFU ranges from 2.2 to 47% [27–43]. The figures vary vastly 
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However, few studies have reported on the proportion of LTFU among patients 
with extra-pulmonary TB. According to a French study, this proportion was 25% 
among lymph node TB patients [44]. Another study from Gabon reported that the 
proportion among cervical lymph node TB patients was 24.3% [45]. In India, among 
the miliary tuberculosis patients presenting with neurological manifestations, the 
proportion was 10% [46]. However, in Saudi Arabia, the proportion among CNS 
tuberculoma patients was reported to be 25.8% [47].

Another area of interest is latent TB since developed countries such as the USA 
and the UK are giving much attention to latent TB and its LTFU rate. Studies from 
the USA reported proportions ranging from 12 to 35.6% [48, 49]. In the UK, this 
proportion is 22.8% [50], and in Switzerland, 11% [51].

Attention should also be paid toward LTFU among certain special populations. 
The proportion of LTFU among childhood TB patients ranges from 4 to 37% 
[52–57]. Among the children with drug-resistant TB, it ranges from 5 to 19.09% 
[58–60]. These figures are much similar to those of the adult population. On the 
other hand, researchers from Côte d’Ivoire found out that the proportion of LTFU 
was rising among the elderly TB patients [61]. This is an area that researchers 
should explore more in the future.

We should not forget about our fellow healthcare workers since LTFU could lead 
to serious problems in the healthcare service setting. They are expected to have low 
rates of LTFU because of the medical knowledge they possess. Fortunately, a study 
from Morocco confirmed that the proportion of LTFU among healthcare workers 
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in the public sector was only 0.8% [62]. However, many studies need to be done to 
explore this area of study.

Other populations of interest are prisoners and migrants. Northern Ethiopian 
prisons reported a low LTFU proportion of only 2.5% [63], which is an excellent 
result. In contrast, among the Ugandan prison inmates, 43% were LTFU and the 
odds are greater among the transferred prisoners [64]. On the other hand, research-
ers from the USA found out that 25.8% of the cases in a public health intervention 
were LTFU, and they were mainly undocumented migrants [65]. In such countries, 
as discussed above, even a single case of LTFU can cause an outbreak of TB. The 
same problem is arising in Australia where all of the detained illegal foreign fisher-
men were LTFU [66]. They concluded that

“Treatment completion in illegal foreign fishermen may be as low as zero; 
deporting fishermen before curative treatment is completed undermines TB control 
efforts and may lead to an emergence of drug resistance and an increased burden of 
active TB disease in our region.”

This is an area of concern that needs urgent measures. On the other hand, 
the International Organization of Migration is achieving great results among 
Vietnamese immigrants [67]. Only 7% of the MDR-TB patients from these migrants 
were LTFU. It is likely that such ‘international intergovernmental’ effort is necessary 
to tackle the problem of LTFU among the migrants since individual governments 
are facing difficulties handling this problem.

5. Factors associated with LTFU

5.1 Individual factors

Individual factors play a role in the process of being LTFU from treatment. 
Sometimes, the results may contradict between different studies, probably due to 
the cultural, social, and other variations of the study settings.

Among the various sociodemographic characteristics, age is a recognized factor 
associated with LTFU. Studies from India, Brazil, and China revealed that elderly 
patients have higher LTFU [4, 68–70], whereas studies from Norway, Botswana, and 
South Africa suggested that adolescents have significant risk [8, 30, 71]. One study 
from the UK even suggested a wider range of age of 15–44 years as a high-risk group 
for LTFU [11]. Regarding gender, studies uniformly suggest that higher LTFU was 
found in males, as seen in Kenya, Ethiopia, Georgia, and Uzbekistan [7, 18, 41, 72].

Residence plays a role in the mechanism of LTFU. In Pakistan, the rural resi-
dence is associated with LTFU [73], whereas in Uzbekistan, the urban residence is 
associated with LTFU [18]. This may be caused by access to the treatment center 
since being far from the treatment center is also associated with LTFU [74]. 
Transportation should be improved to increase accessibility toward the treat-
ment center. Alternatively, they could be built in the hard-to-reach areas. Both 
approaches include challenges, and ultimately, these challenges may be what cause 
LTFU. Further discussion regarding different providers will be given in the next 
section.

Education plays a role in the development of LTFU. Brazilian researchers have 
found out that less than 8 years of schooling increases the risk of LTFU [4]. In addi-
tion, scarce TB knowledge is a risk factor for LTFU [75], and better TB knowledge 
a protective factor [5]. Therefore, health education and proper counseling should 
always be at the heart of every anti-TB treatment program.

Financial factors should also be considered while giving treatment, and pro-
grams without such considerations will likely to result in high LTFU. A study from 
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Uzbekistan found that joblessness contributes toward LTFU [18]. This is confirmed 
by a study from China which found that pre-school children, unemployed labor-
ers, and retirees have a higher rate of LTFU [76]. Patients with low income have 
financial constraints to complete treatment leading to LTFU as seen in India [77], a 
lower middle-income country. A similar phenomenon has been observed in South 
Korea, a high-income country [78]. Even in the USA, it was found that homeless-
ness is associated with LTFU [79, 80], which might be due to low income. Therefore, 
regardless of the country, patients with low income still have barriers against treat-
ment completion.

LTFU is also associated with alcohol abuse, tobacco use, smoking, and illicit 
drug use. Association between alcoholism and LTFU was observed in India [77], 
Philippines [5], and Congo [74], tobacco use in Georgia [41], smoking in Brazil 
[75], and illicit drug use in Norway [30], Georgia [41], and the UK [81]. Therefore, 
before initiating treatment, personal history should be carefully taken to find out 
these risk factors, and special attention should be given to such patients.

There are also certain disease-specific factors that are associated with 
LTFU. Those who were previously LTFU tend to be LTFU again. This was 
confirmed by studies conducted in Brazil [4], Kenya [7], Uzbekistan [18], 
and Korea [78]. Caution should be taken while planning treatment for such 
patients. Studies from Nigeria and Ethiopia both point out that smear-negative 
TB patients were more likely to be LTFU [72, 82]. However, the opposite was 
observed in the UK where smear-positive pulmonary TB patients were more 
likely to be LTFU [11]. Researchers also found that patients with extrapulmonary 
TB were more likely to be LTFU [71, 83]. Co-morbid diseases such as diabetes 
mellitus and human immunodeficiency virus (HIV) infection also cause hin-
drance against TB treatment conditions [7, 71, 84].

5.2 Treatment support services

The treatment providers should give support to the patients since a perceived 
lack of provider support is a barrier to regular follow-up [77], and receiving any 
type of assistance and support from the providers can protect against LTFU [5]. 
They need to build up trust [5] from the patients. An intervention program target-
ing these factors will be described later in the chapter. Lastly, the timing of the 
treatment services should be flexible according to the needs of the patients [77], but 
this may not be an easy task to implement.

5.3 Diagnosis and treatment

The timing of the treatment is important since those who initiate the treatment 
late (beyond and within 30 days of onset) are more likely to be LTFU [85]. Those 
who initiate it late may not have enough motivation, will, or knowledge to continue 
taking treatment until they are cured. Moreover, the timing of treatment interrup-
tion is found to be the most important during the intensive phase [7]. This stage 
should be particularly targeted while conducting interventions against LTFU.

Different providers have different abilities to retain the patients. In Korea, 
patients treated by a non-pulmonologist were found to be more likely to default 
from TB treatment [78]. In Myanmar, patients treated by private practitioners 
were more likely to be LTFU [86]. An interesting situation was observed in 
Nigeria where patients treated at private, not-for-profit (PNFP) DOT facili-
ties were more likely to be LTFU [87]. The researchers concluded that “Patients 
managed at PFP [private, for-profit] DOT facilities were probably richer, had 
better education, nutrition, and knowledge of TB than patients managed at PNFP 
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DOT facilities…” Indeed, the factors causing LTFU are not simple, and they are 
correlated with each other. Therefore, intervention should be addressed not only 
on a single problem but also targeted toward the patient as a whole. Furthermore, 
the provider should also be consistent throughout the different stages of treat-
ment since different providers in the intensive phase and continuation phase are 
associated with LTFU [88].

5.4 Drug side effects

Studies from the USA and India have found that drug side effects are associated 
with LTFU [49, 77]. The researchers from the Philippines take one step further 
regarding this concept, stating ‘patients’ self-rating of the severity’ as an associ-
ated factor [5]. Indeed, some side effects, such as hepatitis, of the anti-tuberculosis 
drugs are already severe. However, some side effects, such as vomiting, might need 
self-rating since different patients may perceive differently. It would be interesting 
to research which kind of patient rates which side effect as severe.

5.5 Social factors

Factors such as migration and social stigma also contribute toward LTFU. LTFU 
is common among the migrant population particularly in developed countries 
where there is an inward movement of people from the developing countries. 
Studies from the UK had repeatedly revealed this association [11, 50, 86, 89]. 
Researchers from the USA also found that birth outside the USA or Canada is associ-
ated with LTFU [80]. Higher LTFU among migrants has also been observed in Asian 
countries such as South Korea and China [70, 76, 90].

In countries where TB is a social stigma, treatment is very difficult and sensitive [77]. 
The patients may not want the health workers to give counseling. They do want to take 
treatment since the news of having TB may spread to the community, causing discrimi-
nation. In such places, secret treatment sessions should be initiated to control LTFU 
rates. In contrast, in Korea, the absence of TB stigma is associated with LTFU [78]. The 
authors wrote “TB stigma might motivate patients to receive TB treatment, thus increas-
ing adherence to TB treatment.” Therefore, before starting the TB treatment program, 
it is important to make community observations first to find out whether TB sigma can 
cause or prevent LTFU.

In theory, interpersonal factors such as family dynamics, household role, peer 
influence, and partner and family relationships were thought to influence LTFU [5]. 
However, to our knowledge, none of the studies to date supports the association of 
LTFU with these factors.

LTFU risk Score

Immigration 1

Living alone 1

Living in an institution 2

Previous anti-TB treatment 2

Poor patient understanding 2

Intravenous drug use (IDU) 4

Unknown IDU status 1

Table 1. 
A predictive scoring instrument for tuberculosis lost to follow-up outcome [86].
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Uzbekistan found that joblessness contributes toward LTFU [18]. This is confirmed 
by a study from China which found that pre-school children, unemployed labor-
ers, and retirees have a higher rate of LTFU [76]. Patients with low income have 
financial constraints to complete treatment leading to LTFU as seen in India [77], a 
lower middle-income country. A similar phenomenon has been observed in South 
Korea, a high-income country [78]. Even in the USA, it was found that homeless-
ness is associated with LTFU [79, 80], which might be due to low income. Therefore, 
regardless of the country, patients with low income still have barriers against treat-
ment completion.

LTFU is also associated with alcohol abuse, tobacco use, smoking, and illicit 
drug use. Association between alcoholism and LTFU was observed in India [77], 
Philippines [5], and Congo [74], tobacco use in Georgia [41], smoking in Brazil 
[75], and illicit drug use in Norway [30], Georgia [41], and the UK [81]. Therefore, 
before initiating treatment, personal history should be carefully taken to find out 
these risk factors, and special attention should be given to such patients.

There are also certain disease-specific factors that are associated with 
LTFU. Those who were previously LTFU tend to be LTFU again. This was 
confirmed by studies conducted in Brazil [4], Kenya [7], Uzbekistan [18], 
and Korea [78]. Caution should be taken while planning treatment for such 
patients. Studies from Nigeria and Ethiopia both point out that smear-negative 
TB patients were more likely to be LTFU [72, 82]. However, the opposite was 
observed in the UK where smear-positive pulmonary TB patients were more 
likely to be LTFU [11]. Researchers also found that patients with extrapulmonary 
TB were more likely to be LTFU [71, 83]. Co-morbid diseases such as diabetes 
mellitus and human immunodeficiency virus (HIV) infection also cause hin-
drance against TB treatment conditions [7, 71, 84].

5.2 Treatment support services

The treatment providers should give support to the patients since a perceived 
lack of provider support is a barrier to regular follow-up [77], and receiving any 
type of assistance and support from the providers can protect against LTFU [5]. 
They need to build up trust [5] from the patients. An intervention program target-
ing these factors will be described later in the chapter. Lastly, the timing of the 
treatment services should be flexible according to the needs of the patients [77], but 
this may not be an easy task to implement.

5.3 Diagnosis and treatment

The timing of the treatment is important since those who initiate the treatment 
late (beyond and within 30 days of onset) are more likely to be LTFU [85]. Those 
who initiate it late may not have enough motivation, will, or knowledge to continue 
taking treatment until they are cured. Moreover, the timing of treatment interrup-
tion is found to be the most important during the intensive phase [7]. This stage 
should be particularly targeted while conducting interventions against LTFU.

Different providers have different abilities to retain the patients. In Korea, 
patients treated by a non-pulmonologist were found to be more likely to default 
from TB treatment [78]. In Myanmar, patients treated by private practitioners 
were more likely to be LTFU [86]. An interesting situation was observed in 
Nigeria where patients treated at private, not-for-profit (PNFP) DOT facili-
ties were more likely to be LTFU [87]. The researchers concluded that “Patients 
managed at PFP [private, for-profit] DOT facilities were probably richer, had 
better education, nutrition, and knowledge of TB than patients managed at PNFP 
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DOT facilities…” Indeed, the factors causing LTFU are not simple, and they are 
correlated with each other. Therefore, intervention should be addressed not only 
on a single problem but also targeted toward the patient as a whole. Furthermore, 
the provider should also be consistent throughout the different stages of treat-
ment since different providers in the intensive phase and continuation phase are 
associated with LTFU [88].

5.4 Drug side effects

Studies from the USA and India have found that drug side effects are associated 
with LTFU [49, 77]. The researchers from the Philippines take one step further 
regarding this concept, stating ‘patients’ self-rating of the severity’ as an associ-
ated factor [5]. Indeed, some side effects, such as hepatitis, of the anti-tuberculosis 
drugs are already severe. However, some side effects, such as vomiting, might need 
self-rating since different patients may perceive differently. It would be interesting 
to research which kind of patient rates which side effect as severe.

5.5 Social factors

Factors such as migration and social stigma also contribute toward LTFU. LTFU 
is common among the migrant population particularly in developed countries 
where there is an inward movement of people from the developing countries. 
Studies from the UK had repeatedly revealed this association [11, 50, 86, 89]. 
Researchers from the USA also found that birth outside the USA or Canada is associ-
ated with LTFU [80]. Higher LTFU among migrants has also been observed in Asian 
countries such as South Korea and China [70, 76, 90].

In countries where TB is a social stigma, treatment is very difficult and sensitive [77]. 
The patients may not want the health workers to give counseling. They do want to take 
treatment since the news of having TB may spread to the community, causing discrimi-
nation. In such places, secret treatment sessions should be initiated to control LTFU 
rates. In contrast, in Korea, the absence of TB stigma is associated with LTFU [78]. The 
authors wrote “TB stigma might motivate patients to receive TB treatment, thus increas-
ing adherence to TB treatment.” Therefore, before starting the TB treatment program, 
it is important to make community observations first to find out whether TB sigma can 
cause or prevent LTFU.

In theory, interpersonal factors such as family dynamics, household role, peer 
influence, and partner and family relationships were thought to influence LTFU [5]. 
However, to our knowledge, none of the studies to date supports the association of 
LTFU with these factors.

LTFU risk Score

Immigration 1

Living alone 1

Living in an institution 2

Previous anti-TB treatment 2

Poor patient understanding 2

Intravenous drug use (IDU) 4

Unknown IDU status 1

Table 1. 
A predictive scoring instrument for tuberculosis lost to follow-up outcome [86].
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5.6 Scoring instrument

Based on the factors associated with LTFU, Rodrigo et al. have developed a scoring 
instrument to predict the probability of LTFU (Table 1) [91]. According to their origi-
nal paper, “Scores of 0, 1, 2, 3, 4 and 5 points were associated with a lost to follow-up 
probability of 2.2% 5.4% 9.9%, 16.4%, 15%, and 28%, respectively.” Incorporating 
the instrument in the process of history taking could help the healthcare providers in 
identifying patients who have the potential to be LTFU. Further interventions should be 
carried out to prevent these patients from becoming LTFU. Similar scoring systems could 
be developed in different regions, since there are always country-specific variations.

6. Interventions

6.1 Directly observed treatment (DOT)

Indeed, DOT is a part of the WHO-recommended ‘Directly Observed 
Treatment Short Course’ (DOTS) strategy. Although it cannot be denied that this 
strategy has saved the lives of millions of TB patients, the strategy itself is not flaw-
less. Several authors have questioned the effectiveness of DOT as summarized in a 
review article by Otu [92]. The 2015 Cochrane systematic review and meta-analysis 
on DOT compared it with self-administered treatment, and the authors concluded 
that “TB cure and treatment completion were low with self-administered therapy 
in these trials, and direct observation did not substantially improve this” [93]. 
They called for complementary and alternative strategies in addition to DOT. Since 
DOT is a well-known and well-documented intervention in the field of TB, we felt 
that it need not be described in further detail in this chapter. Some interventions 
that have the potential to correct the weaknesses of DOT will be discussed below.

6.2 mHealth

Recently, mHealth has emerged as a popular choice for health programs around 
the world. The Global Observatory for eHealth (GOe) has defined mHealth as 
“medical and public health practice supported by mobile devices, such as mobile 
phones, patient monitoring devices, personal digital assistants (PDAs), and other 
wireless devices” [94]. Among these mHealth initiatives, appointment remind-
ers and treatment compliance initiatives are of interest in reducing the rate of 
LTFU. However, there are limited interventional studies evaluating the effectiveness 
of these interventions in reducing the risk of LTFU.

In 2017, Hermans et al. have evaluated a text message service in the Infectious 
Diseases Institute (IDI) in Kampala, Uganda [95]. In this quasi-experimental study, 
appointment reminders were sent the day before the appointment, and adherence 
reminders were sent on days 2, 7, and 11 after the appointment. A total of 96% of the 
participants rated the messages as being helpful, and qualitative results also confirm 
these findings. However, data analysis has revealed that there was no statistically sig-
nificant difference in the risk of LTFU between the intervention and control group. 
The lack of statistical significance may be due to the small sample size. Therefore, 
further studies with larger sample sizes are needed to further evaluate the program.

6.3 eCompliance

eCompliance is a biometric-based program, developed by Operation ASHA 
(OpASHA) [96], an Indian not-for-profit organization founded in 2006. The 
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system is similar to mHealth in using text message alerts to inform the missed dose. 
However, the unique fingerprint verification system for the patient and the health 
worker takes mHealth to the next level. The OpASHA website explains the working 
mechanism of eCompliance as follows.

“During each patient visit, the patient and healthcare worker simultaneously scan 
their finger in the system, the medication is dispensed, and the treatment is recorded 
in the system’s database. If a patient misses a dose, an SMS message alert is sent 
to the patient, healthcare worker and supervisor. The healthcare worker is then 
responsible to meet the patient within 24–48 hours to administer and record the 
treatment.”

This system can be used to reduce the risk of LTFU since the data from OpASHA 
stated that the LTFU rate is less than 4% using their system [96].

This claim by OpASHA has been put to test in Uganda by Snidal et al. in 2012 
[97]. Community health workers (CHWs) were selected and trained to use the 
system. The intervention was conducted at the Millennium Villages Project (MVP) 
cluster in Ruhiira, Uganda. The patients were followed-up by CHWs until the end 
of the treatment period. The proportion of LTFU is surprisingly 0% in the interven-
tion group, which is a significant reduction compared to the control group, yielding 
an excellent result. However, since this study suffers from a limited sample size, a 
large-scale interventional study is still necessary to confirm the results. Local adap-
tation to the software is available from OpASHA, and they should be incorporated 
into local national tuberculosis programs to lower the proportions of LTFU.

6.4 Community-based programs

An innovative community-based intervention to improve TB treatment out-
comes was conducted in Sidama zone, Ethiopia [98, 99]. The core health workers 
mainly responsible for delivering the intervention to the grass-root level were called 
the health extension workers (HEWs). The HEWs were trained and salaried female 
health workers from the respective intervention regions. Active case finding and 
sputum smear preparation were conducted by the HEWs. The supervisors process 
the smears and initiate anti-TB treatment. Again, HEWs provide treatment support 
which includes provision and monitoring of treatment. Evaluation of the program 
over 4.5 years revealed that the proportion of patients lost to follow-up decreased 
significantly up to 3% [99]. The authors concluded that

“We have thus demonstrated that bringing simple services that detect disease and 
provide treatment support close to where patients live is critical to increase access 
to TB diagnosis and treatment adherence and minimise the number of patients 
LTFU.”

Therefore, such community-based programs should be implemented in modi-
fied forms in different countries around the world to reduce the proportion of 
LTFU. Another important thing to note is that both this program and eCompliance 
mentioned above employed ‘task shifting’ toward basic health workers (CHWs and 
HEWs) to support TB treatment at the grass-root level, not the experts.

6.5 Social support programs

In 2013, a novel social support program was developed in India by forming 
groups called “treatment support group (TSG)” [100].
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5.6 Scoring instrument

Based on the factors associated with LTFU, Rodrigo et al. have developed a scoring 
instrument to predict the probability of LTFU (Table 1) [91]. According to their origi-
nal paper, “Scores of 0, 1, 2, 3, 4 and 5 points were associated with a lost to follow-up 
probability of 2.2% 5.4% 9.9%, 16.4%, 15%, and 28%, respectively.” Incorporating 
the instrument in the process of history taking could help the healthcare providers in 
identifying patients who have the potential to be LTFU. Further interventions should be 
carried out to prevent these patients from becoming LTFU. Similar scoring systems could 
be developed in different regions, since there are always country-specific variations.
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6.1 Directly observed treatment (DOT)

Indeed, DOT is a part of the WHO-recommended ‘Directly Observed 
Treatment Short Course’ (DOTS) strategy. Although it cannot be denied that this 
strategy has saved the lives of millions of TB patients, the strategy itself is not flaw-
less. Several authors have questioned the effectiveness of DOT as summarized in a 
review article by Otu [92]. The 2015 Cochrane systematic review and meta-analysis 
on DOT compared it with self-administered treatment, and the authors concluded 
that “TB cure and treatment completion were low with self-administered therapy 
in these trials, and direct observation did not substantially improve this” [93]. 
They called for complementary and alternative strategies in addition to DOT. Since 
DOT is a well-known and well-documented intervention in the field of TB, we felt 
that it need not be described in further detail in this chapter. Some interventions 
that have the potential to correct the weaknesses of DOT will be discussed below.

6.2 mHealth

Recently, mHealth has emerged as a popular choice for health programs around 
the world. The Global Observatory for eHealth (GOe) has defined mHealth as 
“medical and public health practice supported by mobile devices, such as mobile 
phones, patient monitoring devices, personal digital assistants (PDAs), and other 
wireless devices” [94]. Among these mHealth initiatives, appointment remind-
ers and treatment compliance initiatives are of interest in reducing the rate of 
LTFU. However, there are limited interventional studies evaluating the effectiveness 
of these interventions in reducing the risk of LTFU.

In 2017, Hermans et al. have evaluated a text message service in the Infectious 
Diseases Institute (IDI) in Kampala, Uganda [95]. In this quasi-experimental study, 
appointment reminders were sent the day before the appointment, and adherence 
reminders were sent on days 2, 7, and 11 after the appointment. A total of 96% of the 
participants rated the messages as being helpful, and qualitative results also confirm 
these findings. However, data analysis has revealed that there was no statistically sig-
nificant difference in the risk of LTFU between the intervention and control group. 
The lack of statistical significance may be due to the small sample size. Therefore, 
further studies with larger sample sizes are needed to further evaluate the program.

6.3 eCompliance

eCompliance is a biometric-based program, developed by Operation ASHA 
(OpASHA) [96], an Indian not-for-profit organization founded in 2006. The 
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system is similar to mHealth in using text message alerts to inform the missed dose. 
However, the unique fingerprint verification system for the patient and the health 
worker takes mHealth to the next level. The OpASHA website explains the working 
mechanism of eCompliance as follows.

“During each patient visit, the patient and healthcare worker simultaneously scan 
their finger in the system, the medication is dispensed, and the treatment is recorded 
in the system’s database. If a patient misses a dose, an SMS message alert is sent 
to the patient, healthcare worker and supervisor. The healthcare worker is then 
responsible to meet the patient within 24–48 hours to administer and record the 
treatment.”

This system can be used to reduce the risk of LTFU since the data from OpASHA 
stated that the LTFU rate is less than 4% using their system [96].

This claim by OpASHA has been put to test in Uganda by Snidal et al. in 2012 
[97]. Community health workers (CHWs) were selected and trained to use the 
system. The intervention was conducted at the Millennium Villages Project (MVP) 
cluster in Ruhiira, Uganda. The patients were followed-up by CHWs until the end 
of the treatment period. The proportion of LTFU is surprisingly 0% in the interven-
tion group, which is a significant reduction compared to the control group, yielding 
an excellent result. However, since this study suffers from a limited sample size, a 
large-scale interventional study is still necessary to confirm the results. Local adap-
tation to the software is available from OpASHA, and they should be incorporated 
into local national tuberculosis programs to lower the proportions of LTFU.

6.4 Community-based programs

An innovative community-based intervention to improve TB treatment out-
comes was conducted in Sidama zone, Ethiopia [98, 99]. The core health workers 
mainly responsible for delivering the intervention to the grass-root level were called 
the health extension workers (HEWs). The HEWs were trained and salaried female 
health workers from the respective intervention regions. Active case finding and 
sputum smear preparation were conducted by the HEWs. The supervisors process 
the smears and initiate anti-TB treatment. Again, HEWs provide treatment support 
which includes provision and monitoring of treatment. Evaluation of the program 
over 4.5 years revealed that the proportion of patients lost to follow-up decreased 
significantly up to 3% [99]. The authors concluded that

“We have thus demonstrated that bringing simple services that detect disease and 
provide treatment support close to where patients live is critical to increase access 
to TB diagnosis and treatment adherence and minimise the number of patients 
LTFU.”

Therefore, such community-based programs should be implemented in modi-
fied forms in different countries around the world to reduce the proportion of 
LTFU. Another important thing to note is that both this program and eCompliance 
mentioned above employed ‘task shifting’ toward basic health workers (CHWs and 
HEWs) to support TB treatment at the grass-root level, not the experts.

6.5 Social support programs

In 2013, a novel social support program was developed in India by forming 
groups called “treatment support group (TSG)” [100].
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“A TSG is a non-statutory body of socially responsible citizens and volunteers to provide 
social support to each needy TB patient safeguarding his dignity and confidentiality by 
ensuring access to information, free and quality services and social welfare programs, 
empowering the patient for making decision to complete the treatment successfully.”

A TSG supports the various needs of the patient so that they can complete 
the anti-TB treatment without any worries. The package includes transportation 
service, treatment counseling, emotional and spiritual support, and providing 
accommodation for homeless TB patients. After the program was implemented, the 
rate of LTFU fell until it strikes zero in the latest cohorts. It is because it tackles the 
social dimension associated with LTFU. This is one program that the interviewed 
patients from Ethiopia, who were LTFU, had hoped for [101].

6.6 Legislation

In some countries, under certain circumstances, law enforcement is controversially 
used to solve the problem of LTFU. Usually, the patients who were LTFU were isolated 
in hospitals, but in some countries, they were isolated in prisons. Usually, this method 
was used against patients who were homeless and had a history of alcohol abuse [102]. 
When all the other methods fail, the medical officer, with the power given by the 
health laws, has to conduct a short-term incarceration of the patients who were LTFU.

Detention of patients includes ethical and human right problems. The con-
troversy surrounding this issue has been discussed in detail in a review article 
by Mburu et al. [103]. They discussed that the primary reason for detention is 
to protect public health, according to the Siracusa Principles adopted by the UN 
Economic and Social Council. However, they argued that this conflicts with the 
international human right laws and the 1979 Alma-Ata Declaration.

“…incarceration and detention approaches curtail the rights to health, informed consent, 
privacy, freedom from non-consensual treatment, freedom from inhumane and degrad-
ing treatment, and freedom of movement of people lost to follow-up. Detention could 
also worsen social inequalities and lead to a paradoxical increase in TB incidence.”

In the light of this information, the interventions which tackle the risk factors 
associated with LTFU are far superior to detention, which provides just a temporary 
solution to the problem, not a permanent one.

Another form of federal public health intervention is used in the USA to solve 
the problem of LTFU among the migrants [65]. These tools called the Do Not Board 
(DNB) and Border Lookout (BL) list are managed by the Department of Homeland 
Security (DHS) according to requests from the Centers for Disease Control and 
Prevention (CDC) Travel Restriction and Intervention expert workgroup. They are 
designed to detect land border travelers who were LTFU from TB treatment. State 
health departments and local health jurisdictions supply the list of patients and 
were reviewed under the following criteria:

“(1) infectiousness or potential infectiousness with a communicable disease that 
would pose a public health threat if the individual travelled internationally;

(2) the person is unaware of his/her diagnosis, fails to adhere to public health 
recommendations, including treatment, or public health authorities are unable to 
locate the person; and

(3) the person poses a risk to travel internationally or on a commercial flight” [65].
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Analysis revealed that most of the patients from this list were successfully 
treated but most of the migrants remain LTFU, suggesting that some improvement 
to the program is still needed to handle this problem.

7. Conclusion

LTFU from treatment is a serious problem that cannot be ignored. Throughout 
this chapter, the consequences of LTFU, the magnitude of this problem in differ-
ent countries, and the underlying factors have been discussed. Various researchers 
have designed potentially powerful interventions to tackle LTFU. But, we still need 
further evidence and actions to be able to successfully lower the number of patients 
that are LTFU. With these points in mind, it is suggested that an ambitious approach 
should be taken to reduce the number of LTFU patients up to 0%.
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Chapter 9

An Update on Cholera Studies in 
Mozambique
Edgar Manuel Cambaza, Edson Mongo, Elda Anapakala, 
Robina Nhambire, Jacinto Singo and Edsone Machava

Abstract

Cholera is endemic in Mozambique and, together with other diarrheic diseases, 
is a major cause of infant death. There are yearly outbreaks in the northern prov-
inces. The last major review of cholera in the country was published in 2013, but 
there have been major events since then, such as the 2015 outbreak in central and 
northern Mozambique and others in the following years. Plenty of related informa-
tion were shared during the XVI National Health Journeys, 17–20 September 2018, 
in Maputo City. This chapter aims to summarize and discuss the most relevant 
information on cholera from the journeys, and other recent publications, in order 
to update the information from the latest major review. Regarding etiology, new 
strains of V. cholerae irradiating from several areas have been replacing the original 
from the Indian subcontinent. Water and sanitation are major challenges but, in 
some instances, sociocultural features play a significant role in people’s reluctance 
to use untreated water, even when they have access to potable sources, and mistrust 
toward government interventions. Vaccination campaigns seemed effective but 
there is a need to promote more adherence and collaboration from people at risk, 
perhaps by involving more the local government and religious and traditional 
authorities.

Keywords: cholera, diarrhea, Mozambique, update, epidemiology

1. Introduction

Diarrheic diseases are a serious public health issue in the entire world [1, 2]. 
Cholera is among the deadliest gastrointestinal diarrheic maladies in tropical 
areas [3–5], resulting almost exclusively from ingestion of water contaminated with 
Vibrio cholerae, but any fecal-oral pathway can potentially transmit the disease [6]. 
When untreated, the disease rapidly results in death, and transmission is quick 
within the community [2]. It is a problem because many developing countries lack 
resources and time necessary for confirmation and management of cholera out-
breaks [7].

In the African continent, cholera has been a significant cause of morbidity and 
mortality [3, 6]. The disease was introduced in Mozambique from the Indian sub-
continent in 1970 and became a major cause of infectious diarrhea [4, 8, 9]. Since 
then, the country has been facing outbreaks, particularly in Nampula Province [6]. 
The most severe happened during the 1990s, resulting in one third of all cases 
in Africa [5]. All diarrheic diseases together are the fourth major cause of death 
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of <5-year-old children, causing in average 13,105 demises per annum. Cholera’s 
epidemiological profile is changed from epidemic to endemic due to the frequent 
outbreaks [6]. In general, there is a virtually countrywide epidemics every 5 years, 
but Nampula and Cuamba cities register annual cases [1], usually during the rainy 
season (December to June) [8]. According to Chissaque et al. [10], the last major 
outbreak was in 2015. Furthermore, some issues have been worsening the situation 
and raising increased concern. For instance, diarrhea-causing enteric bacteria are 
developing resistance to antibiotics [11], possibly because of overprescription.

Cholera is endemic in Mozambique, but there is very limited research on the 
matter. There is little information on transmission patterns and how risk factors 
such as non-potable water, improper sanitation, and hygiene affect the incidence, 
prevalence, and severity of the disease [4, 9]; there is no local protocol for treat-
ing acute diarrhea in children, the only reference being from the World Health 
Organization (WHO) [4, 12, 13]; little is known about the challenges, success cases, 
and the extent of the impact of the struggle against cholera in Mozambique [2] and 
the operational cost to implement a vaccination campaign against cholera [14]. If 
such information gaps are filled, it will be possible to substantially improve the 
strategy to mitigate the disease.

Gujral et al. [15] wrote an important contribution to the overall understanding 
of cholera epidemiology in Mozambique up to 2013, based on the national surveil-
lance data. Though it is a good reference for researchers and scholars, there were 
some updates published in at least three journal articles [9, 10, 16], reports from the 
United Nations [17] or other organizations, and 17 presentations [1–8, 11, 14, 18–24] 
at the XVI Scientific Journeys organized by the Mozambican National Institute of 
Health [25]. This chapter aims to summarize the contributions of such publications 
for the current knowledge of cholera in Mozambique.

2. Sources and reviewing process

The current analysis is based on updates presented during the XVI National 
Health Journeys, 17–20 September 2018, in Maputo City, in Mozambique. National 
Health Institute organized the event under the motto “Promovendo a intersectoriali-
dade e a participação comunitária para o alcance dos Objectivos de Desenvolvimento 
Sustentável” [Promoting the multi-sectoral collaboration and community partici-
pation to meet the Sustainable Development Goals]. Since the beginning, in 1976, 
the journeys have been arguably the country’s most relevant event on the matter, 
hosting presentations from leading health researchers in Mozambique [26].

Summaries of all presentations were then compiled to Revista Moçambicana 
de Ciências de Saúde [Mozambican Journal of Health Sciences]. There were 19 
presentations directly or indirectly related to cholera. Some content was a follow-up 
of other previously published international journals, and it facilitated their inter-
pretation. ATLAS.ti 8.1 (ATLAS.ti Scientific Software Development GmbH, Berlin, 
Germany) was used to analyze most information and Jamovi 0.9 (The Jamovi 
Project, Amsterdam, Netherlands) for meta-analysis when necessary.

Most studies on cholera in Mozambique conducted during the last decade were 
complementary, connected as part of a multidisciplinary approach for accompany-
ing control campaigns led by the Ministry of Health, targeted to susceptible groups 
in areas where annual outbreaks occur during the rainy season [16]. At least half of 
the studies used data from Nampula City [23], but there were also studies in Tete, 
Moatize, Quelimane, Mocuba, Guruè, Metangula, Cuamba, and the country in 
general [1, 2, 5, 19–21]. Chissaque and Deus [20] presented, in the journeys, content 
directly related to a journal article published the same year [10].
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It is perhaps important to mention the group that contributed the most with pre-
sentations about cholera during the Scientific Journeys. It was the team of Baltazar 
and Baloi [23], from the National Institute of Health, mostly reporting on different 
aspects of the immunization campaign in Nampula City, 2016. Their particular 
presentation was focused on the vaccine coverage and acceptability, but the same 
group also analyzed local media coverage and people’s reaction [21], evaluated 
environmental determinants [4] and post-campaign adverse effects [18], validated 
a rapid test to monitor the efficacy of the vaccine [7], and evaluated the economic 
cost of the vaccine [14].

3. The current situation of cholera in Mozambique

Since most publications are interconnected, based on the same campaigns and 
projects, they shared some constraints and limitations. They might not be explored 
in full depth in the following subsections. Section 5.7.3 presents more details and 
respective analyses on the limitations and constraints.

3.1 Etiology

The main causes of diarrhea in Mozambique, especially in children, are V. chol-
erae, rotavirus, Shigella spp., Escherichia coli, Cryptosporidium spp., and Aeromonas 
spp. [20]. At this stage, V. cholerae is well-known as the cholera-causing microorgan-
ism, even outside scholarly or scientific circles. Etiological studies are now focused on 
peculiarities or diversity of endemic strains in Mozambique, and how to rapidly dis-
tinguish cases of cholera from other forms of diarrhea, especially during emergency 
situations. The more accurate the diagnostic, the more appropriate the treatment.

According to Langa et al. [16], Mozambican V. cholerae O1 isolates from 2012 to 
2014 outbreaks are genetically closely related to strains of pandemic worldwide, 
unlike the Indian-born found 20 years ago. Garrine et al. [9] went one step for-
ward by analyzing how related 75 isolated were from patients in Manhiça District 
Hospital from the start of the millennium up to 2012 and 3 from the Komati River. 
They were able to reveal four unrelated genotypes and two clonal complexes with 22 
genotypes by using a multilocus variable-number tandem-repeat analysis (MLVA), 
and through whole genome sequencing (WGS), they detected recombination and 
four isolates genetically unable to produce cholera toxin. The investigators were also 
able to deduct that Wave 3 of the seventh pandemic [27–29] remained in the area for 
at least 8 years, originating 67 of the isolates analyzed.

It is worth mentioning Aeromonas spp., as Chitio and Langa [24] demonstrated that 
these microorganisms cause symptoms easy to confuse with cholera’s, particularly dur-
ing outbreaks. They detected Aeromonas spp. in 30 (10.4%) of 289 samples of rectal 
swabs from patients with suspicion of cholera during outbreaks in 2014 and 2015. The 
species were Aeromonas sobria (57%), Aeromonas hydrophila (20%), Aeromonas caviae 
(13%), Aeromonas veronii (7%), and Aeromonas salmonicida ssp. salmonicida (3%).

3.2 Risk factors and health determinants

Environmental sanitation is important to control disease for the benefit of 
public health [19]. For several natural, sociopolitical, cultural, and economic rea-
sons, Mozambique is spatially heterogeneous in terms of distribution of resources, 
including water, housing, their conditions [30], and certainly other features 
potentially affecting the transmission of cholera. Thus, one shall expect to see 
substantial differences in terms of risk factors and health determinants in different 
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It is perhaps important to mention the group that contributed the most with pre-
sentations about cholera during the Scientific Journeys. It was the team of Baltazar 
and Baloi [23], from the National Institute of Health, mostly reporting on different 
aspects of the immunization campaign in Nampula City, 2016. Their particular 
presentation was focused on the vaccine coverage and acceptability, but the same 
group also analyzed local media coverage and people’s reaction [21], evaluated 
environmental determinants [4] and post-campaign adverse effects [18], validated 
a rapid test to monitor the efficacy of the vaccine [7], and evaluated the economic 
cost of the vaccine [14].

3. The current situation of cholera in Mozambique

Since most publications are interconnected, based on the same campaigns and 
projects, they shared some constraints and limitations. They might not be explored 
in full depth in the following subsections. Section 5.7.3 presents more details and 
respective analyses on the limitations and constraints.

3.1 Etiology

The main causes of diarrhea in Mozambique, especially in children, are V. chol-
erae, rotavirus, Shigella spp., Escherichia coli, Cryptosporidium spp., and Aeromonas 
spp. [20]. At this stage, V. cholerae is well-known as the cholera-causing microorgan-
ism, even outside scholarly or scientific circles. Etiological studies are now focused on 
peculiarities or diversity of endemic strains in Mozambique, and how to rapidly dis-
tinguish cases of cholera from other forms of diarrhea, especially during emergency 
situations. The more accurate the diagnostic, the more appropriate the treatment.

According to Langa et al. [16], Mozambican V. cholerae O1 isolates from 2012 to 
2014 outbreaks are genetically closely related to strains of pandemic worldwide, 
unlike the Indian-born found 20 years ago. Garrine et al. [9] went one step for-
ward by analyzing how related 75 isolated were from patients in Manhiça District 
Hospital from the start of the millennium up to 2012 and 3 from the Komati River. 
They were able to reveal four unrelated genotypes and two clonal complexes with 22 
genotypes by using a multilocus variable-number tandem-repeat analysis (MLVA), 
and through whole genome sequencing (WGS), they detected recombination and 
four isolates genetically unable to produce cholera toxin. The investigators were also 
able to deduct that Wave 3 of the seventh pandemic [27–29] remained in the area for 
at least 8 years, originating 67 of the isolates analyzed.

It is worth mentioning Aeromonas spp., as Chitio and Langa [24] demonstrated that 
these microorganisms cause symptoms easy to confuse with cholera’s, particularly dur-
ing outbreaks. They detected Aeromonas spp. in 30 (10.4%) of 289 samples of rectal 
swabs from patients with suspicion of cholera during outbreaks in 2014 and 2015. The 
species were Aeromonas sobria (57%), Aeromonas hydrophila (20%), Aeromonas caviae 
(13%), Aeromonas veronii (7%), and Aeromonas salmonicida ssp. salmonicida (3%).

3.2 Risk factors and health determinants

Environmental sanitation is important to control disease for the benefit of 
public health [19]. For several natural, sociopolitical, cultural, and economic rea-
sons, Mozambique is spatially heterogeneous in terms of distribution of resources, 
including water, housing, their conditions [30], and certainly other features 
potentially affecting the transmission of cholera. Thus, one shall expect to see 
substantial differences in terms of risk factors and health determinants in different 
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areas throughout the country. Yet, it is possible to draw some comparisons on how 
one or another factor affects the dynamics of cholera transmissibility, from differ-
ent authors’ points of view.

Marrufo et al. [4] evaluated water, sanitation, and hygiene in the area with 
more cases of cholera in Nampula City and found that 42% had improved latrines 
and 90% of the inhabitants had access to at least one improved water source, as 
defined by the World Health Organization and the United Nations Children’s Fund 
(UNICEF) [31]: with potential to deliver safe water by nature of its design and con-
struction. The authors did not specify their sample size (n) in the summary for the 
presentation, but their sample was certainly representative because they followed 
the guidelines of the United Nations High Commissioner for Refugees, and they 
were the same research team as Baltazar et al. [23] (n = 636), besides the fact that 
they covered a very wide area and used a statistical treatment of the data. A major 
health determinant is likely the lack of drainage and sewage through the entire 
suburban area covering six neighborhoods, particularly when it rains [4, 8, 20]. 
According to Ramos et al. [19], residents of Bairro Novo [New Neighborhood], 
Quelimane City, claimed to frequently observe human stool and trash floating when 
it rains and water accumulates through the streets. This area also lacks a sewage 
system and has a shortage of latrines.

A different research team [22] interviewed 59 patients with suspicion of cholera 
in the rural community of Casacone and found the same percentage as Marrufo 
et al. [4] of households with latrines (42%), but there were differences: 64% used 
well water, and none treated it before consuming. Besides the differences in the 
settings (suburban and rural), the study groups were fundamentally different, as 
Paulo et al. [22] worked with people having acute diarrhea, while Marrufo et al. [4] 
worked with populations from a risky area. The former group was by definition 
people who had contact with contaminated water; thus it is not surprising that all 
used untreated water, unlike the latter group.

Borges et al. [5] found that people in Metangula District (Niassa Province) 
prefer using untreated water from the lake, even when they have access to potable 
water, and they could not find any explanation, particularly because most (98%) 
were aware of cholera and the associated risks. Adding to that fact, Francisco and 
Chindia [3] stated that in this particular area, temperature and precipitation do not 
seem to be major health determinants, and it reinforces the idea that the issue is 
led by behavior. There are perhaps sociocultural or religious reasons. For instance, 
the Zion Christian Church is well-known in Mozambique, and it is the third larg-
est (17.5% of the population), only surpassed by Catholicism (23.8%) and Islam 
(17.8%) [32]. One notable ritual of this church is the “Jordan” baptism, performed 
in rivers, lakes, and sometimes the sea. Such level of exposition to waterborne 
pathogens is highly concerning, particularly in hotspots of cholera endemism. 
Furthermore, virtually all over Mozambique, there are people who believe that 
malicious individuals intentionally created cholera to harm others [2, 6, 33]. Thus, it 
is important to debunk such self-destructive mentality and the resulting attitudes.

3.3 Epidemiology

3.3.1 Geographical distribution

The World Health Organization [34] identifies Mozambique among the African 
countries most affected by cholera epidemics. In the first decade of the millennium, 
cholera had an incidence of 12 to 127 per 100,000 inhabitants, especially in the rainy 
season [20]. The variant of V. cholerae O1 (El Tor strains) active in the country then 
came from the Indian subcontinent, and it can be found, for instance, in Bangladesh 
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[16, 35]. Between 25 December 2014 and 22 March 2015, there was a sequence of 
outbreaks through 5 provinces and 18 districts, resulting in 7073 cases reported and 
53 deaths (fatality rate was 0.7%) [17]. Genetic analyses suggest that strains found in 
Mozambique since 2012 are also common in several other parts of the world [16], indi-
cating the existence of different waves of contamination converging in the country.

Chitio and Langa [24] and several other presenters in the XVI National Health 
Journeys seemed to agree that cholera has been more widespread throughout the 
central and northern provinces (Figure 1), particularly Niassa and Nampula in the 
north, where outbreaks occur annually, in contrast to the rest of the country, where 
it occurs every 5 years [1, 4, 22].

Figure 1. 
Draft of Mozambican map showing the areas where research and interventions related to cholera occurred since 
2013. Image adapted from Wikimedia Commons [36] under public domain. Data was compiled from the XVI 
National Health Journeys [1–8, 11, 14, 18–24], Chissaque et al. [10], and Vanormelingen et al. [17].
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[16, 35]. Between 25 December 2014 and 22 March 2015, there was a sequence of 
outbreaks through 5 provinces and 18 districts, resulting in 7073 cases reported and 
53 deaths (fatality rate was 0.7%) [17]. Genetic analyses suggest that strains found in 
Mozambique since 2012 are also common in several other parts of the world [16], indi-
cating the existence of different waves of contamination converging in the country.
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Journeys seemed to agree that cholera has been more widespread throughout the 
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Vanormelingen et al. [17] included Sofala in the list of affected provinces, and 
Chissaque et al. [20] mentioned V. cholerae among the causes of diarrhea in the 
country’s south. The main cause is the lack of potable water and proper sanitation 
such as improved latrines [4], though behavioral factors also contribute to the 
incidence and prevalence of cholera [6, 8, 21].

In Niassa Province, the most frequent reports have arisen from in two munici-
palities: Metangula, where the majority of the cases occur [5], and Cuamba [1]. 
Besides similar causes as in Nampula City, a major risk factor for cholera contamina-
tion in Niassa is the insistence on using untreated fresh water to wash dishes, take 
a bath, and drink, especially the population of Metangula who live at the Niassa 
lakeshore [5]. In their presentation, Borges et al. [5] stated that choice of fresh water 
is not necessarily related to the access to potable water, as there were sufficient wells 
for the community.

In Nampula, the six most severely affected neighborhood cities are Carrupeia, 
Muatala, Murrapaniua, Mutauanha, Napipine, and Natiquiri, with 193.403 inhabit-
ants [1, 4, 18]. Other neighborhoods under risk are Namicopo, Namutequeliua, and 
Belenenses, especially considering a recent observation that some residents showed 
very low awareness on how cholera is transmitted [6]. In this decade, the city had 
annual outbreaks recorded at least from 2013 to 2018 [4], and it is confirmed that 
an outbreak is happening as this article is being written [37], but this topic will be 
briefly discussed in the post-conclusion note (Section 7). There was another out-
break notified 17 November 2017 in Nampula Province, Nacarôa District [22]. The 
most affected areas were Munana and Casaconde neighborhoods, in the administra-
tive area also called Nacarôa, within the district.

Zambezia was another province studied, and there were studies from cities 
of Quelimane, Mocuba, and Gurúè [1, 2, 19]. Vanormelingen et al. [17] added 
Nicoadala District. First, regarding “Bairro Novo” [New Neighborhood] in 
Quelimane City, Ramos et al. [19] mentioned the rapid expansion of the city, hardly 
complying with proper urbanization planning, thus resulting in improper sanita-
tion and hygiene. The authors decided to investigate the frequency of waterborne 
diseases, including diarrheic maladies, by interviewing members of 21 households, 
and analyzing records from the Healthcare Center from 24 July 2014 to 2017. 
Cholera was mentioned among the most frequent diseases, although the authors did 
not specify the prevalence. In general, they included the disease among the diar-
rheic, with 564 cases (47.3%) in 1193 recorded in the healthcare center’s registry. In 
Mocuba, Mesa et al. [1] analyzed 128 processes of patients carrying diarrheic dis-
eases. Although the authors did not specify the diseases, they suspected that most 
had cholera considering the symptoms recorded, the fatality rate of 4% (plausible, 
according to the World Health Organization [38]), and the fact that there was an 
outbreak as they were conducting their investigation. The most affected neighbor-
hoods were Samora Machel (33%), Marmanelo (15%), CFM (11%), carreira de 
tiros (10%), and Tomba de Água (8%). Carlos [2] said that various minor towns of 
Gurúè District have been registering outbreaks of diarrheic diseases and cholera, 
but in 2015 there was an outbreak in its main city, also called Gurúè.

There are other areas where cholera is endemic, but the scholarly publications 
from the last decade did not explore in depth the epidemiologic point of view, but 
they are worth mentioning. For instance, the 2015 outbreaks in the country’s north 
and center seemed interconnected and occurred during the same period, and they 
reached areas including the cities of Tete, Moatize, and Sofala Province [17]. There 
are also studies from the south, though in different time and context. Salomão et al. 
[21] presented results of a 2-year study (2017–2018) related to immunization cam-
paigns in the cities of Tete and Moatize, after an outbreak in 2017. As the outbreaks 
were stabilizing in the provinces mentioned so far, in Sofala it was spreading, with 
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reports from Beira City, Caia, and Nhamatanda. Manhiça District Hospital keeps 
isolates of cholera [9], and it reflects the history of the disease there and in the areas 
nearby. Garrine et al. [9] worked with these isolates in their research and added 
three from the Komati River.

3.3.2 Prevalence, impact, and susceptible groups

Since most studies presented at the XVI Health Journeys were follow-ups of 
ongoing studies, they all tended to miss some details, and some were comple-
mentary to each other. For instance, the studies after the 2015 outbreak of cholera 
in Nampula explored different perspectives on the problematics [4, 6–8, 14, 18, 
22, 23]. Table 1 shows some epidemiological data recorded after 2013. These are 
just some examples because it would be redundant to include some papers, particu-
larly the studies conducted in Nampula. Still, there is plenty of information worth 
sharing.

The studies did not explain the dynamics of how the disease is spread during 
non-epidemic periods because virtually all were conducted during outbreaks, or 
at least based on them, though it might not differ much from times of outbreak, 
especially because the area is endemic. Phenomena such as heavy rain and natural 
catastrophes certainly work as amplifiers of the disease severity by increasing 
people’s exposition to untreated water [3, 20, 39–42]. Yet, it would be a good idea 
to study the risk factors and disease determinants during times of low prevalence 
because it would, for instance, minimize the need for researchers to work under 
pressure or “under budget” because of non-research-driven priorities [43], avoid 
panic or undesirable reactions from study subjects, and perhaps be easy to prevent 
outbreaks or lower considerably their impact on public health. On the other hand, 
outbreak investigations are crucial to ensure proper intervention. Thus, the infor-
mation below represents outbreak-related scenarios but somehow the best lead so 
far of the country’s reality with or without an outbreak.

According to Table 1, the country’s cholera fatality rate (CFR) in 2015 was 
0.7%. This value is low, within the range 0–15.8% of the Global Health Observatory 
(GHO) in 2016, published by the World Health Organization [38]. According to 
the GHO, 22 countries had CFR > 1%, and only Niger, Zimbabwe, and Congo had 
CFR > 5%. Even the global (1.8%) was higher than Mozambique the previous year 
during the outbreak. Such low fatality rate was likely due to a very fast and effective 
response in terms of vaccination, treatment [11, 23], and other measures such as 
health education and support in sanitation [8, 17]. Cholera is highly virulent but 
also easy to treat and there is vaccine [44]. The fatality rate observed in Nacarôa 
(2%) was not far from the global, and it seems reasonable to expect such kind of 
fluctuations in a considerably small sample. It should be also reasonable to expect a 
value slightly higher than average in endemic areas.

Author Year Area Cases of 
cholera

Deaths

Vanormelingen et al. [17] 2015 Countrywide 7073 53

Salência et al. [11] 2014–2017 Countrywide (6 hospitals) 19/784* ns

Dengo-Baloi et al. [18] 2016 Nampula City 44/171* ns

Paulo et al. [22] 2017 Nacarôa 135 3
*Confirmed cases/suspected cases in children recorded in healthcare institutions; ns, non-specified.

Table 1. 
Cases of cholera recorded in the decade so far.
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CFR > 5%. Even the global (1.8%) was higher than Mozambique the previous year 
during the outbreak. Such low fatality rate was likely due to a very fast and effective 
response in terms of vaccination, treatment [11, 23], and other measures such as 
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Author Year Area Cases of 
cholera

Deaths

Vanormelingen et al. [17] 2015 Countrywide 7073 53

Salência et al. [11] 2014–2017 Countrywide (6 hospitals) 19/784* ns

Dengo-Baloi et al. [18] 2016 Nampula City 44/171* ns
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Table 1. 
Cases of cholera recorded in the decade so far.
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It is general knowledge that cholera is spread through water and improper 
sanitation is a major risk factor for transmission. Thus, the disease deeply related to 
poverty in several ways including obviously the lack of resources for prevention or 
treatment and limitations in education or information. It is intuitive that the most 
susceptible are people living in highly crowded suburban areas when people have 
little access to clean water, or in rural settings, when people directly consume water 
from lakes or rivers without any treatment. People living around Lake Niassa use it 
for domestic purposes [5]. This is the reality in several areas of Mozambique. This 
must be understood on top of any specificity of the studies explained or discussed 
in this subsection. It must be implicit that all the studies’ target populations were 
susceptible to cholera.

The research team of Baltazar et al. [23] belongs to the National Institute of 
Health, and they conducted most studies related to the vaccination campaign in 
Nampula City, 2016. In the particular study cited, they focused on inhabitants over 
1 year old living in the city’s six most susceptible neighborhoods, mentioned in 
Section 5.4.1 (Geographical distribution). People from surrounding areas are also at 
risk [4] because of mobility and interaction with residents of the endemic neighbor-
hoods or exchange of food or drinks coming from such zones.

Children are the most susceptible to diarrheic diseases in general [11, 20] 
perhaps because of their immunity still under development, their unawareness 
of the bacterial load in the untreated water, and their behavior. In reality, they 
have always been the priority and focus of the vaccination campaigns [10, 45]. 
Among 1910 children hospitalized with acute diarrhea from May 2014 to December 
2017, Salência et al. [11] found that <1-year-olds were the most affected and 19 
infants (2.4%) had V. cholerae. The majority (58%) were male, but it seems that 
the proportion male/female always gravitates around 1:1 [1, 11, 22]. Mesa et al. [1] 
analyzed 128 processes of patients with acute diarrhea in Mocuba District Hospital, 
admitted during June and July 2015 in the local hospital. According to the authors, 
all patients presented symptoms consistent with cholera, but, despite their convic-
tions, there was no confirmation, and they based their conclusions on clinical data 
(aqueous stool, vomit, and fever). In any case, all were below 16 years old in which 
41% were below 5 years and 4% of the cases ended in decease. Differently, Paulo 
et al. [22] found 68% of individuals over 15 years old among 135 cases of cholera 
in the Center for Treatment of Diarrheic Diseases in Nacarôa District, recorded 
from 12 to 28 November 2017. The difference is likely due to a fact mentioned by 
the authors that none treated the water before consuming and the majority (64%) 
used well water. One has to imagine that the entire household uses the same water 
source and all the members have nearly the same level of exposition if it is con-
taminated, independently of the age and behavior of each individual. The age or 
sex differences might be a reflection of the actual sociodemographic profile of the 
community.

3.4 Diagnosis

There is little novelty on diagnosis in Mozambique since the beginning of the 
decade. It is perhaps worth mentioning that during the 2016 massive vaccination 
campaign in Nampula, Dengo-Baloi et al. [18] performed a rapid test to verify if 
it could be an alternative to the culture-based standard, as the latter takes 48 to 
72 hours and the rapid test would take approximately 6 hours. They used an alkaline 
peptone water (APW) enrichment method, but they did not specify the origin of 
the kit. It was likely Crystal VC RDT (Span Divergent, Mumbai, India), previously 
used by George et al. [46] in Bangladesh and Ontweka et al. [47] in South Sudan. 
According to the latter, it is also considerably inexpensive. Dengo-Baloi et al. [18] 
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observed exactly the same results using the standard method and the rapid test for 
75 samples, demonstrating its efficacy as a good alternative for the standard in areas 
with limited resources.

3.5 Control strategies

3.5.1 Overview, prophylaxis, and awareness

Cholera control strategies in Mozambique have been changing over time, 
perhaps due to governmental priorities, an increasing knowledge, or resources 
available. Regarding Mozambique, it is important to keep in mind that Mozambique 
has undergone major political changes, there have been conflicts, including armed, 
natural calamities such as drought, floods, typhoons, economic crises, and fluctua-
tions. All these phenomena resulted in mobility or affected people’s livelihoods, 
changing the dynamics of access to resources, including potable water, ultimately 
impacting public health. This ever-changing environment has been determining, 
at a certain extent, the way the government deals with the epidemics of infectious 
diseases, including cholera. Chissaque et al. [20] mentioned some key actions of 
the government’s strategy: vaccination, health education, introduction of zinc and 
salts for oral hydration, improvement of basic sanitation (construction of latrines 
and access to potable water), and organization of national health weeks. Dengo-
Baloi et al. [18] added vigilance among the measures, and Vanormelingen et al. [17] 
said that the government coordinated a real-time mapping of the epidemic and 
supported social mobilization with the assistance of the United Nations Children’s 
Fund, World Health Organization, and Médecins Sans Frontières (MSF).

The most relevant actions in the last decade are perhaps related to the Ministry 
of Health’s implementation of vaccination campaigns using Shanchol™ (BivWC, 
Shantha [48], Ranga Reddy District, Telangana, India) in Nampula City’s six most 
vulnerable neighborhoods, in October 2016 and also the subsequent years [4, 10, 
21]. It was in response to the outbreak in 2015, and the strategy was to deliver 
the vaccine door to door in two rounds [23]. Paulo et al. [22] mentioned another 
outbreak in November 2017, but it did not seem as severe. The 2016 campaign was 
strategically set to cover 193,403 individuals and prevent the expansion of cholera 
to less affected areas [4, 18]. Though the first round only covered 69.5% of the 
target population, and the second covered 51.2%, Baltazar et al. [23] considered the 
experience as a success and shared the belief that similar strategies can have more 
adherence in urban settings when there is no emergency. Considerably low adher-
ence was mostly because many people were not at home during the campaign, and 
17.3% of 636 people enquired said that they were unaware of the campaign. The 
situation was similar in the following 2 years [21]. Thus, it is important to improve 
or use more effectively the channels to communicate with the residents.

After vaccination, there were adverse effects such as abdominal pain, nausea, 
and diarrhea, but none seemed severe enough to require any medical assistance [18]. 
The National Institute of Health organized a vigilance of postimmunization adverse 
effects in nine healthcare units, and, according to Dengo-Baloi et al. [18], there were 
eight cases reported after the first round of vaccination, three during the second, 
and one case during both rounds. Yet, there were certainly more cases because 
Baltazar et al. [23] reported adverse effects in 47 people of 451 interviewed after 
receiving vaccination. A possible explanation for the discrepancy between both 
studies is the fact that PIAE vigilance recorded mostly cases that occurred 24 h after 
vaccination, and it was based on records from healthcare units, while the other 
study was based on inquiries directly to randomly chosen individuals from the com-
munity from 2 to 9 November 2016 [18, 23].
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Among the 428 interviewees of Borges et al. [5] in Metangula, the level of 
awareness on cholera was very high (98%), and they said that radio (35%) and lec-
tures at the healthcare center (28%) were the main sources of information about the 
disease. If the population in general is aware of the disease and still Metangula is the 
town most affected with cholera in Niassa Province, perhaps most inhabitants lack 
essential knowledge on how to prevent the disease or have very few alternatives as 
source of water or means to properly treat it. Yet, the investigators claim that most 
people from Metangula have access to potable water, but they prefer the untreated 
from the Lake Niassa and proposed further studies to understand their motivation. 
They also believe that it is necessary to intensify awareness campaigns on how to 
prevent cholera. However, such campaigns might not be very effective if people 
mistrust the authorities, as Victorino et al. [6] said. The latter authors interviewed 
30 residents throughout three neighborhoods of Nampula City (the same region of 
the country), and they unanimously claimed that the government was responsible 
for the outbreak of cholera. Furthermore, the majority (18 people) did not really 
understand the concept of cholera (bacterial disease transmitted through water), 
and 12 did not know how to prevent the disease. In this case, it would be more 
prudent to approach the residents through authorities they might be more prone to 
trust, such as teachers at schools, traditional leaders and religious entities.

3.5.2 Constraints and limitations

At a first glance, the main constraints seem related to vaccination, improper 
treatment and potential misdiagnosis of diarrheic diseases, unclear notion on the 
impact of risk factors, shortage of resources for interventions, and government 
mistrust. Some constraints might be related, and for this reason they will not be 
necessarily presented in the same order as mentioned. This subsection might seem 
redundant in the sense that it recapitulates some limitations from the previous 
subsections. However, it seems important to discuss them in more detail, as they are 
likely to be the starting point for future researchers aiming to study the dynamics 
of cholera epidemiology and control strategies in Mozambique. Furthermore, some 
ideas are consolidated, and some relationships are explored more critically in this 
subsection.

According to Baltazar et al. [23], during the 2016 vaccination campaign in 
Nampula, more than one third missed the vaccine because they were not at home 
or did not receive any information prior to the campaign, and in the second round, 
there were less people available, though dropout rates from the first to the second 
dose up to 13% is not uncommon due to factors such as migration or other reasons 
leading people to be absent [49, 50]. Salomão et al. [21] stated that it happened 
again the following year, and, according to them, the main reasons were lack of 
time, absence, and lack of information. The overall vaccine wastage rate was 10%, 
and it seems high if compared with the experience in Bangladesh between February 
and April 2011, where it was 1.2% [49]. Such wastage might be partially related to 
reasons to be discussed in the following paragraph.

It seems important to discuss the most likely motivation for the vaccination cam-
paign’s suboptimal adherence. Since the strategy was door to door, it seems difficult 
to suddenly receive someone claiming to be from the government and offering sub-
stances to all family members including children. Even if the visitors show creden-
tials, many inhabitants mistrust the government and blame it for the disease [6, 8]. 
In contrast, Botão et al. [8] interviewed 145 individuals from the target population, 
and 92% said they were willing to receive the vaccine. It is hard to clarify why they 
showed interest, but the actions were different, but a possible explanation would be 
that they just manifested agreement for the convenience of the interview or because 
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they fear the authorities. Such attitude toward the government is not new or exclu-
sive to Nampula or northern Mozambique. For instance, Pool et al. [33] reported 
a similar behavior during a campaign for immunization against malaria 10 years 
before in Manhiça District, southern Mozambique. Similarly, rumors stated that 
the local clinic was trying to poison the children. In Gurúè City, people believe that 
cholera is sent as spells by evil individuals [2]. It would be an asset to investigate 
what religious leaders or traditional healers think of cholera and government 
interventions, because it is common for people in Mozambique to rely on them in 
matters of health, in some cases even for immunization. The fact that conventional 
practitioners are a direct competition for their source of income cannot be under-
estimated, and if people, including their leaders and traditional healers, regard 
outbreaks of diarrhea as a spiritual matter, they might not understand the govern-
ments’ true motivations, and “conspiracy theories” will keep spreading. Botão et al. 
[8] reported emerging conflicts related to previous cholera interventions between 
health professionals, community leaders, and health activists, sometimes escalating 
to episodes of violence. Interventions seem to become more difficult over time as 
the locals create barriers for the professionals, and both Botão et al. [8] and Salomão 
et al. [21] believe only the notion that cholera is life-threatening can motivate the 
population to accept the vaccine. In any case, prior to vaccination, there should be a 
strong campaign targeting traditional authorities in order to promote their collabo-
ration and influence the adults, and likewise directed to teachers, to influence the 
children. It would also include, in the strategy, ways to make sure that people are not 
absent during the campaigns.

Baltazar et al. [23] also stated that 10% of the individuals experienced side 
effects after vaccination, and it seems a plausible explanation for the decline of 
18.3% in adherence between the two rounds. It is possible that such individuals and 
their families or relatives preferred not to receive the second dose, and it can still be 
confirmed if the interview records are available. Minor side effects to this vaccine 
(Shanchol™) should have been expected in some people [48, 51], and it has been 
observed in Bangladesh [52]. The vaccination campaign in Nampula was certainly 
carried with informed consent and following the WHO [53] recommendations, 
but if the side effects in fact led people to withdraw from the second round, it is 
important to reevaluate the communication with the target population. The Centers 
for Disease Control and Prevention [54] recommend competent authorities to 
explain the people to be vaccinated about the “benefits of and risks from vaccines in 
language that is culturally sensitive and at an appropriate educational level.”

Misdiagnoses should also not be underestimated, especially because it has 
impact on the choice of treatment. Chissaque et al. [20] reported lack of consistent 
protocols to directly relate a pathogen with a particular diarrheic profile and also 
the respective risk factors. Outbreak of a disease can be misleading when there are 
people carrying diseases with similar symptoms. For instance, Chitio et al. [24] 
detected Aeromonas spp. in 10.4% of 289 samples of rectal swabs from individuals 
with symptoms consistent with cholera during outbreaks of the latter. Sometimes 
even conventional culture methods can fail to detect V. cholerae [55]. Furthermore, 
Gupta et al. [56] found that clinical conditions of a coinfection cholera-rotavirus 
and cholera alone can easily be confused. There should be efforts to ensure rigorous 
differential diagnoses when it is possible.

Salência et al. [11] reported the abusive use of antibiotics to treat acute diarrhea 
in children, including confirmed cases of cholera (2.4%), between May 2014 and 
December 2017 in major hospitals from all regions of Mozambique. According to 
the authors, antibiotics were used to treat 94% of the patients, and this represents 
a violation of the WHO’s protocol that recommends the use of these compounds 
when there is cholera, dysentery, and other “recognizable severe cases” [57]. 
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with symptoms consistent with cholera during outbreaks of the latter. Sometimes 
even conventional culture methods can fail to detect V. cholerae [55]. Furthermore, 
Gupta et al. [56] found that clinical conditions of a coinfection cholera-rotavirus 
and cholera alone can easily be confused. There should be efforts to ensure rigorous 
differential diagnoses when it is possible.

Salência et al. [11] reported the abusive use of antibiotics to treat acute diarrhea 
in children, including confirmed cases of cholera (2.4%), between May 2014 and 
December 2017 in major hospitals from all regions of Mozambique. According to 
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Antibiotic misuse is frequent in developing countries but such level was extreme. 
For instance, Runesson et al. [58] reported the use of antibiotics in 70% of cases of 
children with diarrhea, randomly examined in a children’s hospital, from which at 
least 35% did not really need antibiotics. According to Rogawski et al. [59], anti-
biotics have the potential to modify the gastrointestinal microbiota and increase 
the risk of a reduced time to a subsequent diarrhea episode. It is also known that 
antibiotic abuse frequently results in resistance. In 2007, Mandomando et al. [60] 
reported a high incidence of resistance to chloramphenicol (57.9%), co-trimoxazole 
(96.6%), and tetracycline (97.3%), and low for quinolone (4.2%). Salência et al. [11] 
mentioned the use of ampicillin (45%), gentamicin (39%) combined with therapy, 
and gentamicin (10%). Thus, there should be efforts to discourage physicians to 
prescribe antibiotics when it is not necessary. When appropriate, they can use 
quinolone or third-generation cephalosporins [60].

4. Conclusions

The presentations in the XVI National Health Journeys and the recent articles on 
cholera offered an invaluable contribution to the current knowledge on the disease 
in Mozambique, particularly regarding the risk factors, health determinants, and 
immunization process. Such contributions showed how important the journeys 
were. The Ministry of Health and related institutions have been active in research 
and interventions to control cholera in Mozambique. The immunization campaign 
in 2016 certainly had high impact in reducing the incidence of cholera, as no 
outbreak has been as wide and severe as 2015’s (the ones this year are not considered 
because their extent is still to be assessed). Yet, governmental effort cannot achieve 
the desired results if there is no collaboration from the civil society. The etiology, 
risk factors, and epidemiology of the disease are fairly known, and, although the 
government lacks resources to provide proper sanitation, access to clean water, or 
vaccine coverage for all people at risk, it is now a matter of designing a strategy to 
tackle each the issue, and if the plan is solid, funds can be acquired and well used.

5. Recommendations

The following recommendations are not simply observations based on findings 
shared during the XVI Health Journeys. They are supplemental observations on 
their actual recommendations, in a broader context if necessary. It seemed unneces-
sary to bring to light ideas of improvements if the authors have already done so, this 
being a mere enhancement if they seem incomplete.

Environmental determinants such as water, sanitation, and hygiene synergisti-
cally impact the extent of severity of cholera. Thus, Marrufo et al. [4] strongly 
recommended their evaluation during outbreak-related emergencies. It is true, but 
such evaluation should not solely occur during outbreaks. Proper management of 
the way people use water is crucial to prevent outbreaks in the first place, although 
factors such as heavy rainfall, warm air temperature, or low river flows cannot 
be controlled, and they increase the exposition of humans to V. cholerae [61, 62]. 
Ramos et al. [19] and Chissaque et al. [20] agreed, but they proposed a more practi-
cal approach through construction of specialized improved latrines, adaptable to 
high levels of the water table, and improved sanitation. Paulo et al. [22] added that 
it could be done through multi-sectoral groups involving researchers, community 
leaders, and engineers. It is eventually necessary to act rather than waste plenty 
of time analyzing the situation, particularly when it urges to make decisions, but 
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Marrufo’s opinion seems more prudent, and it should be the first step, and then 
the government could consider improvements, still after evaluating their viability. 
Considering the cost Dengo-Baloi et al. [7] explained the necessity to evaluate how 
much the Ministry of Health spends for an immunization campaign, but it applies 
to all forms of intervention and also research. The economic component is crucial, 
and it should also include how and where to obtain and channel the funds and the 
best way to manage it in order to prevent unnecessary losses.

Still within the context of health determinants, Borges et al. [5] manifested 
preoccupations with the people directly using lake water in Niassa, without any 
treatment, even when they have potable water available. They intended to under-
stand why, and they recommended studies in this direction. They and other authors 
[6, 22] also think health education campaigns could lead people to understand the 
risk of such behavior and ultimately take the appropriate measures. The authors are 
certainly pointing to a constructive direction, but it is a delicate endeavor to con-
vince people to abandon their values and traditions. Niassa Lake, more than a useful 
water source, is certainly also a source of recreation and economic activities such as 
fishing or garimpo, and the reasons why people use the lake even with water at home 
might be the same as why urban populations leave their homes to a swimming pool 
or to the sea for surfing or fishing. Maybe they are moved by the experience, not 
merely out of necessity. The disbelief in cholera as a bacterial worldwide pandemic 
in favor of theories of government conspiracy worsens the situation. In this case, 
particularly if the lake is a source of so many benefits, positive psychology seems 
to be a more effective direction to consider: showing the benefits of using alterna-
tives (e.g., consuming only treated water) for the same ends rather than repeating 
how prejudicial the lake water might be. It still means that community education is 
necessary because people have to know how to prevent cholera.

Chitio and Langa [24] called for a clear definition of cases of Aeromonas spp. 
contaminations during cholera outbreaks to prevent improper treatment. This 
should not be just for the genus mentioned, but in general physicians should require 
differential diagnostic for suspected cases of cholera, rather than taking rushed 
decisions based on arbitrary probability during outbreaks, because it might worsen 
the problem or create new problems for the patients. If they found that 10% of the 
cases suspected of cholera were actually related to Aeromonas infection, how many 
might have been related to other causes than Vibrio or Aeromonas? And which were 
the consequences of their possible misdiagnosis?

After successfully performing the rapid test for cholera, Dengo-Baloi et al. [18] 
recommended it as an alternative tool, but they believe that the culture method 
shall remain to confirm the epidemics, to monitor antibiotic sensitivity, and to 
produce pure isolates for molecular characterization. Considering how critical 
outbreaks are, the authors provided a very prudent opinion, and, although their 
results were highly promising, it is perhaps better to keep testing the method and 
compare the results with others from authors in different settings before it becomes 
a standard.

Immunization is already a well-developed area because there are very well-
crafted guidelines, based on logical, scientific, and empirical sources, and it has 
been practiced for many years. Still, healthcare professionals have to face contextual 
issues, and it results in every-evolving strategies. The door-to-door vaccination 
strategy seems very effective, and Baltazar et al. [23] said it is better to implement 
as a preventive measure against potential outbreaks. Having said so, they did not 
put emphasis on the strategy during outbreaks, possibly because it is preferable to 
manage the disease when it is easier to control. It is perhaps important to consider 
the Médecins Sans Frontières [63] recommendations for door-to-door strate-
gies, some of which are already fulfilled. First, it is good that people already have 
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experience with this approach, and there is some acceptance [23]. Second, it is 
important to coordinate the process with the authorities at neighborhood levels or 
small communities, where information is easy to spread, and it is also easy to record 
the number of residents or households in order to keep track of individuals absent 
during each round and organize catch-up rounds. Baltazar et al. [23] also suggested 
short-term effectiveness studies, but these have been done and reported by Dengo-
Baloi et al. [7] from the same research team. Perhaps the results had not yet been 
analyzed when Baltazar et al. [23] had already completed their report. To maximize 
adherence, Botão et al. [8] suggested sensibilization of the population through 
identification of credible leaders and other influential individualities to function as 
mobilizers during the entire campaign.

Salência et al. [11] discussed about the indiscriminate use of antibiotic to 
children with acute diarrhea as a violation of WHO guidelines, and the authors 
appealed for the optimization of prescription of antibiotics for diarrhea. The 
authors are correct, but the issue requires perhaps more attention, considering that 
WHO guidelines result from the international consensus and, in general, physicians 
are expected to be aware of the dangers of antibiotic overprescription, and this 
practice is often most likely an act of negligence. Thus, there should be penalties to 
discourage such kind of misconduct because it is a sensitive public health matter.

The National Health Institute and partners shall keep organizing the National 
Health Journeys and similar events because they are very constructive platforms 
in which researchers, scholars, and health professionals can share information 
and broaden their scope regarding the reality of cholera and other diseases in 
Mozambique. Such events should be more frequent and organized all over the 
country to give opportunities to people residing in other areas than the capital 
city. It would perhaps be a very good idea to promote conferences about the 
control of cholera or diarrheic diseases in areas of high incidence and engage 
local health professionals or potential actors who can really influence the current 
situation.

The final recommendation is based on the words of Chissaque et al. [10] in 
their summary: the key to control cholera and other diarrheic diseases is a deep 
understanding of the local epidemiology. Such comprehension would facilitate 
predictions and planning on how to prevent outbreaks and manage them if they 
eventually happen. Mozambique could study carefully experiences from other 
countries where cholera is endemic, such as India or Bangladesh, and understand 
how they deal with the matter or at least draw some comparisons and interact with 
foreign scientists. The contexts are surely different, but the problem is similar, and 
solutions might arise from unexpected variables.

6. Post-conclusive note

There will be soon more updates on cholera in Mozambique because there were 
two major outbreaks [40, 64, 65], one still ongoing as this manuscript is under prepa-
ration [66]. They are related to the intense tropical cyclones Idai and Kenneth that 
made landfall in Mozambique’s central and northern provinces, respectively [67]. 
According to Miller and Adebayo [37], Kenneth it is the strongest cyclone recorded 
in the country, and together the tragedies certainly caused the biggest losses since the 
flood in 2000 [68]. Briefly, Devi [40] said that up to April 20, the Ministry of Health 
had declared an outbreak due to Idai, and there had been at least 4979 cases of cholera 
and 6 deaths. Regarding Kenneth, the United Nations Office for the Coordination 
of Humanitarian Affairs (OCHA) [64] declared that as of 12 May, there were 149 
confirmed cases of cholera in Pemba, Metuge, and Mecufi.
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Chapter 10

Exploring Mental Health 
Treatment and Prevention among 
Homeless Older Adults
Ramona Bullock-Johnson and Karen Bullock

Abstract

Homelessness is an issue of social justice, in the United States, because it leaves 
people vulnerable, unsafe, and ill, while not having their basic needs for food and 
shelter met. Although the United States is the wealthiest country in the world, a sig-
nificant number of its residence, whether citizens or not, have experienced home-
lessness in their lifetime. Less than 5 years ago, the U.S. Department of Housing 
and Urban Development (HUD) found that 564,708 people are homeless on any 
given night. There is a dearth of information available that puts older adults at the 
forefront or at the center of homelessness epidemic. Moreover, recent HUD reports 
claim that homelessness has decreased, in the United States, while the National 
Center on Family Homelessness reported that the number of residents experienc-
ing homelessness is steadily climbing and is expected to hit an historic high, within 
the next 5 years. Yet, most of the attention given to homelessness as a public health 
issues, tends to focus on families and children. Few studies have targeted older 
adults and their primary risk factors experiencing homelessness. Important to note 
is the fact that consistent data and accurate reporting about homeless older adults 
are few and far between. This chapter (1) presents a practical definition of home-
lessness, (2) provides a social work framework for understanding and assessing risk 
among homeless populations, as well as, (3) emphasizes the importance of cultural 
competence in health practices for addressing homelessness among older adults as a 
public health concern.

Keywords: older adults, mental health, homelessness

1. Introduction

The United States, the population is aging, and increasingly more adults are 
aging into poverty. At the same time, housing is becoming more unaffordable and 
the costs of health care are rising, leaving older adults at risk of poverty and home-
lessness [1]. Healthcare access for older adults is an important public health issue to 
be addressed globally. In the United States, approximately 10,000 people turn age 
65 daily, and as the population ages in general, the prevalence of homeless among 
older adults remain constant [2]. Based on recent demographic trends, the more 
than 44,000 older adult population accounted for in 2010 will more than double by 
the year 2050, to nearly 93,000 [3].
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Much is written in the health promotion literature about the social determinants 
of health for older adults, generally and more specifically, as it relates to disease 
and health promotion [4]. Moreover, it is well documented that a range of personal, 
social, economic, and environmental factors contribute to individual and popula-
tion health [5, 6]. Specifically, people with better education, more stable employ-
ment, stable housing and living arrangements, and access to preventive health 
services tend to be healthier across the life course [7, 8]. Conversely, poor health 
care outcomes are often made worse by a lack of access and opportunities to engage 
in health social and physical environments [9, 10].

Worth noting is a surveys of patients’ experiences with health care services 
that revealed how well a country’s health system can be observed as meeting the 
needs of its population. Using data from a 2016 survey conducted in 11 countries—
Australia, Canada, France, Germany, the Netherlands, New Zealand, Norway, 
Sweden, Switzerland, the United Kingdom, and the United States—research found 
that adults living in the United States (U.S.) reported poor health and well-being 
and were the most likely to experience accessibility hardships. Furthermore, the 
U.S. lagged behind other countries in making health care affordable and ranked 
poorly on providing timely access to medical care. Deficits in patient engagement 
and chronic care management were reported, in all countries, and at least one in 
five adults experienced a care coordination issue or problem. In particular, often, 
such challenges had high levels of acuity for low-income adults. In the Netherlands, 
performance at the top of the 11-country range on most measures of access, engage-
ment, and coordination was noteworthy as models of best practices [8].

From a psychological and legal perspective, researchers in the United States have 
argued that access to mental healthcare for diverse public health populations need 
improvement, if progress is to be made in the areas of addiction and recovery [11]. 
Sixty percent of people with mental illness do not get the mental healthcare that 
they need, and up to 90% of those with a substance abuse disorder do not receive 
services [12]. Some of the hindrances to those who need to receive mental health-
care include the negative stigma surrounding mental illness, cost of care, limited 
access in rural areas, and lack of transition between services, among other things. 
These obstacles have an even greater impact on those in the population without 
insurance, or lacking sufficient mental health coverage, and those who cannot 
afford to pay out of pocket for these services. Individuals within some minority 
groups often do not have the same health resources as the majority [13]. Adding 
these facts to the number of mentally ill people within the homeless population, it 
appears that those who need the services the most may be unable to obtain it.

The history of homelessness, from a policy standpoint indicates certain pat-
terns of viewing the issue of homelessness, and paints a picture of why the public 
perception is focused on the individual person and not the structure of our society. 
Current policies intended to address homelessness can be improved with the incor-
poration of social work frameworks and perspectives on creating more equitable, 
social and distributive justice treatments and interventions [14], as well as, afford-
able healthcare, public and political opinions span the necessary action or inaction 
of dealing with the social problems at the patient, provider, and policy levels, 
especially mental health services. Unfortunately, many fail to recognize the need for 
healthcare for the aging population. According to the World Health Organization 
[6], 15% of adults aged 60 and over suffer from a mental disorder. There are several 
mental disorders that older adults may be diagnosed with; including dementia, 
depression, anxiety disorder, or substance use problems. According to the American 
Psychiatric Association [15], one in four older adults experience some type of 
mental disorder. This number is expected to rise over the next several years due to 
the overall increase among the aging population.
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Certain characteristics indicate the hypocrisy within mainstream U.S. society’s 
view of the homeless, specifically the homeless that are veterans [16, 17]. In spite of 
the fact that the prevalence of homelessness is paramount and has many contribut-
ing factors, less humane approaches are taken to help them gain self-efficacy to be 
well, emotionally and spiritually. According to National Coalition for the Homeless 
[18], single individuals comprised 66.7% of all people experiencing homeless-
ness (369,081 people), and about 33.3% are people in families (184,661 adults and 
children). Based on these data, approximately 7.2% are older adults and according 
to the National Coalition for the Homeless, some argue the number negatively 
impacted is too small to give an abundance of attention and resources. This mar-
ginalization of older adults should not be tolerated nor condoned. Especially, in the 
United States (US) which is often viewed as the “land of opportunity” or the “home 
of the free and the brave.” Yet there are many people living in this country that do 
not have the means for basic human necessities like food and shelter, and older 
adults are disproportionately impacted [14, 42]. The perception of life in the US, 
in the general public, is far different than the reality of increasingly more people 
who have little to no “opportunity” and some segments of the population feel they 
are neither “free nor brave” enough fight to against the inequities and discrimina-
tory practices that oppress them on a daily basis. In struggling to deal with this 
overwhelming adversity, there is often no attention or time made for the self-care of 
homeless individuals with substance use disorders (SUD).

From a Social Work perspective, what is understood about the standard of 
practice is the importance of looking for resources and strategies for assisting 
marginalized, disenfranchised, poor and underserved individuals, families, groups, 
communities, and a host of others. The Social Work Code of Ethics [19] speaks to 
the value of social justice, as well as, social and political action. To advocate for 
health care reform and especially, for the most effective intervention approaches, so 
that people can have greater access to mental health and substance abuse interven-
tion is in keeping with the Code for the profession of social work.

Older adults, consistent with the reports on younger and middle-aged adults 
are impacted by substance use and addiction in ways that are shaped by biological, 
psychological, and social factors [11]. The social learning theory (SLT) suggests that 
homelessness, as well as, addiction recovery models are rooted the very opinions 
and beliefs that are perpetuated and learn from years of social conditioning and 
exclusion of specific racial and ethnic minority cultural preferences, norms and 
attitudes toward healthcare. Treatments based on this theory can disrupt patterns 
of negative thought and patterns of maladaptive behavior.

Racial disparities in treating mental health disorders are widely discussed in the 
healthcare literature [16, 20–23]. Yet, differences in use of recommended strategies 
to prevent homelessness as a mental health intervention, by race/ethnicity, have 
not been widely examined. Racial disparity in homelessness among older adults to 
growing national concern and questions about barriers to service provision, with 
little attention given to association between health literacy and mental health care; 
especially trauma-informed care. Once of few studies was conducted to examine 
the impact of diversity attributes on health care literacy, and this end, statistical 
data analysis on a nationally representative sample of 15,309 respondents was 
published [24]. The study revealed a significant difference between ethnic/racial 
minorities, as well as, between men and women. Most notable were the differences 
between social, economic, and educational factors that influenced outcomes. This 
research is especially relevant to the topic of older adults, race/ethnicity and effec-
tive prevention and intervention of homelessness. Furthermore, national advocacy 
reports and federal government sponsored initiatives consistently document the 
health disparities that racial and ethnic minority persons experience [23, 42]. 
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More specifically, racial minority groups, in the U.S., experience disproportion-
ately higher rates of homelessness, than racially White groups. In considering 
homelessness as a public health problem that requires attention to access and 
acceptability of healthcare, food, shelter and social support, the clear link for older 
adults is the strong correlation between mental health and homelessness [11].

2. Homelessness, mental health and substance use disorders

A practical definition of substance use is one of the most commonly described 
and identified health risks among people experiencing homelessness [25]. 
Homelessness is defined as the absence of a permanent home. Individuals and 
families may live on the streets, in a shelter, a single room occupancy facility, 
abandoned building or vehicle, or in any other unstable or non-permanent living 
arrangement (Section 330 of the Public Health Service Act (42U.S.C., 254b)). For 
more than a decade, studies reporting on the experiences of homeless persons have 
examined the association between living arrangement and substance use disorder 
treatment program characteristics, because housing instability is known to impact 
mental health and SUD prevention and intervention efforts [17, 26]. Substance use 
among older adults, specifically who are homeless, is associated with decreased 
mobility of physical and mental health capacity [25] and early onset morbidity and 
mortality [27]. For these reasons, more attention on older adults as a special popu-
lation of concerns for mental health prevention and intervention is warranted.

3. Approaches and frameworks

Behavioral modification interventions have been proven to be effective. These 
approaches are client-centered and provide support for abstinence from substance 
use. Moreover, such flexible models of care offer a range of modifiable frameworks 
for addressing attitudes and behaviors related to addiction and recovery [28]. In 
the field of social work practice, in particular, problem-solving frameworks are 
often recommended because of the evidence-based, culturally informed, manual-
ized strategic tools that give mental health care provider the options to tailor the 
intervention to diverse populations and can be implemented in a range of different 
settings, including clinics, hospital, community-based environments and even 
in-home services with older adults, specifically [22, 29].

Arguably, mental health intervention should take more of a community-based 
prevention approach versus a medical model, institutional treatment, when tai-
lored to, and for persons living in homeliness [11]. The debate about the degree to 
which homeless persons will be able to access services to address their problems 
of substance use disorders, as well as, home and food insecurity, rest squarely on 
macro-level factors, including policies, legislation, research for evidence-based 
recommendations and solutions. The World Health Organization (WHO) recog-
nizes mental disorders a public health concern, worldwide and its use of the term 
“disorder,” implies the existence of observable behaviors or symptoms that interfere 
with normal functioning and that cause distress. Homelessness can exacerbate the 
symptoms of mental illness, causing an individual to become debilitated, depressed 
and anxious, all of which can be costly, socially and economically for individuals 
and families. Prevention of mental disorders and effective interventions, as well 
as, population-based policies that support and foster health accessibility among all 
person, are among the ongoing challenges that countries, worldwide must contend 
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with [30]. In the U.S., culturally specific approaches to addressing mental health 
prevention and intervention among older adults is an important aspect of health 
care access.

4.  Promising preventive strategies using a cultural competence 
framework

A cultural competence framework is one that guides healthcare providers’ 
behaviors, attitudes, value and perspective on caring for individuals, families 
and communities. The culturally competent service provider takes into account 
an individual’s multiple identities, preferences, norms, beliefs, as well as, their 
social determinants of health. The way in which healthcare providers’ social and 
professional experiences impact their worldview, particularly as it relates to their 
delivery of care to diverse populations and it influences how and to what degree 
they are willing to ensure equity and parity in the mental healthcare services 
they provide. Furthermore, while homelessness is not considered to be a deter-
minant of mental illness, interdisciplinary research and evidence-based theories 
suggest a strong correlation race culture, homelessness and access to healthcare 
[12, 13, 31]. Mental health providers have argued that it is extremely challeng-
ing to implement standard intervention strategies with this diverse population. 
The stigma associated with aging and mental health can make it rather difficult 
for providers to understand how to facilitate the same approaches with housing 
secure individuals, as one would implement with older adults living with home-
lessness. Changing the views and perspectives require a cultural competence 
lens through which to see and experience prevention and intervention this older 
adult populations. Based a comprehensive literature review, self-care and mind-
fulness are useful supporting cognitive behavioral modification interventions 
with person’s managing mental health and substance use disorders [14]. These 
strategies may well have lasting, positive impacts on health outcomes. Promising 
preventive strategies for addressing mental health care among older persons that 
are homeless require a range of varied interventions. Some additional recom-
mended approaches include self-help groups, integration of spiritual/religious 
beliefs, reminiscence therapy that incorporates the focus of balanced review and 
reflection of one’s past life, and/or interdisciplinary clinical pharmacological 
treatments, as needed to maintain activities of daily living, physical exercise, 
and psychosocial health, while in recovery from substance use and homelessness 
[32]. The adaptation to cultural norms, attitudes and preference can increase 
accessibility and acceptability [13, 17, 22].

Cognitive behavioral literacy therapy using books, audiotapes, and video 
presentations also has been shown to alleviate mild depressive symptoms through 
promotion of self-help [33]. Such audio and video media for the elderly should take 
into consider educational level, readability, font size, and use of examples relevant 
different cultural groups. For example, appropriate content targeting older adults 
transitioning out of homelessness could involve retirement planning that includes 
development of positive expectations of a new life phase, a change of environment, 
developing new interests and stronger social support networks.

Preventive strategies aimed specifically at elders’ spiritual/religious beliefs 
have been shown to be more effective than treatment-as-usual which neglects such 
beliefs and related practices [34]. These strategies may include religious participa-
tion involving prayer, spiritual music consumption, emotional and psychologi-
cal preparation for an afterlife, a review of one’s life journeys, and/or spiritual 
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nizes mental disorders a public health concern, worldwide and its use of the term 
“disorder,” implies the existence of observable behaviors or symptoms that interfere 
with normal functioning and that cause distress. Homelessness can exacerbate the 
symptoms of mental illness, causing an individual to become debilitated, depressed 
and anxious, all of which can be costly, socially and economically for individuals 
and families. Prevention of mental disorders and effective interventions, as well 
as, population-based policies that support and foster health accessibility among all 
person, are among the ongoing challenges that countries, worldwide must contend 
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professional experiences impact their worldview, particularly as it relates to their 
delivery of care to diverse populations and it influences how and to what degree 
they are willing to ensure equity and parity in the mental healthcare services 
they provide. Furthermore, while homelessness is not considered to be a deter-
minant of mental illness, interdisciplinary research and evidence-based theories 
suggest a strong correlation race culture, homelessness and access to healthcare 
[12, 13, 31]. Mental health providers have argued that it is extremely challeng-
ing to implement standard intervention strategies with this diverse population. 
The stigma associated with aging and mental health can make it rather difficult 
for providers to understand how to facilitate the same approaches with housing 
secure individuals, as one would implement with older adults living with home-
lessness. Changing the views and perspectives require a cultural competence 
lens through which to see and experience prevention and intervention this older 
adult populations. Based a comprehensive literature review, self-care and mind-
fulness are useful supporting cognitive behavioral modification interventions 
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strategies may well have lasting, positive impacts on health outcomes. Promising 
preventive strategies for addressing mental health care among older persons that 
are homeless require a range of varied interventions. Some additional recom-
mended approaches include self-help groups, integration of spiritual/religious 
beliefs, reminiscence therapy that incorporates the focus of balanced review and 
reflection of one’s past life, and/or interdisciplinary clinical pharmacological 
treatments, as needed to maintain activities of daily living, physical exercise, 
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promotion of self-help [33]. Such audio and video media for the elderly should take 
into consider educational level, readability, font size, and use of examples relevant 
different cultural groups. For example, appropriate content targeting older adults 
transitioning out of homelessness could involve retirement planning that includes 
development of positive expectations of a new life phase, a change of environment, 
developing new interests and stronger social support networks.

Preventive strategies aimed specifically at elders’ spiritual/religious beliefs 
have been shown to be more effective than treatment-as-usual which neglects such 
beliefs and related practices [34]. These strategies may include religious participa-
tion involving prayer, spiritual music consumption, emotional and psychologi-
cal preparation for an afterlife, a review of one’s life journeys, and/or spiritual 
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counseling. Research has shown [35] that involvement in spiritual/religious activi-
ties led to decreased depression among some other adults. In the U.S., the 12-Step 
model of addiction recovery has principles that guide the processes [36] and one of 
the core components is ‘belief in a higher power.’

Reminiscence or life review therapy has yielded mixed results [33]. This 
potentially preventive approach involves literally reviewing one’s life experiences 
as far back as one can remember and examining each life stage in terms of one’s 
choices and the consequences of those choices for self and others. Given that the 
consequences of such experiences could be either positive or negative, perhaps it 
is the attitude toward such consequences that is critical to the effectiveness of this 
approach for prevention. If one believes that life is an opportunity to learn, then 
the results of the life review may prove to be positive and instructive for further 
learning and avoiding the same mistakes, thereby allowing for self-correcting and a 
sense of perceived control.

Psychodynamic therapy has also been evaluated empirically continue to have 
popularity as an approach within a managed care environment that reimburses 
only empirically supported treatments for older adults [33]. With homeless older 
adults, such interventions have been facilitated in substance abuse recovery pro-
gram and in other shelter-based program that address mental health conditions, 
including SUDs [11].

Pharmacotherapy may also be an effective prevention strategy with older adults 
and there are a number of recommendation for addressing risk and side effects of 
antidepressant medication when prescribed to older adults, and especially those 
that are in addiction recovery [37]. One precaution is that approximately 20% of 
older adults have serious health problems that can be aggravated by antidepressant 
medications, including increased risk of physical injuries and hypertension disor-
ders [33]. Moreover, research suggests that anti-anxiety and other sedative medica-
tions worsen conditions of depression and perhaps anxiety, among older people 
with substance use disorders [38–42]. Noteworthy is caveat methodological flaws 
and limitations may contribute to these negative findings in the research. Variations 
in interventions techniques, provider characteristic and sociocultural diversity of 
the participants are not clearly explained and such omissions can result in ambigu-
ous and confounding effects.

5. Summary

As a moral imperative, fundamental in the profession of social work, the core 
value and belief that every human being deserves a home, food, clothing and 
access to health care compel us to make this call to action. Older adults should 
not be excluded from the inalienable rights and dignities, worldwide [19] to have 
their basic needs met. As the risk of homelessness among older adults increases, 
this becomes a public health and human right concern for healthcare systems and 
providers. This call to action for expedient problem-solving to prevent older adults 
from living in poverty and becoming homeless. Solutions are within our local, 
regional, national and global reach, such as expanding and strengthening the exist-
ing safety net of health care and minimum income supports, such as Temporary 
Assistance for Needy Families (TANF), Child Support Enforcement, Medicare 
and Medicaid, as well as, including a livable wage for those whom continue to be 
employed. An increase in the supply and accessibility of affordable housing for 
the aging population and low-cost or no-cost community based mental health and 
substance disorder prevention and intervention services are a few of the recom-
mended solutions [42].
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