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Abstract  
Background: In low and lower-middle-income countries, maternal and child health 

interventions have not been considered holistically. Evidence suggests that inequity in the 

coverage of services impedes progress in maternal and child health and conventional 

coverage measures do not account for quality. This research aimed to generate policy-

relevant evidence by comprehensively assessing the coverage and inequalities in 

maternal, and child health interventions across the continuum of care in Ethiopia.  

Methods: This research comprises a systematic review and three cross-sectional 

analyses of the Ethiopia Demographic and Health Surveys. The first study identified the 

determinants of the continuum of care in maternal and child health using quantile 

regression. The second study assessed inequalities in maternal and child health coverage 

along the continuum of care and the major contributors to the inequality. The third study 

presented a systematic review of studies evaluating effective coverage of maternal and 

child health services. Finally, the fourth study assessed the effective coverage of newborn 

postnatal care in Ethiopia.  

Results: The results of the first study showed that the average composite coverage index 

was 39%. Postnatal care for newborns had the lowest coverage (12%). Further, individual, 

socioeconomic and reproductive factors influenced the continuum of care differently 

across levels of the composite coverage index. Findings from the second study revealed 

that the composite coverage index increased from 24% in 2000 to 42% in 2016. However, 

coverage was pro-rich, and the wealth quintile was the major contributor to the 

inequalities in all survey years. 

The systematic review found (1) the effective coverage values were lower when the crude 

coverage estimates were adjusted to account for the quality of care; (2) quality 
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assessments addressed structural, process and outcome domains individually or 

combined; (3) the wealthiest quintile had a higher effective coverage of services than the 

poorest quintile. The fourth study found that the crude coverage of newborn postnatal 

care was 13% in Ethiopia, but 9% when adjusted for quality. Further, a spatial variation 

across regions and a pro-rich inequality in high-quality newborn postnatal care were 

demonstrated. 

Conclusions: Ethiopian women and children are not receiving the best possible health 

benefits, and government efforts to address inequity are insufficient, underscoring areas 

for improvement. Tailored interventions are required that address the determinants of the 

continuum of care. Furthermore, the findings suggest that national policy and 

programming efforts should prioritise accessibility and high-quality care, particularly for 

disadvantaged sub-groups and geographical locations that lag behind. 

 

 



1 
 

CHAPTER ONE 

INTRODUCTION
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Chapter 1 Background  

1.1 Overview 

This research examined the coverage and disparities in maternal newborn and child health 

(MCH) interventions along the continuum of care in Ethiopia. Ethiopia continues to have 

one of the highest rates of maternal and child mortality in the world. Existing population-

based coverage measures focused on a narrowed scope of the continuum of care, relied 

on access or health care contact, and showed a noticeable gap between different 

population subgroups. A comprehensive assessment of coverage and its distribution 

across different subgroups of the population is crucial for designing appropriate evidence-

based programmes and policies and thus, improving MCH outcomes. 

The introductory chapter provides background information about the concept of coverage 

in relation to the Sustainable Development Goals (SDG) and Universal Health Coverage 

(UHC). The chapter highlights the essential MCH interventions recommended by the 

World Health Organisation (WHO). In addition, this chapter presents the status of MCH 

in Ethiopia, and the rationale and aims of my research. General information about 

Ethiopia including the healthcare system is also provided. The section concludes with the 

outline of the research. 

1.2 Coverage and the Sustainable Development Goals  

The goal of the health system is to promote people’s health through a network of 

resources, institutions, organisations, and people. One of the building blocks of the health 

system is service delivery. Strengthening service delivery is crucial to meeting health-

related targets and making progress towards sustainable development (Murray et al., 2003). 

The importance of service delivery for people has resulted in the measurement of access, 

availability, utilisation, and coverage having a significant role in the existing health policy 
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literature (Papanicolas et al., 2022). Access denotes whether there is a continued and 

organised supply of appropriate and adequate care that is geographically, financially, 

culturally, and functionally within easy reach of a target population. Availability implies 

the physical existence or delivery of services that fulfil a minimum standard, while 

utilisation is related to the quantification of the use of health services (Gulliford et al., 

2002). Coverage, a key area of interest for public health analysts, explains what proportion 

of the target population who need services can receive, or have received, them. The 

coverage level a program achieves is one measure to determine how well it is performing 

and is used to guide priority setting. It can be measured at different levels of the health 

system. Health service coverage indicators describe the relationship between the 

population in need and the services received (Tanahashi, 1978). 

The health and well-being of women and children - vital to creating a healthy world- were 

the focus of two of the eight Millennium Development Goals (MDGs 4 and 5). The 

existing SDGs proposed a much broader agenda that goes beyond what has been set for 

the MDGs through its aim to “ensure healthy lives and promote well-being for all” by 

2030. Women’s and children’s health are addressed under SDG3. Several targets are 

closely linked with MCH either directly or indirectly (Brizuela and Tunçalp, 2017). By 

2030, the SDGs call for significant reductions in maternal, neonatal, and child mortality 

as well as universal access to sexual and reproductive health care (WHO, 2017b). 

Monitoring the coverage of interventions in MCH continues to be central to assessing 

progress towards national and international health goals. As such, further improvements 

in coverage, quality, and measurement of effective interventions are needed to achieve 

these goals (Requejo et al., 2020). 
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UHC has become a priority policy framework to improve global health. Achieving UHC 

plays an important role in attaining other health-related targets of the SDGs. As countries 

follow the call for UHC, guidelines and indicators to monitor its progress are required 

(Tangcharoensathien et al., 2015).  UHC consists of three interrelated components: 

population coverage, financial risk protection, and service coverage. Population coverage 

measures the percentage of the population reached by the services, while financial 

protection measures the extent to which the population is protected from the financial 

hardship of accessing needed health care. The aspiration that all people can obtain the 

health services they need is reflected by the third component. Several indicators have 

been suggested as part of these concepts for the measurement of UHC. Reproductive, 

maternal, newborn, and child health (RMCH) services are a critical part of the UHC 

framework (WHO, 2010b). 

Several interventions have been put in place across different countries to transform the 

delivery of health care. Poor MCH outcomes have been at the top of the global health 

agenda for over the last 20 years (Moller et al., 2019). While different factors contribute to 

maternal and child deaths, one effective means to reduce this burden is the provision of 

effective RMCH interventions. Appropriate interventions and appropriate health 

resources have an enormous potential to avert maternal and child deaths (Gülmezoglu et 

al., 2016). The health and well-being of mothers and children are linked; the measures for 

improving women’s health have positive impacts on child outcomes. MCH care programs 

should include essential interventions - delivered through health services, family, and 

community- to improve MCH and survival (Lassi et al., 2014). 
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1.3 Essential maternal, newborn, and child health interventions 

Antenatal care (ANC) is an intervention designed to promote healthy behaviours and 

preparedness during conception, childbirth, and after delivery, as well as provide early 

detection and treatment of complications. The components of ANC include health 

education, health promotion, risk identification, and prevention and management of 

pregnancy-related diseases. Timely and adequate ANC contact with a health care provider 

is recommended for early detection of pregnancy complications and to improve women’s 

experience of care (WHO, 2016b). The other intervention, tetanus vaccination, is a major 

component of the strategy to eradicate maternal and neonatal tetanus. It is estimated that 

the immunisation of women during pregnancy with at least two doses of tetanus toxoid 

reduced mortality from neonatal tetanus by 94% (Blencowe et al., 2010). Women of 

childbearing age also benefit from family planning intervention, as it reduces the risks of 

unintended pregnancies, unsafe abortion, and associated deaths. Access to contraception 

allows people to attain their desired number of children or determine the spacing of their 

pregnancy (WHO, 2010a).   

Skilled birth attendance is the other fundamental maternal health indicator that measures 

the health system’s ability to provide sufficient care during birth- a period when death 

and morbidity rates are very high. A key strategy to ensure skilled care during childbirth 

is to have all deliveries in health facilities where obstetric complications may be addressed 

as they develop (WHO, 2004). The 2016 WHO statement on improving the quality of 

maternal and newborn care emphasises the importance of safe childbirth practices in 

reducing morbidity and mortality. The guideline stresses the significance of skilled birth 

attendance, which involves the presence of a trained healthcare professional, such as a 

midwife, nurse, or doctor, during childbirth. Skilled health personnel are trained to 
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manage complications that may arise during labour and delivery, reducing the risk of 

adverse outcomes for both the mother and newborn (WHO, 2016a). 

It has also been revealed that postnatal care (PNC), a fundamental component of the 

continuum of maternal, newborn and child care, is essential for the survival and well-

being of mothers and newborn babies (WHO, 2022c). The period beginning immediately 

after childbirth and extending up to 42 days is the most vulnerable time for both the 

mother and newborn. Over 65% of maternal deaths occur during this time.  In the case of 

newborns, around 75 percent of deaths occur during the first week of life, with the 

majority in the first 48 hours. Early detection of conditions that may adversely affect the 

health and development of the newborn is an important component of quality routine 

newborn care. However, PNC is the most neglected period having the lowest median 

national coverage of interventions on the continuum of MCH care persistently (WHO, 

2020c).  

Child health interventions such as vaccination programs and infant and young child 

feeding practices (IYCF) are cost-effective and safe prevention strategies against 

common childhood illnesses. If implemented properly and according to guidelines, 

immunisations prevent an estimated 2.5 million vaccine-preventable deaths among under-

five children annually. The WHO recommends full vaccination to prevent childhood 

morbidities and mortalities (WHO, 2017a). In developing countries, a child who received 

a Bacillus Callmete Guerin (BCG) vaccination against tuberculosis; three doses of 

pentavalent vaccine (DPT-Hep B-Hi-b) against diphtheria, pertussis, tetanus, 

Haemophilus influenzae type b and hepatitis B, at least three doses of polio vaccine, and 

one dose of measles vaccine is considered fully vaccinated (Feikin et al., 2016). Further, to 

ensure good nutrition and safeguard child survival, the WHO recommends that all babies 

be exclusively breastfed for about the first six months, then gradually introduced to 
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appropriate complementary foods after six months and breastfed on-demand up to the age 

of two years or older (WHO, 2021). 

1.4 Statement of the problem and rationale 

Effective MCH interventions are essential to accelerate progress toward the SDGs. 

Achieving the SDG target of a global maternal mortality of no more than 70 per 100 000 

live births, child mortality of no more than 25 per 1000 live births and neonatal mortality 

rate of 12 or fewer by 2030 require continued efforts in all countries. There is evidence 

that reaching the set goals could save the lives of 1.6 million women and 10.2 million 

children in total (McArthur et al., 2018).  

However, in most countries, the essential MCH interventions still do not reach their target 

populations, and the goals are far from being achieved. The global maternal mortality 

remains unacceptably high with an estimated 211 deaths per 100,000 live births in 2017 

(WHO, 2019b). Likewise, global childhood mortality continues to be high worldwide. In 

2020, an estimated 5 million children died before their fifth birthday, approximately half 

(2.4 million) of which occurred in the first month of life (WHO, 2022a). Low and middle-

income countries (LMICs) take the largest share of the burdens of maternal and newborn 

morbidity and mortality. Approximately 86% of the predicted global maternal deaths in 

2017 occurred in the world's least developed regions, Sub-Saharan Africa, and Southern 

Asia, with sub-Saharan Africa alone accounting for close to 66% (WHO, 2019b). These 

regions also account for more than 80 per cent of the global under-five deaths in 2020 

(WHO, 2022a). Most maternal and child mortalities and morbidities are preventable or can 

be treated with simple, cost-effective interventions. 

Despite adopting comprehensive policy measures, the rate of maternal and child mortality 

in Ethiopia remains one of the highest in the world. Ethiopia is one of six nations that 
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account for more than half of the world's annual maternal deaths, with 14,000 maternal 

deaths occurring each year and a maternal mortality rate of 412 per 100,000 live births. 

The under-five and infant mortality rates were 67 deaths per 1,000 live births, and 48 

deaths per 1,000 live births, respectively (WHO, 2019b, CSA [Ethiopia] and ICF, 2016). It has 

also been reported that easily preventable diseases claim the lives of more than 704 

children every day (United Nations Inter-agency Group for Child Mortality Estimation 

(UNIGME), 2019). Figure 1 and figure 2 shows pregnancy related deaths per 100,00 live 

births and under five mortality rates per 1000 live births in Ethiopia from 2000-2016.

Figure 1. Trends in maternal mortality ratio in Ethiopia from 2000-2016

Source: (CSA [Ethiopia] and ICF, 2016)
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Figure 2. Trends in early childhood mortality rates

Source: (CSA [Ethiopia] and ICF, 2016)

Maternal, newborn, and child morbidity and mortality have significant socioeconomic 

consequences (Miller and Belizán, 2015, Thomas, 2020). Many strategies have been 

implemented to reduce maternal and child deaths (Bhutta et al., 2014). The continuum of 

care has been well known as a potential means to reduce neonatal, child and maternal 

mortality through integrated service delivery. It is recommended as advantageous over 

MCH services provided separately to achieve positive MCH outcomes and prevent 

millions of needless deaths (Kikuchi et al., 2015, Yeji et al., 2015). Although there is progress 

in each segment of MCH care in Ethiopia, improvements in the coverage of any individual 

service do not guarantee that women and children receive all required services. Often, 

MCH services are addressed separately or dealt with a narrowed scope, resulting in gaps 

within care, affecting newborn babies in particular (Chaka et al., 2019b, Birhane et al., 2022). 

It has also been shown that progress in MCH is hampered by high levels of disparities in 

the coverage of key services (Wuneh et al., 2019). In addition, there is a growing 
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recognition that increased contact with health care is not consistently related to an 

improved outcome. A possible explanation for this could be the low quality of care 

received in health facilities (Jannati et al., 2018). Existing population-based coverage 

measures do not incorporate quality adjustments and rely on access or contact coverage 

only (CSA [Ethiopia] and ICF, 2016). 

Understanding the determinants of the continuum of MCH care is imperative for the 

successful continuity of interventions and eventually for improvements in MCH 

outcomes. It is also important to investigate disparities in MCH coverage along with its 

contributors to focus programme resources on bridging gaps in MCH coverage along the 

continuum. Ensuring access to high-quality maternal and newborn care is a global priority 

to minimise avoidable mortality and morbidity. This goal requires measuring the quality 

of care delivered to women and newborns, and effective coverage measures are currently 

suggested as best practices. A recent review of evidence identified that postpartum 

women and newborns were neglected populations in the MCH research studies in 

Ethiopia, underscoring the need for additional studies (Chan et al., 2021).  
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1.5 Aims and scope of this research  

1.5.1 Research aim  

The overall aim of this research was to comprehensively assess the coverage and 

inequalities in MCH interventions along the continuum of care in Ethiopia. The ultimate 

objective was to generate policy and program-relevant evidence to improve coverage of 

MCH and address inequalities.   

The specific objectives are as follows: 

1. To assess the determinants of the continuum of care for MCH services in Ethiopia 

using the modified composite coverage index (Chapter four) 

2. To assess the inequalities in MCH coverage and its contributors in Ethiopia using 

2000, 2005, 2011, and 2016 Demographic and Health Surveys (Chapter five) 

3. To conduct a systematic review of studies examining the effective coverage of 

MCH services (Chapter six) 

4. To assess the level, inequality, and geographic distribution of the effective 

coverage of newborn PNC in Ethiopia (Chapter seven) 

1.5.2 Overview of Ethiopia  

1.5.2.1 Geography, population, and economy  

The studies within this thesis focused on Ethiopia, a landlocked country located in the 

horn of Africa. Ethiopia is bordered by Eritrea in the north, Djibouti in the northeast, 

Sudan in the west, Somalia in the east and northeast, and Kenya in the south. The country 

is administratively structured into nine regional states—Tigray, Affar, Amhara, Oromiya, 

Somali, Benishangul-Gumuz, Southern Nations Nationalities and Peoples (SNNP), 

Gambela, and Harari—and two city administrations, i.e., Addis Ababa and Dire Dawa 

Administration Councils. Ethiopia has more than 80 ethnic groups and Addis Ababa is 
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the nation’s capital and largest city in the country (see Figure 3). The country’s total 

surface area is about 1,112,000 square kilometre (472,000 sq. miles). Ethiopia is the 

second most populous African country next to Nigeria, with a population estimated at 118 

million people. In 2021, more than half of the total population was between the ages 15-

64 years and women constituted 57% of this age group (World Bank, 2021). The total 

fertility rate (TFR) in Ethiopia was 4.6 children per woman in 2016 (Central Statistical 

Agency (CSA) [Ethiopia] and ICF, 2016). The overall life expectancy at birth in the country is 

67 years (World Bank, 2020).  

There are a variety of distinct topographical zones in Ethiopia, from the highest point at 

Ras Dashen, 4,550 meters above sea level, to the Affar Depression, 110 meters below sea 

level. Depending on the geography, the climate can range from 10 degrees Celsius in the 

highlands to 47 degrees Celsius in the Affar Depression (CSA [Ethiopia], 2009).  

More than 80% of Ethiopia’s population live in rural areas. Agriculture is the largest 

sector in the Ethiopian economy, which accounts for about 42% of the total Gross 

Domestic Product (GDP) and it significantly affects all other economic sectors and 

development processes (Komarek et al., 2019). According to the world bank, Ethiopia is 

classified as a low-income country (World Bank, 2022). The Birr is the official currency of 

Ethiopia and at the current exchange rate, 1 US dollar is equivalent to about 50 Birr. One 

of Ethiopia's main developmental goals has been to reduce poverty through sustained 

economic growth. In light of this, the Growth and Transformation Plan (GTP) has been 

used as a national five-year plan to improve the country's economy (Ethiopia National 

Planning Commission, 2016). The country has significant rates of illiteracy, and it is 

estimated at 52%, 73% and 15% among people aged 15 years and above, among youth 

and among the elderly population (65), respectively (World Bank, 2017).  
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Figure 3: The regional map of Ethiopia 

Source: (World Map, 2016) 

1.5.3 Health care delivery system in Ethiopia  

The health sector in Ethiopia is contributing to economic growth in the country along 

with other sectors. The government is the main health service provider in the country. 

The health policy of Ethiopia was developed in 1993 with the aim of providing access to 

basic packages of primary health care services to the population. Since the inception of 

the national health policy, the country has developed and implemented strategic 

documents such as the 20-year envisioning document, Health Sector Development 
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Program (HSDP), and the Health Sector Transformation Plan (HSTP) to guide the 

priorities within the health sector (Rono et al., 2022). The HSDP was implemented in four 

series of five-year phases from 1997 up to 2015. The HSTP, which aligns well with SDG 

3, commenced in 2015. The first phase of HSTP covered the period between July 2015 

to June 2020, while the second phase covers the period between July 2020 to June 2025 

(FMOH, 2021).  

The healthcare delivery system in Ethiopia is organized into a three-tier healthcare 

system: primary, secondary, and tertiary levels of care.  The first level is the primary level 

of care which consists of a primary hospital (covering 60,000–100,000 people), health 

centres (covering 25,000–40,000 people) and five satellite health posts (covering 3,000–

5,000 people). The primary health care unit, composed of a health centre and five satellite 

health posts, is the unit most accessible to the general population. The secondary level of 

care comprises a general hospital, covering a population of 1.0–1.5 million. A tertiary 

health care system includes a specialized hospital serving 3.5–5.0 million people. A 

referral system has been established between and within the health institutions to connect 

each level of care (FMOH, 2010).  
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Figure 4. The three-tier health care delivery system of Ethiopia 

Despite significant progress in health at the national level, health services are unevenly 

distributed across different regions, urban and rural areas, and socioeconomic groups. 

Remote regions in Ethiopia have very limited access to health facilities, making 

inadequate health coverage a particular concern in these areas. Poor health systems, 

underdeveloped roads, transport problems and limited infrastructure make it difficult to 

reach the poor and remote (FMOH, 2020).  

The Ethiopian government followed policies, strategies and programs that were pro-poor 

and put a large amount of effort and resources into strengthening its health system 

(Admasu et al., 2016). The health system strengthening has been spearheaded by the 

Ministry of Health with support from multiple stakeholders and it is guided by the six 

building blocks of a health system outlined by the WHO: (i) service delivery, (ii) health 
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workforce, (iii) health information systems, (iv) access to essential medicines, (v) 

financing, and (vi) leadership or governance (WHO, 2007). Amongst locally tailored, 

multi-faceted pro-poor approaches in Ethiopia are the country’s flagship program, called 

the Health Extension Programme (HEP), the health development army program, the 

implementation of Social Health Insurance scheme, and the scale-up of Community-

based Health Insurance scheme (FMOH, 2010).  

All Ethiopians, primarily women and children, receive essential services from HEP at an 

affordable cost. Community ownership is the cornerstone of HEP, which allows 

communities to manage health problems specific to their communities, thereby producing 

their own health. The HEP was launched in 2003 as the main vehicle for achieving 

universal coverage of primary health care- the core of the health system in Ethiopia. This 

innovative community-based program was developed with 16 packages under family 

health services, disease prevention and control, hygiene and environmental sanitation, 

and health education and communication areas. The health extension workers -the key 

actors in the implementation of the program – provide basic preventive and curative 

health services. The HEP contributed to the improvements in the potential coverage of 

health services and its contribution in the areas of maternal and child health, 

communicable diseases, hygiene and sanitation, knowledge and health care seeking has 

been significant (Assefa et al., 2020).  
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Figure 5. Packages of the Health Extension Program of Ethiopia 

Source: (Assefa et al., 2019) 
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1.6 Thesis outline  

This PhD thesis comprises eight chapters: Four of these chapters consist of manuscripts 

(including two published manuscripts, and two submitted for publication) along with a 

general introduction, literature, methods summary, and discussion. Chapter one explores 

the concept of coverage, SDGs, and UHC, providing background information. It also 

highlights essential MCH interventions, discusses the status of MCH in Ethiopia, and 

outlines the research aims and rationale. The second chapter contains a review of 

literature in relation to the summary measures of coverage and the continuum of care 

providing insights into their measurements and previous studies related to these topics. 

This chapter also discusses research on the determinants of the continuum of MCH care. 

Chapter three focuses on the methods employed throughout the research. This chapter 

provides a concise overview of the study design and settings, data source, and analytical 

approaches used to address the research aims in the thesis.  

Chapter four (study one) investigates the determinants of continuum of care for MCH 

services in Ethiopia using a quantile regression approach. This rigorous analysis sheds 

light on the factors influencing the provision of continuity of care for MCH services. In 

chapter five (study two), inequalities in MCH coverage in Ethiopia are examined through 

decomposition analyses. This chapter presents a secondary analysis of the Ethiopian 

Demographic and Health Surveys (EDHS) conducted in 2000, 2005, 2011, and 2016, 

offering valuable insights into disparities in MCH coverage. Chapter six (study three) 

presents the findings of a systematic review focusing on the effective coverage of MCH 

services. It explores strategies for measuring quality and highlights inequalities in 

effective coverage. Chapter seven (study four) presents a secondary analysis of the 

effective coverage of newborn postnatal care, examining both its inequality and spatial 

distribution in Ethiopia. Chapter eight concludes the thesis by summarising the key 
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findings, discussing their implications, highlighting the strengths and limitations of the 

research, and offering concluding remarks. 

1.7 Chapter summary 

Chapter one provided a detailed background on the concept of coverage and its 

significance in relation to global goals. This chapter also presented the research aims, 

rationale and study setting. The next chapter is a literature review of the measures of 

coverage of MCH interventions along the continuum of care. 
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CHAPTER TWO 

MEASURES OF COVERAGE ALONG THE 

CONTINUUM OF MATERNAL, NEWBORN, AND 

CHILD HEALTH CARE
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Chapter 2 Literature review  
 

2.1 Overview  

This chapter focuses on the concept of the continuum of care and measures of coverage 

along the continuum of MCH care. In this chapter, the available evidence concerning the 

factors that affect the continuum of care for MCH services is reviewed. In addition to this 

chapter, study three in chapter six presents a brief systematic review of the evaluations of 

the effective coverage of MCH interventions. 

2.2 The continuum of maternal, newborn, and child health care 

Globally, it is estimated that nearly 80% of maternal deaths and up to two third of 

newborn deaths could be averted if women and children have access to effective health 

services (Sully et al., 2020). Several intervention indicators have been used to monitor 

RMCH coverage. In the past MCH policies and programs, there has been a tendency to 

treat the health and well-being of mothers, newborns and children as separate entities 

instead of embracing the necessitated fully integrated approach. This resulted in gaps in 

care and missed opportunities. Strategies for improving maternal health must also 

incorporate child health elements (Tinker et al., 2005).  

The concept of continuum of care has gained attention as a cost-effective measure to 

improve MCH based on the assumption that MCH are inextricably linked and must be 

dealt with in an integrated manner. An effective continuum of care meets a woman's 

health requirements prior to, during and after pregnancy, as well as newborn and childcare 

throughout the life cycle. The continuum of care provides a more holistic health 

experience for women and children as each stage builds on the achievements of the 

preceding stage. A lack of appropriate care at any level of the continuum is linked to poor 



22 
 

MCH outcomes (Owili et al., 2016). As elaborated by Kerber et al., the continuum of care 

for MCH can be defined over the dimension of time (throughout the lifecycle, including 

adolescence, pregnancy, childbirth, the postnatal period, and childhood), and over the 

dimension of places of caregiving (including households and communities, outpatient and 

outreach services, and clinical-care settings) (Kerber et al., 2007). The time dimension 

involves building on previous care and preparing for future care, as each contact in the 

health system is an opportunity to amplify the effect of the subsequent contact. For 

instance, providing family planning counselling and services before conception 

contributes to an intended pregnancy at the right time; during the prenatal period, it primes 

the woman through counselling to the risks associated with short birth intervals and the 

advantages of spacing, as well as the availability of various modern contraceptive options; 

and during delivery and postpartum care, it continues the counselling process and, if 

appropriate, provides the contraceptive of choice. 

The continuum of care over the dimension of place connects various levels of the home 

and community to the first-level facility, as well as a referral linkage to the appropriate 

higher-level institution to ensure that quality care is provided at the right place and linked 

to the next level of care when needed. An example of the place dimension could be an 

effective postpartum care package that involves community-based visits for counselling 

by community health workers, provision of basic services like family planning at the local 

health facility, and referral to a hospital for treatment of complications (Lawn and Kerber, 

2006). 
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Figure 6. The dimensions of the continuum of care for maternal, newborn and child health 

Source: (ICAI, 2018) 

2.3 Measures of coverage along the continuum of care 

Researchers and policymakers use different ways to measure and monitor the continuum 

of care for MCH. There isn’t yet a commonly accepted representative measurement tool. 

A handful of studies have applied the narrowed scope of the continuum of care, 

considering the time component of continuity of care focusing on women during the 

period from pregnancy to childbirth and after delivery (Abegunde et al., 2015, Akinyemi et 

al., 2016, Wang and Hong, 2015). The number of coverage indicators differs across studies, 

but the most frequently featured services comprised the “triad”- ANC, SBA and PNC 

(Mothupi et al., 2018). Other studies relied on various indicators related to reproductive 

health, newborn and child health and social determinants of health along the continuum 

of care (Owili et al., 2016, Panda et al., 2020). 

Researchers also developed composite coverage metrics in order to summarise coverage 

along the continuum of care and give a comprehensive picture of progress regarding 

essential intervention measures.  The two main indices that represent a combination of 

indicators across different packages of the continuum include CCI and Co-Coverage 

Index (Barros and Victora, 2013). Each index is composed of eight indicators, five of which 
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are shared. The Countdown initiative uses composite coverage as an aggregate measure 

and tracks coverage indicators that span the continuum of care from pregnancy prevention 

and planning to pregnancy to childbirth to the postnatal period and infancy to childhood 

and including environmental factors, as well as equality in highest-burden countries 

(Victora et al., 2012). The co-coverage indicator, proposed in 2005, is a simple count of 

how many preventive interventions are received by individual mother–child pairs, out of 

a set of eight interventions: ANC (1+ visit with skilled provider); tetanus toxoid during 

pregnancy; skilled birth attendant; child received vitamin A supplementation, BCG 

vaccination, DTP3 vaccination, and measles vaccination; improved drinking water 

source. Insecticide-treated bed nets are also included in countries where relevant (Victora 

et al., 2005). 

First proposed in 2008, the CCI is an aggregate measure of essential MCH intervention 

indicators that represent broad categories of the continuum of care. This composite 

measure was developed to summarise program performance of multiple interventions 

using a single measure and provide a general picture of inequalities in RMCH coverage 

between countries and within countries (Bryce et al., 2008).   

The original CCI is a weighted average of the percentage coverage of eight interventions 

along four stages of the continuum of care: reproductive care; maternal care; childhood 

immunization; and management of childhood illness. The interventions are (i) family 

planning (FP); (ii) skilled birth attendant (SBA); (iii) at least one antenatal care visit by a 

skilled provider (ANC1); (iv) Bacille Calmette–Guérin (BCG) vaccination; (v) three 

diphtheria–tetanus–pertussis (DTP3) vaccinations; (vi) measles (MSL) vaccination; (vii) 

oral rehydration therapy (ORT) for infant diarrhoea; and (viii) care-seeking for suspected 

childhood pneumonia (CAREP). The equation places equal weight to all the four 

domains, and within each domain, all indicators have the same weight. However, in the 
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immunization component, DPT coverage received twice the weight of other vaccines 

because it involved multiple contacts with a provider. The original index is calculated 

using the formula below. 

CCI =
1

4
(FP +

ANC1 + SBA
2

+
BCG + 2DPT3 + MSL

4
+

ORT + CAREP
2

) 

The original formula was later revised in order to keep it consistent with changes in the 

Countdown coverage indicators in that, family planning needs satisfied was replaced with 

family planning needs satisfied with modern methods; at least one antenatal care visit 

with a skilled provider was replaced with four or more antenatal care visits, and oral 

rehydration therapy for children with diarrhoea was replaced with the treatment of 

diarrhoea with oral rehydration salts (Countdown to 2030 Collaboration, 2018). 

CCI =
1

4
(FP +

ANC4 + SBA
2

+
BCG + 2DPT3 + MSL

4
+

ORS + CAREP
2

) 

Wehrmeister et al added newborn coverage indicators such as tetanus toxoid for mothers 

during pregnancy, early breastfeeding initiation and PNC for babies in the 48 hours after 

delivery to the CCI (Wehrmeister et al., 2020a), while a study conducted in Lao People’s 

Democratic Republic reflected ten MCH services by adding PNC for mothers, PNC for 

newborns, and tetanus toxoid to the original formulation (Sakuma et al., 2019). A recent 

study modified the CCI depending on the Kerber et al’s definition of the continuum of 

care and WHO’s recommended MCH care. This formula provided a more comprehensive 

approach to measuring the continuum of care (Oh et al., 2020). 

Modified CCI =
1

6
(
ANC + TTN

2
+

FD + SBA
2

+
PNCM + PNCN

2

+
BCG + 2DPT3 + 2PL + MSL

6
+AABF + FP) 
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A handful of studies have demonstrated various levels of coverage estimates by using 

composite coverage measures. A survey-based study in 49 LMICs, including Ethiopia 

indicated that the average CCI estimate was 66.8% and the values ranged from 22.3% in 

Chad to 84.1% in Jordan (Wehrmeister et al., 2016). However, the study focused on limited 

MCH interventions. Evidence from Gambia showed a low level of continuum of care as 

measured by the modified CCI (Oh et al., 2020). Similarly, a study conducted in Asia 

reported that only 6.8% of mothers continued to receive all MCH services and the level 

of continuum of care was low. The average CCI in this study was estimated at 55% 

(Sakuma et al., 2019).  

According to a study conducted in India, the CCI ranged from 58% in Uttar Pradesh to 

87% in Tamil Nadu (Gandhi et al., 2021), while a study in India reported that the CCI 

estimate was 65% (Pandey et al., 2021). A DHS-based study involving 36 countries, 

grouped into Central, East, Southern and West Africa subregions found a large difference 

in CCI between the four regions and the median CCI ranged from 50.8% for West Africa 

to 75.3% for Southern Africa (Wehrmeister et al., 2020b). The limited findings to date in 

Ethiopia highlight the need for a comprehensive measure of coverage from preconception 

to childhood at the national level. 

2.4 Determinants of continuum of care for maternal, newborn, and 

child health services 

Studies show that the continuum of MCH care can be influenced by determinants such as 

the individual attributes, socioeconomic factors, and reproductive or obstetric 

characteristics. This section presents a review of literature on factors that affect the 

continuum of MCH care in LMICs. 
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2.4.1 Individual characteristics  

Research has identified a ranged of individual level factors that affect the continuum of 

MCH care. This section describes individual-level factors focusing on women’s age, area 

of residence, educational status, perceived distance from a health facility and media 

exposure.  

Women’s age  

Age has been identified in several studies as a predictor of the continuum of MCH care, 

although the results are inconclusive. In a multi-country study involving SSA countries, 

women have been found to have a higher continuum of MCH care as their age increases 

(Alem et al., 2022). Similarly, in Egypt (Hamed et al., 2018) and Cambodia (Chham et al., 

2021), it was reported that older women were more likely to have a higher continuum of 

care. This could relate to the increased risks of pregnancy complications with increasing 

maternal age, along with knowledge gained from previous pregnancies as women’s age 

advance. Contrary to the findings that reported a positive association between age and the 

continuity of care, two Ethiopian studies revealed that the completion of the continuum 

of maternity care was negatively correlated with women’s age (Dadi et al., 2021, Emiru et 

al., 2020).  

Area of residence 

Completion of continuum of MCH care is affected by where a women lives. As observed 

in studies from India (Kothavale and Meher, 2021), Indonesia (Titaley et al., 2010) and 

Gambia (Oh et al., 2020), women residing in rural areas were less likely to attain the 

completion of the continuum of maternity care compared to those residing in urban areas. 

This finding was also evident in a secondary analysis of DHSs in SSA (Alem et al., 2022).  
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Ethiopian studies illustrated that the completion of the continuum of maternity care was 

negatively correlated with the rural residence (Abebe et al., 2022, Alamneh et al., 2022). 

Other studies conducted in Northwest Ethiopia reported that the completion of maternity 

continuum of care was twice (Tsega et al., 2022) and five times (Asratie et al., 2020) higher 

among urban women than rural women.  

Evidence shows that women who live in rural residences experience poor healthcare-

seeking behaviour (Tamirat et al., 2020). Disparities in the use of MCH services between 

rural and urban areas could be attributed to several reasons. In rural areas, barriers such 

as the limited availability of health facilities, distance from health facilities, lack of 

infrastructure, limited exposure to mass media or low chance of getting health 

information, limited access to education and fewer employment opportunities are evident 

(Samuel et al., 2021, Kurlikar et al., 2020, Kanu et al., 2014). These barriers may in turn lead 

to less likelihood of completing the continuum of care (Alamneh et al., 2022). Urban 

women are advantageous in terms of the availability and accessibility of health services. 

Moreover, urban women have better socioeconomic status, autonomy and access to 

quality health services. Therefore, they are more likely to have a high completion of the 

continuum of MCH care (Fekadu et al., 2019, Iqbal et al., 2017).  

Women’s educational status  

Several studies assessed the relationship between women’s educational status and 

continuum of MCH care. A secondary analysis of 32 DHSs conducted in SSA 

demonstrated that women with primary, secondary, and higher education levels were 

more likely to have a higher continuum of care compared to those women who have no 

formal education (Alem et al., 2022). Another multi-country study from SSA reported that 

the odds of completing continuum of maternity care was found to be higher among 
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women from communities with a high percentage of educated women. This study also 

reported that women who attended primary, secondary, and higher educations had higher 

continuum of care compared to those women with no formal education (Hunie Asratie and 

Belay, 2022). A range of other studies conducted in different LMICs also reported 

consistent findings (Chalise et al., 2019, Chham et al., 2021, Kothavale and Meher, 2021, Iqbal 

et al., 2017, Sakuma et al., 2019). A systematic review of studies conducted in Ethiopia 

revealed that the level of women’s education was positively associated with achieving the 

complete continuum of maternal care (Addisu et al., 2022). A greater likelihood of 

achieving a continuum of care among educated women may be related to a high health 

knowledge of the importance of accessing MCH services, increased awareness of poor 

MCH outcomes, and increased financial and decision-making autonomy, as well as 

improved social status of highly educated women. Education can be a powerful tool in 

enabling individuals to make informed decisions about their health and the health of their 

children. Women with higher levels of education may have more resources and 

knowledge to access high-quality care and make informed decisions about their health 

(Osamor and Grady, 2016).   

Perceived distance from a health facility  

In LMICS, perceived distance from a health facility is associated with the utilization of 

maternal continuum of care. For example, two multi-country analyses of DHSs in SSA 

indicated that the odds of having incomplete utilization of maternal continuum of care 

were higher for women who perceived the distance from the health facility was a problem 

(Alem et al., 2022, Hunie Asratie and Belay, 2022). Similarly, studies in Lao PDR (Sakuma et 

al., 2019), Gambia (Oh et al., 2020), Ghana (Enos et al., 2021), and Guinea (Camara et al., 

2021) have found that distance to facility influenced the completion of the continuum of 
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care. Ethiopian studies showed that women who lived near health facilities were more 

likely to complete the continuum of care compared to those who lived far from health 

facilities (Tsega et al., 2022, Tiruneh et al., 2022). Evidence shows that distance is known to 

be one of the most important nonmonetary barriers that impede access to healthcare. As 

a result, women may be less motivated to seek care (Riaz et al., 2015).  

Media exposure 

Mass media exposure has the potential to promote positive health-related behaviours and 

discourage negative behaviours through direct or indirect pathways. Radio, television, 

and print media are widely used for disseminating health-related information in SSA 

(Aboagye et al., 2022). Media exposure has been researched in several studies as a potential 

determinant of the continuum of MCH care. For example, in studies conducted in 

Cambodia (Chham et al., 2021), Ghana (Enos et al., 2021), India (Kothavale and Meher, 2021), 

and Pakistan (Iqbal et al., 2017), it was found that women who have exposure to any mass 

media were more likely to get the maternity continuum of care than those women who 

have no exposure to media. A consistent finding has been reported in a multi-country 

study in SSA (Alem et al., 2022). Furthermore, Ethiopian studies revealed that mass media 

exposure affected the completion of maternity continuum care positively (Cherie et al., 

2021, Shitie et al., 2020, Tsega et al., 2022).  

Other individual level factors  

Region of residence and health insurance coverage were found to be important 

determinants of the continuum of MCH care. Two Ethiopian studies reported that there 

were regional variations in the completion of the continuum of maternity care (Chaka, 

2022, Abebe et al., 2022). In addition, evidence of regional differences was reported in 

other LMICs (Akinyemi et al., 2016, Iqbal et al., 2017, Sserwanja et al., 2021). Health 
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insurance coverage also affected the completion of the continuum of care. Studies from 

LMICs confirmed this, revealing that the odds of completing the maternal continuum of 

care were higher among women who were members of health insurance as compared to 

those who were not insured (Chham et al., 2021, Kothavale and Meher, 2021). Likewise, 

studies conducted in Ethiopia indicated that women who were enrolled in community-

based health insurance were more likely to utilise the continuum of maternity care than 

those who were not enrolled (Hailemariam et al., 2022, Seid and Ahmed, 2021).  A study by 

Bosomprah et al., highlighted the significance of health insurance membership in 

increasing access to and utilisation of MCH care (Bosomprah et al., 2015).  

2.4.2 Socioeconomic factors  

Socioeconomic factors such as wealth index (economic status) and employment status 

have been researched in several studies as determinants of the continuum of MCH care.  

Wealth index  

Socioeconomic status is one of the most researched determinants of the continuum of 

MCH care, mostly reflected by wealth quintiles. A range of studies conducted in LMICs 

reported wealth index as a significant predictor of utilization of maternal continuum of 

care. For example, a study conducted in Cambodia found that household wealth strongly 

predicted service use and achievement of the continuum of maternal care (Chham et al., 

2021). Studies from Sierra Leone (Sserwanja et al., 2022b), Pakistan (Iqbal et al., 2017), 

India (Kothavale and Meher, 2021), and Ghana (Shibanuma et al., 2018) stated that women 

who belonged to the wealthiest households were more likely to complete the continuum 

of maternity care as compared to women who belonged to the poorest households. 

According to researchers in Tanzania (Mohan et al., 2017) and Nigeria (Akinyemi et al., 
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2016), the drop out from maternal care continuum was higher among the poorest segments 

of the population.  

Evidence from Ethiopia revealed that poorer women were disadvantaged in terms of 

achieving a complete continuum of care (Tiruneh et al., 2022, Alamneh et al., 2022). Another 

Ethiopian study found that the likelihood of having complete utilization of maternal 

continuum of care was higher for women who belonged medium and rich wealth status 

as compared to those who belonged to poor wealth status (Abebe et al., 2022). These 

findings suggest that women from wealthier households may have better access to health 

services. On the contrary, women with low socioeconomic status may face barriers to 

health care access due to lack or autonomy, lower literacy, financial constraints, and poor 

knowledge regarding the importance of continuity of MCH care. Findings drawn from 

nationally representative samples of mothers and children in nine LMICs suggested that 

when interventions are offered as a package without considering equity, the poorest 

segment of the population would be very disadvantaged (Victora et al., 2005). 

Women’s employment status  

Women’s employment status is another important factor associated with the continuum 

of MCH care. In a study conducted in Egypt, women who were employed had a higher 

odd of completion of the continuum of care compared with those who were not employed 

(Hamed et al., 2018). This is consistent with Ethiopian studies reporting a positive 

correlation between being employed and completion of the continuum of care (Haile et al., 

2020, Chaka et al., 2019b). A systematic review and meta-analysis of studies in Ethiopia 

also confirmed this finding (Addisu et al., 2022). The positive association between being 

employed and continuum of care completion might be related to the fact that employed 

women have better autonomy, financial capability, and knowledge about the importance 



33 
 

of MCH services which could facilitate their decision to utilise all MCH services 

continuously. However, a study from Pakistan has a contrasting finding reporting that 

employed women were less likely to have complete continuum of care for maternal health 

services compared with unemployed women (Iqbal et al., 2017). 

2.4.3 Reproductive characteristics  

It has been shown that a range of reproductive or obstetric characteristics also influence 

the completion of the continuum of MCH care in LMICs. The reproductive factors such 

as early initiation of ANC, pregnancy intention and others are discussed in detail. 

Early initiation of antenatal care 

Among the reproductive characteristics that have been shown to affect the continuum of 

MCH care, the most commonly cited was the early initiation of ANC. Several studies 

conducted in LMICs demonstrated that women initiating ANC in the first trimester were 

more likely to have complete continuum of maternal care compared to their counterparts 

who initiated ANC after the first trimester (Sserwanja et al., 2022a, Sserwanja et al., 2022b, 

Sakuma et al., 2019, Oh et al., 2020). Similarly, evidence pooled from studies conducted in 

Ethiopia concluded that the first ANC visit before 16 weeks was significantly associated 

with the continuum of maternal healthcare services utilization (Addisu et al., 2022). A study 

that investigated associated factors of continuum of care in SSA showed that women who 

had started ANC within the second trimester were three times more likely to complete the 

maternity continuum of care compared with those who started above the second trimester 

of gestational age (Hunie Asratie and Belay, 2022). Other studies reported that delayed 

initiation of ANC was negatively and significantly associated with the continuum of 

maternity care (Sserwanja et al., 2021, Abebe et al., 2022). Women who present early for 

ANC could capture the necessary information on the type, time, and importance of MCH 
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services during pregnancy, delivery and after delivery. Thus, better informed women 

might have a higher chance to attend the full components of the continuum of care (Berhan 

and Berhan, 2014, Tizazu et al., 2021).    

Unintended pregnancy  

Preconception care is an indispensable component of the continuum of care as it avoids 

health risks that occur before conception. Failure to focus on preconception care is a 

missed opportunity to get women started on the continuum of care pathway (Dean et al., 

2014). Women having unintended pregnancies are less likely prepared to receive MCH 

services along the continuum of care. Studies conducted in Bangladesh found a strong 

association between unintended pregnancy at conception and the level of continuum of 

care attained (Parvin et al., 2022, Khan et al., 2020). Additionally, a study involving SSA 

countries revealed that women with unintended pregnancy were at lower odds of 

completing the continuum of care compared to those women whose pregnancy was 

intended (Alem et al., 2022).  Findings from Ethiopia indicated that completion of the 

maternity continuum of care was better observed in women with intended pregnancy than 

the counterparts (Addisu et al., 2022, Shitie et al., 2020, Haile et al., 2020, Cherie et al., 2021).  

Other reproductive characteristics  

Parity, history of pregnancy termination, and mode of delivery were other factors linked 

with the continuum of MCH care. In different African and south Asian countries, it has 

been shown that women of higher parity were less likely to receive the elements of the 

maternal continuum of care compared to primiparous women, which could relate to their 

reliance on previous maternity experiences (Singh et al., 2016, Parvin et al., 2022, Dennis et 

al., 2019).  Conversely, an Ethiopian study found that higher parity was associated with 

the completion of the maternity continuum of care (Shitie et al., 2020). Another study 
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showed that previous history of pregnancy termination affected the continuum of 

maternity care. In this regard, this study reported that the likelihood of completion of the 

maternity continuum of care was three times higher among women with a history of 

terminated pregnancy compared with those who have no history of terminated pregnancy 

(Hunie Asratie and Belay, 2022). The mode of delivery was also mentioned as another 

determinant of the continuum of care in LMICs (Tiruneh et al., 2022, Mohan et al., 2017). 

Based on the existing literature (Iqbal et al., 2017, Sakuma et al., 2019, Shibanuma et al., 

2018, Owili et al., 2016), we adapted a conceptual model consisting of three categories of 

determinants that affect the continuum of MCH. Our model identifies that the continuum 

of care is directly influenced by individual attributes, socioeconomic status, and 

reproductive characteristics. 

 

Figure 7. Conceptual framework of factors affecting the continuum of maternal. Newborn 
and child health care 
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In summary, prior studies from LMICs found that individual attributes, socioeconomic 

factors, and reproductive characteristics were linked to the completion of the continuum 

of care. However, the great majority of studies focused on the continuity of healthcare 

services provided to women during pregnancy, delivery, and the postnatal period. The 

comprehensive continuum of care from preconception to childhood and the determinants 

were studied in limited contexts. The use of a broader range of indicators in summary 

indices is proposed to assess coverage comprehensively. In Ethiopia, no studies 

identifying the determinants of the continuum of care using comprehensive coverage 

measures were found. In addition, the available studies have used analytical techniques 

that throw light on the mean of the outcome. Hence, their results do not give a complete 

picture of the relationship between explanatory and outcome variables. 

2.5 Effective coverage of maternal and child health services  

The other approach to measuring coverage of health services is effective coverage. In 

1978, Tanahashi published a model of health service coverage that presents a hierarchical 

series of five stages. The first three levels include the availability, accessibility and 

acceptability of a service that indicate potential coverage. The remaining two measures 

focus on actual coverage and are labelled contact coverage and effective coverage. These 

five stages show the complex interaction between the health system and the population 

in ways that can highlight service delivery gaps. At each coverage level, various factors 

within the health system work together, interacting to influence who has access to 

services, always with an awareness that there is the potential to lose people from the care 

seeking pathway at each stage (Tanahashi, 1978). 
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Figure 8. Tanahashi’s health service coverage diagram illustrating relationships between 
the process of service provision and coverage measurements. 

A modified version of the model emphasizes three concepts (need, use and quality) that 

are important in determining whether an individual obtains the desired health gain from 

an intervention. The conventionally used crude coverage measures access to services and 

is calculated as the fraction of those who need an intervention who use it, but it does not 

incorporate quality of care. The formula can be written as: 

𝐶𝐶𝑖𝑗 =
𝑈𝑖𝑗

𝑁𝑖𝑗
 

 where 𝐶𝐶𝑖𝑗 is Crude coverage for an individual i receiving intervention j,  

𝑈𝑖𝑗 is the probability that individual i will receive intervention j, and 

 𝑁𝑖𝑗 is individual i’s need for intervention j. 

 In contrast, effective coverage adjusts contact coverage estimates by the quality of care 

to yield the quality-adjusted coverage (Ng et al., 2014, Joseph et al., 2020). The formula can 

be written as (Shengelia et al., 2005): 
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𝐸𝐶𝑖𝑗 = 𝑄𝑖𝑗 ×
𝑈𝑖𝑗|𝑋=1

𝑁𝑖𝑗
 

where 𝐸𝐶𝑖𝑗 is effective coverage for an individual i receiving intervention j,  

 𝑄𝑖𝑗 is the expected quality of intervention j to be received by person i, 

 𝑈𝑖𝑗 is the probability that individual i will receive intervention j, and 

 𝑁𝑖𝑗 is individual i’s need for intervention j. 

The conditional statement (𝑋 = 1) is important as it restricts 𝑈𝑖𝑗 to the condition of 

individual i truly needing the intervention (𝑋).   

As demonstrated above, one of the preconditions for calculating EC is the traditional 

crude coverage, which can be easily determined by calculating the ratio between the 

numerator of individuals who received the services and the denominator of those 

estimated to need those services within a population (Requejo et al., 2013). However, 

assessment of the quality of care poses several challenges, as there is no consensus on its 

measurement. Researchers’ definitions often rely on the availability of data and their 

study objectives (Brizuela et al., 2019). The classic framework developed by Donabedian 

proposed measuring the quality of health care by observing its structure, processes, and 

outcomes. Structure measures assess the accessibility and availability of material 

resources or other structural inputs such as the number of trained health professionals. 

Process measures assess the delivery of health care services by providers, or the activities 

undertaken by the patient and/or provider. Outcome measures indicate changes in the 

resulting health status (Donabedian, 1988).  
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Figure 9. The Donabedian model for quality of care: Definitions of the three domains 
(structure, process, and outcome) 

Effective coverage has been used in evaluating maternal and child health programmes. 

However, there has not been systematically synthesised evidence that offered a complete 

account of the specific estimates of the effective coverage of MCH services, as well as 

the gaps and distributions across socioeconomic status. The systematic review presented 

in Chapter six assessed the effective coverage of MCH interventions or programmes 

based on the updated WHO framework for measuring effective coverage. The review also 

investigated the gap between effective coverage and crude coverage, the quality 

measurement strategies used and possible disparities across different socioeconomic 

groups. 

Although the systematic review did not restrict studies by country, all of the included 

studies were conducted in LMICs, including Ethiopia. The review found: (1) the effective 

coverage values were lower when the crude coverage estimates were adjusted to account 

for the quality of care; (2) quality assessments addressed structural, process and outcome 

domains individually or combined; (3) the wealthiest quintile had higher effective 

coverage of services than the poorest quintile, showing an inequitable distribution of 

coverage; (4) limited evidence on the effective coverage of newborn postnatal care. 
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Overall, the systematic review findings helped to identify the research gap in the effective 

coverage of newborn PNC in Ethiopia and other LMICs and inform the quality 

measurement strategies while conducting a secondary analysis of the EDHS data in 

chapter seven.  

2.6 Summary of the literature review  

The literature review showed that, in LMICs, studies concerning the proportion of women 

and children who receive individual MCH interventions such as family planning, ANC, 

SBA, PNC, and others are available. However, a focused approach to each MCH service 

does not necessarily ensure that every woman and her child receive a series of essential 

MCH services from the preconception to post-delivery periods. The continuum of care 

approach integrates the packages of MCH services throughout different reproductive 

stages for improving MCH outcomes. The review of evidence also highlighted that some 

of the previous research in LMICs, including Ethiopia, applied the narrowed scope of the 

continuum of care focusing on only maternal health services and assessed the 

determinants, while other studies evaluated the continuum of care using summary 

measures of coverage such as the composite coverage index. Despite the increasing 

emphasis on the need to incorporate an appropriate and broader set of indicators in 

summary indices for assessing coverage and the determinants comprehensively, findings 

to date are limited. Moreover, since the available studies have analysed outcome means, 

they lack a clear picture of how explanatory variables influence outcomes. 

In this literature review, it was found that conventionally used coverage measures do not 

capture quality of care and hence do not show potential health gain. According to the 

systematic review findings in chapter six, the effective coverage of MCH interventions 

lagged substantially behind crude coverage and there were disparities in LMICs. PNC is 



41 
 

neglected in the MCH research in Ethiopia, and literature concerning the effective 

coverage of newborn PNC is scarce.  

2.7 Chapter summary  

Chapter two briefly described the measures of coverage along the continuum of MCH 

care. This chapter also highlighted the findings of different studies and identified the gaps 

in research. This section also reviewed the available evidence concerning the 

determinants of the continuum of care for maternal, newborn, and child health services. 

In the next chapter, the overall methodological approaches used in this research will be 

presented. 
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CHAPTER THREE 

METHODOLOGY 
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Chapter 3 Methodology  
 

3.1 Overview  

I begin this chapter by outlining the overall methodology, describing the study setting and 

highlighting the data source for the studies in chapters four, five and seven. A general 

overview of the major Ethiopia Demographic and Health surveys (EDHS) is presented in 

this chapter. This chapter also provides a description of the variables, analysis techniques 

and statistical tools used in this research. Also presented here is the ethical aspect of this 

research.  

3.2 Summary of the methodology  

This thesis employed three quantitative studies (chapters four, five and seven) and a 

systematic review (chapter six) based on the aims of each study. The three quantitative 

studies used the EDHS data to measure the coverage of MCH services along the 

continuum of care. The first study (chapter four) computed the modified composite 

coverage index as a summary measure of coverage and identified the determinants of the 

continuum of MCH care. The second study (chapter five) also generated modified 

composite coverage indices as summary measures of coverage and then assessed 

inequalities in MCH coverage along with the major contributors to the inequalities. In the 

third study (chapter six), the available evidence on the effective coverage of MCH 

services was explored systematically, while study four (chapter seven) assessed the 

effective coverage of newborn PNC in Ethiopia. Reproductive-aged women in Ethiopia 

whose most recent children were aged 12 to 23 months were the population of interest for 

the first (chapter four) and second (chapter five) study. The systematic review (chapter 

six) included studies that focused on women aged 15-49, newborns and children under 

five years. In the fourth study (chapter seven) reproductive-aged women who had a birth 
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in the two years preceding the 2016 EDHS survey were considered as the study 

participants. The table below provides an overview of the general methodological 

approaches used in the research papers that make up this thesis.
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Table 1. Summary of the methodology 

Chapter  Objective Data source  Study design Study participants  Outcome  Data analysis 
Chapter 
four  

To assess the continuum of 
MCH care and associated 
factors in Ethiopia 
 

EDHS 2016 Quantitative 
study 

Women aged 15–49 
years with their most 
recent children being 
12–23 months of age 

Modified 
composite 
coverage 
index  

Bivariable and 
multi variable 
quantile 
regression  

Chapter 
five 

To assess inequalities in 
MCH coverage and the 
determinants that 
contributed to the 
inequalities in Ethiopia 

EDHS 2000, 
2005, 2011 & 
2016 

Quantitative 
study 

Women aged 15–49 
years with their most 
recent children being 
12–23 months of age 

Modified 
composite 
coverage 
index 

Inequality 
analyses, 
decomposition 
analyses 

Chapter six To conduct a systematic 
review of studies evaluating 
effective coverage of MCH 
services, quality 
measurement strategies, and 
disparities across wealth 
quantiles. 

MEDLINE, 
EMBASE, 
CINAHL, 
Scopus, Web of 
Science, 
Maternity and 
Infant Care, 
and grey 
literature 

Review of 
observational 
studies   

Women aged 15–49 
years, newborns, and 
under-five children. 

Effective 
coverage  

Systematic 
review  

Chapter 
seven  

To assess the level, 
inequality, and geographic 
distribution of the effective 
coverage of newborn PNC 
in Ethiopia 

EDHS 2016 Quantitative 
study 

Women aged 15-49 who 
had a birth in the two 
years preceding the 
survey 

Effective 
coverage of 
newborn PNC 

Inequality 
analysis, 
spatial 
analysis  
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3.3 Study setting and data source 

The studies in chapters four, five and seven were based on secondary analyses of national 

data collected in Ethiopia. The EDHS provides a comprehensive overview of population, 

maternal, and child health issues in Ethiopia. Four large-scale DHS surveys were 

undertaken in the years 2000, 2005, 2011, and 2016 in the country. Additionally, two 

mini-DHS were conducted in 2014 and 2019. The 2019 mini-EDHS survey was the most 

recent survey conducted in Ethiopia, designed to collect data on a subset of indicators. As 

a smaller-scale survey, it did not capture information on several essential indicators, such 

as tetanus toxoid injection, which is a critical indicator for assessing maternal health (CSA 

[Ethiopia] and ICF, 2016, CSA [Ethiopia] and ICF International, 2012, CSA [Ethiopia] and ORC 

Macro, 2006, EPHI and ICF, 2021).  

3.4 Overview of the Ethiopia Demographic and Health Surveys  

3.4.1 Study design and sampling procedure  

The EDHS 2000, 2005, 2011 and 2016 were cross-sectional household studies 

implemented by the Ethiopian Central Statistical Agency (CSA) as part of the worldwide 

MEASURE DHS project. These surveys targeted women aged 15-49 and men aged 15-

59 in randomly selected households across Ethiopia. The sampling frame used for the 

2000 and 2005 EDHS was the 1994 population and housing census, whereas the 2011 

and 2016 EDHS used the 2007 population and housing census as a sampling frame. All 

the EDHS used samples representative of all the nine regions and two city administrations 

in Ethiopia and employed a two-stage stratified cluster sampling technique. In the first 

stage, enumeration areas (EA) were selected with probability proportional to EA size 

from census files and with independent selection in each sampling stratum. An EA is a 

geographic area consisting of dwelling units that served as counting units for the census. 
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In the second stage, sample households were selected from an updated list of households 

in each selected EA. Each region was stratified into urban and rural areas.   

The 2000 EDHS was the first survey of its kind in Ethiopia to provide national and 

regional estimates on population and health. In this survey, 539 EA consisting of 138 

urban and 401 rural areas were initially selected. Secondly, a systematic sample of 27 

households per EA was selected in all the regions. In 2000 EDHS, interviews were 

completed for 14,072 households, 15,367 women aged 15-49, and 2,607 males aged 15-

59 (CSA [Ethiopia] and ORC Macro, 2001). 

The second survey, EDHS 2005, selected 540 EA (145 in urban and 395 in rural areas) 

initially, and then 27 to 32 households from each containing EA were selected in the 

second stage. The number of households who participated in the study were 13,721. Total 

samples of 14,070 women aged 15 to 49 and 6033 men aged 15-59 were interviewed (CSA 

[Ethiopia] and ORC Macro, 2006). The 2011 EDHS considered 624 EA, 187 from urban and 

437 from rural areas. A representative sample of 16,702 households were successfully 

interviewed, and 16,515 women aged 15-49 participated in the study. Similarly, complete 

interviews were conducted for 14,110 men aged 15-59 years (CSA [Ethiopia] and ICF 

International, 2012).  

The fourth and most recent national survey, EDHS 2016, selected 645 EA (202 in urban 

and 443 in rural areas) initially, followed by a fixed number of 28 households per EA in 

the second stage. Complete interviews were conducted at 16,650 households. A total of 

15,683 reproductive-aged women and 12,688 men aged 15-59 were interviewed (CSA 

[Ethiopia] and ICF, 2016).  
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Table 2: Summary of the enumeration areas, households and women interviewed in the 
Ethiopian Demographic and Health Surveys 2000-2016 

Survey year Enumeration areas Households interviewed Women interviewed 
(15-49) Urban  Rural  

2000 138 401 14072 15367 
2005 145 395 13721 14070 
2011 187 437 16702 16515 
2016 202 443 16650 15683 

 

3.4.2 Ethiopia Demographic and Health Surveys data collection tools  

 EDHS surveys used four different types of questionnaires to acquire primary data: the 

household questionnaire, the woman’s questionnaire, the man’s questionnaire, the 

biomarker questionnaire, and the health facility questionnaire. The household 

questionnaire was used to collect information on the housing unit of the household as well 

as the characteristics of regular inhabitants and visitors. It was also used to identify 

household members who were qualified for an individual interview. The individual 

woman's or man's questionnaire was then used to interview eligible responders. 

Biomarker data on children, women, and men were collected using the biomarker 

questionnaire. A Health Facility Questionnaire was incorporated in the 2016 EDHS to 

collect vaccination information for all children who did not have a vaccination card as 

determined by the Woman's Questionnaire. The EDHS questionnaires were adapted from 

the model questionnaires of the DHS program available at: 

 https://dhsprogram.com/publications/publication-search.cfm?type=35.  

All EDHS surveys provided georeferenced Global Positioning System (GPS) datasets for 

EA (cluster locations). GPS coordinates of the EDHS clusters were randomly displaced 

up to two kilometres in urban clusters and up to 5-10 kilometres in rural clusters to ensure 

confidentiality of the respondents. Appropriate quality control procedures through pre-

testing, provision of training to the data collection staff, and close supervision of data 

https://dhsprogram.com/publications/publication-search.cfm?type=35
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collectors during the field work were undertaken in each EDHS survey. The detailed 

methodology for each survey can be found in the EDHS reports available at 

https://dhsprogram.com/. 

3.4.3 Sampling weights in the DHS analysis  

The goal of the DHS surveys was to provide representative data at the national and sub-

national levels. In many countries, the population is not evenly distributed among 

different regions. To obtain data that are representative of Ethiopia and its 11 regions, the 

number of women surveyed in each region should contribute to the size of the total 

(national) sample in proportion to the size of the region. However, if certain regions have 

small populations, then a proportional allocation to each region may not generate an 

adequate sample size to produce reliable estimates in these regions. Due to resource 

constraints, increasing the overall sample size to ensure enough households are included 

may not be feasible as well. In order to get reliable statistics under controlled cost, regions 

with smaller population sizes were over-sampled, and regions with larger population sizes 

were under-sampled. However, the under-sampling and over-sampling may result in 

biased estimates that do not accurately represent the population (I.e., the total sample 

distribution may be different from the actual population distribution of Ethiopia). To 

restore the representativeness of the sample and to correct for this deliberate over-

sampling and under-sampling, DHS applied sampling weights to the sample such that it 

resembled the true distribution in Ethiopia. When weights were calculated because of 

sample design, corrections for differential response rates have also been made. Sample 

weights were calculated by sampling experts and included in each DHS recode file (CSA 

[Ethiopia] and ICF, 2016). Different weights were computed for the different units of 

analysis (household, women, men). The detailed procedures to produce weighted 

estimates can be found in the DHS guides available at https://dhsprogram.com/.  

https://dhsprogram.com/
https://dhsprogram.com/
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In chapters four, five, and seven of the three quantitative studies, I considered the complex 

design of the survey by using the Stata 'SVY' command. This enabled me to consider the 

strata, cluster design, and sampling weights of the survey in all estimates. The application 

of sampling weights compensated for the unequal probability of sample selection across 

sub-national divisions (regions) and ensured that the sample reflected the actual 

population distribution of Ethiopia. Additionally, adjustment for study design was done 

to control for the effect of cluster sampling on the variance of the estimates.   
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3.5 Variables included in the study  

Table 3. Variables included in this thesis 

Variables  Description of variables 

Antenatal care  The proportion of women aged 15-49 who received at least 

four antenatal care from a skilled provider 

Birth protected against neonatal 

tetanus 

Whether a woman received two or more doses of tetanus 

injections before birth 

Facility delivery  Percentage of women who gave birth in a health facility  

Skilled birth attendance  Births delivered with the assistance of doctors, 

nurse/midwives, health officers, and health extension 

workers. 

Postnatal care for mothers  Percentage of women who had postnatal check during the 

first two days after birth. 

Postnatal care for newborns  Percentage of newborns who have received a postnatal 

health check within the first two days after birth 

Family planning  The percentage of women who were using any modern 

contraceptive method at the time of the survey. 

BCG vaccination  The percentage of children aged 12-23 months who 

received one dose of BCG vaccine 

DPT-HepB-Hib vaccination  The percentage of children aged 12-23 months who 

received three doses of DPT vaccines 

Polio vaccination  The percentage of children aged 12-23 months who 

received three doses of polio vaccines 

Measles vaccination  The percentage of children aged 12-23 months who 

received one dose of measles vaccine 

Age-appropriate breastfeeding The percentage of women who continued to breastfeed 

their children at the time of the survey and fed 

complementary foods in the 24 hours preceding the survey 

Modified composite coverage 

index 

A composite score of coverage of twelve essential MCH 

interventions along the continuum of care. 

Effective coverage  The level of coverage of a service adjusted for its quality. 
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3.6 Statistical analysis  

My research utilised various analytical techniques. These include: (1) a bivariable and 

multivariable quantile regression approach to identify the determinants of the continuum 

of care for MCH services; (2) inequality analyses to measure disparities in the coverage 

of MCH along the continuum; (3) decomposition analyses to identify the major 

contributors to the inequalities in coverage; and (4); spatial analysis to identify 

statistically significant spatial clusters (hot spots and cold spots) of effective coverage of 

newborn postnatal care. Additionally, I conducted a systematic review to explore studies 

evaluating the effective coverage of MCH services. 

3.7 Statistical tools  

The secondary analyses of the EDHS data for the three quantitative studies (chapters four, 

five and seven) were conducted using Stata statistical software version 17. On the other 

hand, Covidence and Endnote were used as screening and data extraction tools for 

conducting the systematic review (chapter six). In addition, I used ArcGIS 10.3 software 

to perform the spatial analysis. 

3.8 Ethical approval  

Ethical approval for the secondary data analysis of the Ethiopian Demographic and Health 

Survey (EDHS) was obtained from the Human Research Ethics Committee at the 

University of Technology Sydney. The authorization to use the publicly available EDHS 

data was obtained from the DHS program.  

The EDHS surveys obtained ethical clearance from the ICF Institutional Review Board 

(IRB), the Centre for Disease Control (CDC), the National Research Ethics Review 

Committee (NRERC) at the Federal Democratic Republic of Ethiopia Ministry of Science 

and Technology, and the Ethiopian Health Nutrition and Research Institute (EHNRI) 
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Review Board. The identities of the participants in the survey were anonymised (CSA 

[Ethiopia] and ICF, 2016, CSA [Ethiopia] and ICF International, 2012, CSA [Ethiopia] and ORC 

Macro, 2006, CSA [Ethiopia] and ORC Macro, 2001). 

3.9 Chapter summary  

This chapter presented a general overview of the methodology used in this thesis. This 

research is based on a nationally representative survey of Ethiopia and a systematic 

review of evidence. Statistical techniques employed to address the research aims 

comprised quantile regression approach, inequality analysis and spatial analysis.  In the 

following chapters four through to seven, the four studies including their results and 

detailed methodologies are provided. 
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CHAPTER FOUR 

THE CONTINUUM OF CARE FOR MATERNAL, 

NEWBORN, AND CHILD HEALTH SERVICES IN 

ETHIOPIA 

(STUDY I) 
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Chapter 4 Determinants of the continuum of care for 

maternal, newborn, and child health services in Ethiopia: 

Analysis of the modified composite coverage index using 

a quantile regression approach 

4.1 Overview of study one  

A comprehensive assessment of coverage using summary measures that incorporate 

appropriate and broader sets of indicators is essential to improve the continuum of MCH 

care. This chapter investigates the determinants of the continuum of care for MCH 

services in Ethiopia using a quantile regression approach. This chapter has been published 

in the journal PLoS One. 

Citation 

Gebremedhin AF, Dawson A, Hayen A. Determinants of continuum of care for maternal, 

newborn, and child health services in Ethiopia: Analysis of the modified composite 

coverage index using a quantile regression approach. PLoS One. 2023 Jan 

20;18(1):e0280629. doi: 10.1371/journal.pone.0280629 

4.2 Abstract  

Maternal and child mortality remain unacceptably high in the Sustainable Development 

Goals era. Continuum of care has become a key strategy for improving the health of 

mothers and newborns. Previous research on the continuum of care in Ethiopia is often 

limited to maternal health services. Maternal and child health services are inseparably 

linked and an integrated approach to care is essential. This study assessed the continuum 

of maternal, newborn, and child health care and associated factors in Ethiopia. The 

analysis was based on the 2016 Ethiopian Demographic and Health Survey data. We 

restricted our analysis to women with their most recent children - alive and living with 
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their mother- aged 12-23 months at the time of the survey (n = 1891). The modified 

composite coverage index, constructed from twelve maternal and child health services, 

was calculated as an indicator of the continuum of care. Bivariable and multivariable 

quantile regression were used to analyse the relationship between the predictors and 

specific quantiles of the composite coverage index. The effect of each variable was 

examined at the 10th, 25th, 50th, 75th, and 95th quantiles. The results showed that the 

average composite coverage index value was 39%. The overall completion rate of the 

continuum of care was low (2%). Four % of the women did not receive any of the services 

along the continuum of care. Postnatal care for newborns had the lowest coverage (12%). 

This study provides evidence that factors such as the educational status of women, region, 

residence, socio-economic status, perceived distance to a health facility, pregnancy 

intention, mode of delivery, parity, and early antenatal care initiation influence the 

continuum of care differently across levels of the composite coverage index. The findings 

call for integrated and targeted strategies that aim to improve the continuum of care 

considering the determinants. 

4.3 Introduction 

Maternal and child health (MCH) is an important public health issue (Black et al., 2016). 

Between 2000 and 2017 there was a 38 percent reduction in the global maternal mortality 

ratio. However, pregnancy-related preventable morbidity and mortality remains 

unacceptably high with many countries facing challenges to achieve the Sustainable 

Development Goals target of fewer than 70 maternal deaths per 100,000 live births. In 

2017, about 295,000 maternal deaths occurred due to pregnancy and childbirth-related 

causes (WHO, 2019b). The WHO estimated that in 2019, 5.2 million children under 5 years 

died, mostly from preventable and treatable causes (WHO, 2020a). Maternal and child 

mortality disproportionately affects women and children in low and lower-middle-income 
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countries. Sub-Saharan Africa lags behind all other regions globally in reducing child and 

maternal mortality (Hug et al., 2019, WHO, 2019a). While substantial progress has been 

made, the rate of maternal and child mortality in Ethiopia remains one of the highest in 

the world (WHO, 2019b).  

Effective coverage of MCH interventions has an enormous potential to avert poor health 

outcomes. MCH interventions are closely related and must be provided through a 

continuum of care (COC) approach (Lassi et al., 2014). The COC is touted as an important 

component of a strong health system, needed to improve the health and survival of 

women, and children (Kerber et al., 2007). The COC at its time dimension denotes the 

continuation of care throughout the lifecycle and across levels of MCH service delivery 

(Graft-Johnson et al., 2006). Yet, there is no clearly defined and agreed upon measurement 

approach to assess it (Yeji et al., 2015). 

Previous studies that have investigated the COC have considered the key elements of 

MCH services; antenatal care (ANC), skilled birth attendance (SBA), and postnatal care 

(PNC) as separate entities  (Wang and Hong, 2015, Haile et al., 2020, Atnafu et al., 2020). 

Researchers have advocated using summary measures such as composite coverage index 

(CCI) that are better suited for providing an overall estimate of coverage based on 

combined coverage of several interventions (Wehrmeister et al., 2016, Barros and Victora, 

2013). The CCI is a comprehensive summary measure for reproductive, maternal, 

newborn, and child health (RMCH) interventions derived from a weighted average of 

coverage of eight preventative and curative interventions. It gives equal weight to four 

stages in the COC: reproductive health, maternal and newborn care, immunisation, and 

management of child illness (Boerma et al., 2008). Previous studies have used modified 

CCI versions that use different measurement indicators (Boerma et al., 2017, Wehrmeister 
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et al., 2020a, Oh et al., 2020, Sakuma et al., 2019). A recent study assessed the COC by 

combining eleven essential RMCH interventions (Oh et al., 2020). The COC is influenced 

by a range of factors such as individual and community characteristics (Debie and Lakew, 

2020, Chalise et al., 2019, Iqbal et al., 2017, Kothavale and Meher, 2021, Oh et al., 2020), 

reproductive characteristics (Tiruneh et al., 2022, Cherie et al., 2021, Iqbal et al., 2017, 

Sakuma et al., 2019, Singh et al., 2016, Sserwanja et al., 2021) and socio-economic 

characteristics (Shibanuma et al., 2018, Asratie et al., 2020, Tiruneh et al., 2022, Chaka et al., 

2019b, Tizazu et al., 2021, Tsega et al., 2022).  

The COC depicts a pathway from pre-pregnancy to postpartum and beyond, where each 

step adds value to ensure good pregnancy and child health outcomes. Understanding the 

COC is critical for developing and implementing effective strategies. In Ethiopia, 

completion of the maternal health COC is very low (Dadi et al., 2021). Previous research 

on the COC in Ethiopia is often narrow and focuses on maternal healthcare services 

(Sertsewold et al., 2021, Asratie et al., 2020, Emiru et al., 2020, Tsega et al., 2022). MCH 

services are inseparably linked and an integrated approach to care is essential (de Graft-

Johnson et al., 2006).  

Much research has been conducted across countries on understanding the COC and the 

factors associated with it (Wang and Hong, 2015, Kikuchi et al., 2018, Chalise et al., 2019, 

Akinyemi et al., 2016, Iqbal et al., 2017, Sserwanja et al., 2021). However, the set of 

interventions used for the coverage measure is small and limited to selected maternal 

health interventions. In addition, the available studies have used analytical techniques that 

throw light on the mean of the outcome. Hence, their results do not give a complete 

picture of the relationship between explanatory and outcome variables. 
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Overall, there is increasing emphasis on the need to incorporate appropriate and a broader 

set of indicators in summary indices for assessing coverage comprehensively (Boerma et 

al., 2008). In this regard, our study used the recently modified CCI formula and examined 

the predictors of the COC for maternal, newborn, and child health services in Ethiopia. 

In addition, the present study contributes to the existing literature by using a quantile 

regression approach to assess the effects of the determinants along the entire distribution 

of the CCI. 

4.4 Methods 

Data source  

This study was based on the 2016 Ethiopia Demographic and Health Survey (EDHS) 

conducted in Ethiopia. Ethiopia is structured into nine regional states namely Tigray, 

Afar, Amhara, Oromia, Somali, Benishangul-Gumuz, Southern Nations Nationalities and 

Peoples' Region (SNNPR), Gambela, Harari and two city administrations, Addis Ababa 

and Diredawa. The EDHS provided data on a wide range of indicators relating to 

population, maternal, and child health issues at national and regional levels. The sampling 

frame used for the 2016 EDHS was a complete list of 84,915 enumeration areas (EAs) 

created for the 2007 Population and Housing Census. Samples were selected using two-

stage stratified cluster sampling. First, 645 clusters or EAs (202 from urban and 443 from 

rural) were selected with probability proportional to EA size and with independent 

selection in each sampling stratum. Second, 28 households per cluster were selected with 

an equal probability systematic selection from the updated household list. A total of 

15,683 women aged 15–49 and 12,688 men aged 15–59 were interviewed. The survey 

also included 10,641 children aged 0–5 from women who had given birth during the five 

years preceding the survey. The detailed information is presented in the 2016 EDHS 

report (CSA [Ethiopia] and ICF, 2016). 
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Study population 

We considered the inclusion criteria of most recent children 12 to 23 months of age for 

our study, as it aligns with the Expanded Programme for Immunisation in Ethiopia, which 

recommends that children should receive BCG, polio, DPT (Diphtheria, Pertussis, 

Tetanus) and measles vaccinations before 12 months of age (FMOH, 2015). By selecting 

this age range, we ensured that the children in our study had received all these critical 

vaccinations. Additionally, the recommended indicators for postnatal care in the DHS 

were based on births in the two years preceding the survey, hence the upper limiting factor 

was set at 23 months. As the DHS recodes the original data into different databases (Croft 

et al., 2018),  we used the children’s recode in our study with the intention of focusing on 

children aged 12 to 23 months. Hence, out of the 10,641 women who had children under 

five years of age in the five years preceding the survey, 1820 women with their most 

recent children (alive and living with mother) aged 12-23 months were eligible. Eleven 

observations with missing values in receipt of care components were removed. After 

managing missing data, the analysis was restricted to a weighted sample of 1891 women 

(The unweighted sample size is 1809). 

Study variables 

Outcome variable  

The outcome variable was CCI, a composite metric consisting of a set of indicators 

representing interventions along the continuum. We used the modified CCI formula from 

a recent study by Oh J, et al. (Oh et al., 2020). The modified CCI is a valuable tool for 

assessing MCH services, as it integrates WHO's recommended MCH care components 

and Kerber et al's definition of the continuum of care. This definition spans throughout 

the life cycle (pregnancy, birth, postpartum, infancy, childhood, and maternal health 
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period) and between places of caregiving (households and communities, outpatient and 

outreach services, and clinical care settings) (Kerber et al., 2007). The selected indicators 

in the modified CCI are relevant and crucial for assessing services in Ethiopia, and they 

align with the Ethiopian health system's recommendations (Ministry of Health, 2021). The 

modified CCI is composed of essential MCH interventions which are defined below: 

Modified CCI =
1

6
(
ANC + TTN

2
+

FD + SBA
2

+
PNCM + PNCN

2

+
BCG + 2DPT3 + 2PL + MSL

6
+AABF + FP) 

ANC was defined as the use of at least four ANC visits of a woman during her pregnancy 

from a skilled provider. Birth protected against neonatal tetanus (TTN) was defined as 

whether or not women received two tetanus toxoid injections during pregnancy. Facility 

delivery (FD) was operationalised as delivered in a health facility by a skilled provider. 

Skilled birth attendance (SBA) indicates that births were delivered with the assistance of 

doctors, nurse/midwives, health officers, and health extension workers. To measure PNC 

for mothers (PNCM), we considered women who had a postnatal check during the first 

two days after birth. PNC for newborns (PNCN) was defined by newborns who had 

received a postnatal health check within the first two days after birth. 

Family planning (FP) was defined as the percentage of women using any modern 

contraceptive method at the time of the survey. For the immunisation indicators, we 

assessed if a child took one dose of BCG vaccine, three doses of DPT-HepB-Hib 

(diphtheria, pertussis, tetanus- hepatitis B- haemophilus influenzae type B), three doses 

of polio vaccine (PL), and one dose of measles vaccine (MSL). Age-appropriate 

breastfeeding (AABF) denoted children who received breast milk and complementary 

foods. All indicators are equally weighted (except for the DPT and polio vaccines, which 

receive a weight of two because they require more than one dose. Women were asked 
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whether they received each service, and their answers were coded ‘yes’ or ‘no’. This was 

followed by entering one for yes and zero for no into the modified CCI formula for each 

intervention use. Two categories of the calculated index were constructed: “1” for women 

receiving all MCH interventions indicating full COC, and “0” for otherwise. To ascertain 

the internal consistency and validity of the items in relation to the underlying construct 

(CCI), Cronbach's reliability coefficient was computed. Cronbach's α reliability 

coefficient has a theoretical value of 0 to 1, and values greater than 0.7 are considered 

acceptable (Gliner et al., 2016). We found that Cronbach's α reliability coefficient was 0.84 

for the full set of coverage indicators. 

Independent variables 

The independent variables included individual characteristics (women’s age, marital 

status, women’s educational status, region, health insurance membership, media 

exposure, residence - urban or rural- and perceived distance from the health facility), 

socioeconomic factors (wealth quintile and women’s employment status), and obstetric 

characteristics (parity, caesarean delivery (CS), pregnancy intention, sex of the child, 

ANC initiation and history of pregnancy termination). 

To calculate the wealth index, the EDHS survey collected information on a range of 

indicators that reflect a household's economic status. These indicators include ownership 

of durable assets such as televisions, radios, cars, bicycles, and access to basic amenities 

like improved water sources, sanitation facilities and flooring materials. The collected 

indicators were then used to create a scoring system. This scoring system assigned 

weights or values to each indicator based on their relative importance in reflecting 

household wealth. The weights were determined through a statistical technique called 

Principal Component Analysis (PCA). National wealth quintiles were compiled by 
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assigning the household score to each usual household member, ranking each person in 

the household population by her or his score, and then dividing the distribution into five 

equal categories, each comprising 20% of the population (CSA [Ethiopia] and ICF, 2016). 

Data analysis  

The cleaned and recoded data were analysed using STATA 14. Frequencies and 

percentages were used to summarise the characteristics of variables. Data were presented 

using tables and graphs. We used quantile regression to analyse the relationship between 

the predictors and specific quantiles of the outcome variable (CCI). Quantile regression, 

first introduced by Koenker and Bassett in 1978, quantifies the association of explanatory 

variables with a conditional quantile of a dependent variable without assuming any 

specific conditional distribution (Koenker and Bassett Jr, 1978). Therefore, it models the 

quantiles instead of the mean as done in standard regression. In cases where the 

assumptions of mean regression are not met (i.e., linearity, homoscedasticity, 

independence, or normality), quantile regression can explain dependencies more 

accurately than classical methods (Jiang et al., 2020). Quantile regression provides a 

complete view of the effect of an independent variable on the outcome variable; therefore, 

it is possible to identify the more vulnerable groups and devise more effective 

interventions (Gadowski et al., 2019). In this study, the distribution of CCI was found to be 

non-normal and the Breusch-Pagan test indicated the possible existence of 

heteroskedasticity (p =0.02), justifying the use of quantile regression.  

First bivariable quantile regression was performed and variables with a P-value less than 

0.05 in the bivariable analysis were entered into the multivariable quantile regression to 

identify the factors significantly associated with the outcome variable. The goodness of 

fit for the quantile regression model was indicated with pseudo-R2. The P-value less than 
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0.05 was considered statistically significant. The coefficient (b), standard error (SE) and 

95% CI were estimated for 10th, 25th, 50th (median), 75th, and 90th quantiles of CCI. 

Since the EDHS employed a complex sampling procedure, sampling weights were used 

in the analysis. 

Ethics  

This study used publicly available data sources and ethical approval was not required. 

The authorisation for using the data was granted from the DHS program. According to 

the EDHS 2016 report, all participant data were anonymised during the data collection 

(CSA [Ethiopia] and ICF, 2016). 

4.5 Results  

Socio-demographic characteristics 

The median age of the mothers was 28 years (IQR 25,34). The majority (88.48%) of 

women lived in rural areas. Almost all (95%) were either married or in a union. About 

55%, 63% and 25% of women were jobless, had no formal education and lived in the 

poorest wealth quintile, respectively. Other characteristics of the women are shown in 

Table 4.  
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Table 4. Background characteristics of the study population, Ethiopian Demographic 
Health Survey, 2016 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sixty-one per cent of the study participants had one to four pregnancies. Nearly 9% of the 

women had a history of termination of pregnancy. Additionally, 20% of the study 

participants had their first antenatal follow-up within 16 weeks of their pregnancy. Only 

2% of women gave the most recent birth by CS. Most of the respondents (92%) reported 

having intended pregnancy.  Approximately 96% of the women had no health insurance. 

Variable  n=1891 
(Weighted) 

Percentage  

Women’s age   
 Median age = 28 years (IQR 25,34) 

  

15-24 466.4 24.7 
25-34 989.6 52.3 
35-49 434.8 23 

Marital status    
Married/living with partner 1786.5 94.5 
Not married /not in union 104.3 5.5 

Residence    
Urban 217.9 11.5 
Rural 1673 88.5 

Region    
Tigray 145.9 7.7 
Afar 19 1 

Amhara 342.8 18.1 
Oromia 836.0 44.2 
Somali 66.7 3.5 

Benishangul 20.3 1.1 
SNNPR 393.4 20.8 
Gambela 4.9 0.3 

Metropolis 61.8 3.3 
Mother’s education    

No education 1187 62.8 
Primary 548.1 29.0 

Secondary and higher 155.8 8.2 
Mother’s occupation   

Not working 1037.3 54.9 
Working 853.6 45.1 

Wealth index   
Poorest 478.9 25.3 
Poorer 376.6 19.9 
Middle 414.1 21.9 
Richer 342.7 18.1 
Richest 278.6 14.7 
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About 60% of women perceived that the distance to a nearby health facility was a big 

problem. The majority (66%) of the study participants did not have media exposure 

(Table 5).   

Table 5. Reproductive characteristics of the study population, Ethiopian Demographic 
Health Survey, 2016 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Overall use of maternal and child health services 

Among the mothers included in the study 623 (33%) had four or more ANC visits and 

787 (42%) received two doses of tetanus injection. Women who delivered in a health 

facility were 647 (34%). 671 women (36%) were attended by a skilled health provider.  

Variable  n=1891 (Weighted) Percentage  
Sex of child    
Male 874.9 46.3 
Female 1016.0 53.7 
Parity   
1-4 1148.2 60.7 
5+ 742.6 39.3 
Pregnancy intention    
Intended 1731.1 91.6 
Unintended 159.7 8.5 
Delivered by caesarean section    
No 1847.3 97.7 
Yes 43.6 2.3 
Ever terminated pregnancy    
No 1726.7 91.3 
Yes 164.2 8.7 
Attended   ANC <4 months of 
pregnancy 

  

No 1506.3 79.7 
Yes 384.6 20.3 
Exposure to media (TV, radio, 
newspaper) 

  

No 1253.4 66.3 
Yes 637.4 33.7 
Health insurance covered    
No 1811.3 95.8 
Yes 79.5 4.2 
Distance to a health facility    
Big problem 1130.7 59.8 
Not a big problem 760.2 40.2 
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For postnatal care, 298 (16%) women received a health checkup within two days of 

delivery while 223 (12%) newborns had a postnatal check within two days. 704 women 

(37%) used modern contraceptive methods. Among the four vaccinations, 1313 (69%), 

1001 (53%), 1027 (54%) & 1067 (56%) women had children who received BCG, three 

doses of DPT, measles, and three doses of polio respectively. A total of 1408 (75%) 

children received age-appropriate breastfeeding (Figure 10).

Figure 10: Components of the continuum of care (n=1891)

Composite coverage index

As an indicator of COC, the CCI was computed for each mother. The average CCI value 

was 39% (Median= 0.39, IQR 0.22, 0.58). Among all the sampled women, 40 (2%) had 

the full range of services for the COC, while 73 (4%) women did not receive any of the 

twelve services.

Determinants of the continuum of care
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Bivariate analysis demonstrated that educational status, occupation, wealth index, 

residence, region, health facility distance, parity, pregnancy intention, caesarean delivery, 

attending ANC in less than four months of pregnancy and media exposure were associated 

with CCI. These variables were considered in the multivariable quantile regression 

analysis (see Table 6)
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Table 6. The results of the multivariable quantile regression analysis 

 (1) (2) (3) (4) (5) 
Variables 0.1 Est.(se) 0.25 Est.(se) 0.50 Est.(se) 0.75 Est.(se) 0.9 Est.(se) 
Primary education 0.0455*** 0.0333* 0.0833*** 0.0556*** 0.0648** 

(0.0174) (0.0197) (0.0282) (0.0194) (0.0289) 
Secondary or more 0.199*** 0.128*** 0.117*** 0.0556 0.0370 

(0.0605) (0.0277) (0.0293) (0.0352) (0.0400) 
Working -0.0126 -0.00556 0.0222 0.0556*** 0.0370 

(0.0145) (0.0144) (0.0170) (0.0105) (0.0227) 
Poorest -0.0505 -0.0333 -0.122*** -0.139*** -0.139** 

(0.0370) (0.0342) (0.0426) (0.0410) (0.0660) 
Poorer -0.0152 -0.0167 -0.0222 -0.0278 -0.0247 

(0.0331) (0.0347) (0.0474) (0.0342) (0.0770) 
Middle 0.0202 0.0111 -0.0333 -0.0278 -0.00617 

(0.0358) (0.0355) (0.0443) (0.0334) (0.0773) 
Richer 0.00253 0.0278 0.0111 0.0278 0.0432 

(0.0385) (0.0365) (0.0446) (0.0318) (0.0659) 
Distance not a big 
problem 

0.0379*** 0.0444*** 0.0222 0.0278 0.0556** 
(0.0142) (0.0150) (0.0194) (0.0207) (0.0249) 

Parity 5+ 0.0177 -9.93e-09 -0.0278 -0.0556*** -0.0463 
(0.0148) (0.0147) (0.0179) (0.0188) (0.0305) 

Unintended 
pregnancy 

-0.116*** -0.0444** -0.00556 -0.0556* -0.0432 
(0.0227) (0.0218) (0.0329) (0.0286) (0.0899) 

CS delivery  0.124** 0.0722 0.133* 0.167*** 0.167*** 
(0.0580) (0.0579) (0.0753) (0.0572) (0.0501) 

ANC within 4 
months 

0.129*** 0.144*** 0.139*** 0.111*** 0.102*** 
(0.0304) (0.0162) (0.0191) (0.0182) (0.0259) 

Tigray 0.136*** 0.0722* 0.128*** 0.139*** 0.105*** 
(0.0494) (0.0386) (0.0262) (0.0307) (0.0315) 

Afar -0.109** -0.261*** -0.122*** -0.139*** -0.154*** 
(0.0515) (0.0393) (0.0347) (0.0313) (0.0381) 

Amhara 0.00758 -0.0833* -7.45e-09 -0.0278 -0.0556 
(0.0515) (0.0430) (0.0337) (0.0262) (0.0429) 

Oromia -0.0126 -0.111*** -0.0444 -0.0556* -0.0741** 
(0.0532) (0.0400) (0.0291) (0.0292) (0.0363) 

Somali -0.126** -0.256*** -0.128*** -0.139*** -0.173*** 
(0.0528) (0.0400) (0.0357) (0.0303) (0.0359) 

Benishangul 0.0455 -0.0333 0.0444 0.0556** -5.96e-08 
(0.0577) (0.0458) (0.0369) (0.0277) (0.0445) 

SNNPR -0.0404 -0.0944** 0.00556 0.0556* 0.0340 
(0.0491) (0.0415) (0.0321) (0.0311) (0.0365) 

Gambela -0.0808* -0.122*** -0.0556* 0.0278 -0.0309 
(0.0433) (0.0385) (0.0314) (0.0244) (0.0317) 

Rural residence -0.111*** -0.111*** -0.144*** -0.139*** -0.0895* 
(0.0399) (0.0376) (0.0442) (0.0391) (0.0495) 

Has media 
exposure 

-0.00758 0.0167 0.0222 1.49e-08 -0.00309 
(0.0200) (0.0174) (0.0229) (0.0188) (0.0349) 

Constant 0.242*** 0.406*** 0.511*** 0.667*** 0.781*** 
(0.0550) (0.0442) (0.0388) (0.0359) (0.0512) 

Observations 1,809 1,809 1,809 1,809 1,809 
 
Pseudo R2 

 
0.1734 

 
0.2201 

 
0.2506 

 
0.2516 

 
0.2126 
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Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
 
Multivariable analysis demonstrated that educational status had differential effects at 

different quantiles of the CCI. Mothers who completed primary education tended to have 

a significantly higher level of COC, as evidenced in the 10th (β = 0.05, P = 0.009), 50th (β 

= 0.08, P =0.003), 75th (β = 0.06, P =0.004), and 90th quantile (β = 0.06, P = 0.025) as 

compared with those mothers who had no formal education. Women who completed 

secondary education or above also had increased levels of COC compared to women who 

had no formal education at the 10th (β = 0.199, P = 0.001), 25th (β = 0.13, P <0.001), and 

50th quantiles (β = 0.12, P < 0.001). 

Region of residence was also shown to variably affect CCI across different quantiles. At 

the 10th quantile, residence in Tigray (β = 0.14, P = 0.006) has a positive association with 

CCI, showing a high COC as compared to residence in the metropolis regions (referring 

to Addis Ababa, Harari and Diredawa), while residence in Afar (β = -0.11, P = 0.035) 

and Somali (β = -0.13, P = 0.017) was negatively related with CCI. Similarly, living in 

Tigray (β = 0.13, P < 0.001), Afar (β = -0.12, P < 0.001) and Somali (β = -0.13, P < 

0.001) were significantly associated with COC, as compared to living in the metropolis, 

at the 50th quantile. The CCI level of the 25% quantile was negatively associated with 

residence in Afar (β = −0.26, P < 0.001), Oromia (β = -0.11, P = 0.006), Somali (β = 

−0.26, P < 0.001), SNNPR (β = -0.09, P = 0.023), and Gambela (β = -0.12, P = 0.002) as 

compared to residence in the metropolis.  At the 75th quantile, women residing in Tigray 

(β = 0.14, P < 0.001) and Benishangul (β = 0.06, P = 0.045) had a high level of COC than 

women residing in the metropolis. In contrast, women residing in Afar (β = -

0.14, P <0.001) and Somali (β =- 0.14, P < 0.001) had lower levels of COC compared 

with women residing in the metropolis. At the 90th quantile, women who lived in Tigray 
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(β = 0.10, P = 0.001) had a high level of COC relative to people who live in the 

metropolis. Conversely, women who lived in Afar (β = -0.15, P < 0.001), Oromia (β = -

0.07, P = 0.042) and Somali (β = -0.17, P < 0.001) had lower levels of COC compared 

with women from the metropolis.   

The wealth quintile showed significant associations at the intermediate and higher 

quantiles. Women in the poorest quintiles had a lower COC at the 50th (β = -0.12, P 

=0.004), 75th (β = -0.14, P =0.001), and 90th quantiles (β = -0.14, P =0.035) than women 

in the richest quintiles. Significant negative associations between rural residence and 

continuum-of-care were observed at the 10th (β = -0.11, P =0.005), 25th (β = -0.11, P 

=0.003), 50th (β = -0.14, P =0.001), and 75th (β = -0.14, P <0.001) quantiles of CCI.  

Occupational status was significant only at the 75th quantile, where women who were 

working had significantly higher levels of CCI compared to their counterparts (β = 

0.06, p < 0.001).  

Regarding reproductive characteristics, attending ANC in less than four months of 

pregnancy was positively associated with a higher COC across all quantiles (10%: β = 

0.13, P < 0.001; 25%: β = 0.14, P < 0.001; 50%: β = 0.14, P < 0.001; 75%: β = 0.11, P < 

0.001; 90%: β = 0.10, P < 0.001). Moreover, delivery by CS increased COC and the 

increase was significant at the 10th (β = 0.12, P =0.033), 75th (β = 0.17, P=0.004), and 

90th (β = 0.17, P=0.001) quantiles. Compared to women who perceived distance as a 

significant problem, women who perceived distance to the nearby health facility was not 

a significant barrier were significantly associated with high levels of the COC at the 

lowest and highest quantiles. The estimates at the 10th, 25th, and 90th quantiles were β = 

0.04; P =0.008, β = 0.04; P =0.003, and β = 0.06; P =0.026, respectively. The association 

between pregnancy intention and CCI was maintained only in the lower quantiles. 

Unintended pregnancy was significantly associated with lower CCI levels at the 10th (β = 
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-0.12, P<0.001) and 25th (β = -0.04, P=0.042) quantiles.  Parity was significant only at 

the 75th quantile. Women with a parity of five or more had significantly lower levels of 

receiving the elements of the COC compared to women of less than five parity (β =- 0.06, 

P = 0.003).  

4.6 Discussion  

The COC has become a core principle to underpin strategies to save the lives of mothers 

and babies and promote health. An effective COC connects essential MCH packages 

throughout adolescence, pregnancy, childbirth, postnatal periods, and into childhood 

(Owili et al., 2016). This study assessed the COC and its predictors in Ethiopia using a 

quantile regression approach.  

The finding of this study showed that the average CCI was 39%. A previous study 

reported higher estimates of average CCI for Ethiopia, ranging from 45% to 51% 

(Wehrmeister et al., 2020a). Similarly, another study from Lao People’s Democratic 

Republic reported a higher estimate of average CCI (Sakuma et al., 2019). The possible 

explanation for the variation could be the difference in the MCH coverage indicators 

incorporated in the summary indices. Our study finds that the overall completion of the 

COC was two per cent which was lower than that reported in the previous studies (Atnafu 

et al., 2020, Asratie et al., 2020, Sertsewold et al., 2021, Cherie et al., 2021). This variation 

could be explained by the difference in the measurement of the COC as we used the 

recently modified and comprehensive coverage index. 

Our study revealed that postnatal care for newborns has the lowest coverage along the 

continuum. In line with this finding, a study documented that coverage levels are 

particularly low around the time of birth and postnatal care consistently has among the 

lowest coverage of interventions on the COC (Victora et al., 2016). Even though the 
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majority of maternal and newborn deaths occur within the first week of the postnatal 

period, it is the most neglected period (Warren et al., 2006). Many women from low and 

middle-income countries and their newborns do not have access to health care during the 

early postnatal period (Langlois et al., 2015). 

Our analysis found that educational status has a significant effect across different 

quantiles of the CCI. Having completed primary and secondary education or above were 

associated with a higher COC than having no formal education, which is consistent with 

prior studies (Asratie et al., 2020, Tizazu et al., 2021, Tsega et al., 2022). Maternal education 

is a very important social determinant often linked to MCH and healthcare utilisation 

(McNamee et al., 2009). It enhances women’s decision-making power, economic 

independence, and empowerment thereby increasing their access to and use of services 

(Weitzman, 2017).  

Our results show that compared to women from the metropolis, women who were from 

Afar and Somali had a lower COC in all quantiles. At the 25th and 90th quantiles, women 

from Oromia also had a lower COC compared to women from the metropolis. Moreover, 

having been from Gambela and SNNPR was negatively associated with the COC at the 

lower quantile. Contrariwise, women from Tigray have a higher COC in the 10th, 50th, 

75th, and 90th quantiles compared with those who are from the metropolis. Women from 

Benshangul also have a higher COC at the 75th quantile as compared to women from the 

metropolis. Variations in the completion of COC across the regions could be associated 

with geographical disparities in the country such as accessibility, infrastructure 

availability, health service quality, women's compliance with care and regional 

differences in socio-demographic characteristics, and religious or cultural beliefs. 

Individuals who live outside of metropolitan regions suffer from poor health outcomes 

attributed to multiple factors including less access to and use of care, financial hardships 
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and disadvantages associated with fewer work prospects, and less educational attainment 

(Strasser et al., 2016). According to the EDHS report, Afar, Somali, and Oromia had the 

lowest coverage of most of the RMCH services (CSA [Ethiopia] and ICF, 2016). Another 

study showed that the use of RMCH services in pastoralist regions of the country such as 

Afar and Somali, and SNNPR is extremely low (Hailegebreal et al., 2021). Ethiopia’s 

pastoral communities occupy 61% of the total landmass and 97% reside in the low land 

areas of Afar, Somali, Oromia, Gambela, and SNNPR (Gebeye, 2016). Often, pastoralists 

and semi-pastoralists live in marginal, remote, conflict-prone, and food insecure areas 

that experience higher morbidities and mortalities. Pastoralist populations have limited 

access to public services due to their mobile lifestyle, and the limited infrastructure in 

remote areas. They also face complex barriers to healthcare access due to their deep sense 

of tradition, preference for self-treatment or traditional healers, and misconceptions about 

health care seeking, and some harmful traditional practices (Ali et al., 2019). 

Consistent with previous studies (Debie and Lakew, 2020, Oh et al., 2020), our findings 

indicate that living in a rural area was associated with low levels of the continuum at 

different quantiles. People from rural areas have limited access to health services due to 

distance, lack of transportation, and substandard facilities. Furthermore, the poor access 

to media, comparatively high level of poverty coupled with strong cultural beliefs 

extensively render the lower completion of COC in rural areas (Jacobs et al., 2017). The 

Health Extension Program is one of the most innovative community-based health 

programs launched in Ethiopia to make health services accessible to rural communities 

(Workie and Ramana, 2013). Despite the significant achievements in MCH, the program 

has been facing challenges related to the productivity and efficiency of health extension 

workers, working, and living conditions of health extension workers, resource gaps, and 

lack of supportive supervision. To improve the program, it is vital that health posts are 
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staffed with sufficient health workers having the right skills and motivation. Moreover, 

strengthening managerial supervision, allocating appropriate resources, and providing 

tailored intervention strategies play an important role in the successful implementation of 

the program (Assefa et al., 2019). 

At the median and highest quantiles, women from the poorest wealth quintiles had a lower 

COC compared to those from the richest. In line with our finding, a study indicated that 

the COC is low for women from the poorest households (Tiruneh et al., 2022). The low 

COC among the poorest women implies that the policies in place are not sufficient to 

compensate for the disadvantages associated with poverty. This is concerning, as health 

outcomes tend to be worse for those in the poorest and most vulnerable groups (Mwase et 

al., 2018). It has been argued that countries making fastest progress towards coverage of 

MCH services were those that managed to reach the low socio-economic groups (Victora 

et al., 2012). While MCH services are provided for free in Ethiopia, economic gaps 

continue to contribute to observed discrepancies in health care utilisation (Memirie et al., 

2016). Improving the COC among the poor requires coordinated action across different 

sectors so that women are educated and empowered, and poverty is reduced. Scaling up 

community-based services and primary health care facilities and implementing other pro-

poor policies are also vital. 

At the lowest and highest quantiles, mothers who did not perceive the distance to the 

nearest health facility as a problem had a higher COC compared to those who perceived 

the distance to the nearest health facility as a problem. Our finding is consistent with other 

studies (Sertsewold et al., 2021, Hamed et al., 2018).  Accessibility is an important factor in 

health service utilisation. Prior studies showed that long distance from home to health 
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facilities coupled with poor transportation networks was associated with poor MCH 

outcomes (Yaya et al., 2018, Abegaz, 2019, Dahab and Sakellariou, 2020a).  

Similar to other studies, we found that women of higher parity tended to have lower COC 

than those of lower parity (75th quantile) (Iqbal et al., 2017, Singh et al., 2016). Women of 

higher parity may face challenges accessing services due to childcare responsibilities or 

resource constraints. These women may also relay on previous pregnancy experiences. It 

has been argued that as the number of children a mother has increases, the need to utilise 

healthcare services may fall. Women of lower parity have less pregnancy and childbirth 

experience and may have more desire to receive all the MCH services (Tarekegn et al., 

2014). 

At the lower quantiles, women who didn’t intend the recent pregnancy had a lower COC 

compared to their counterparts. Studies showed that the completion of maternity care was 

higher among mothers whose pregnancy was intended (Haile et al., 2020, Cherie et al., 

2021). Women with an unintended pregnancy may experience associated psychological 

issues such as stress and fear stigma from their partners or family members. Such women 

may conceal their pregnancies and become less motivated to utilise services. Moreover, 

Problems related to work, education, or finances may prevent them from taking up MCH 

services (Khan et al., 2019).  

In our study, caesarean delivery was positively associated with the COC at different 

quantiles. Likewise, a study reported that women who had caesarean delivery had a higher 

level of COC compared to their counterparts (Tiruneh et al., 2022).  Such findings reinforce 

the hypothesis that increased risk perception encourages the use of essential services 

(Belayneh et al., 2014, Worku et al., 2013).  
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Our finding also re-affirms the noteworthy effect of early initiation of ANC visit for 

subsequent MCH services. Receiving ANC in less than four months of pregnancy was 

positively associated with COC across all quantiles. In line with this, a study stated 

mothers who initiated ANC visit early had a higher COC than those who initiated late 

(Haile et al., 2020, Emiru et al., 2020, Sserwanja et al., 2021). The timing of the first ANC 

contact is an important entry point to a continuation through the COC. It makes women 

better informed about pregnancy and the subsequent use of MCH services (Moyer and 

Mustafa, 2013, Geda et al., 2021, Fekadu et al., 2019). 

This study adds to the current literature by assessing the COC using a comprehensive 

approach incorporating a range of essential services. This is the first study, to our 

knowledge, that used quantile regression to explore the effects of variables at different 

points of the conditional distributions of CCI. Investigating the effect of covariate at 

different response quartiles is important as relationships may vary at different levels of 

the response. Quantile regression is a specific analysis used to determine whether 

relationships between a predictor and an outcome variable differ across levels of the 

outcome variable. It is an innovative method that provides a more nuanced interpretation 

of between-variable associations than the classical methods. Therefore, it is possible to 

identify the more vulnerable groups and devise more effective interventions. 

The findings of this study clearly point to the need for targeted interventions that should 

adopt a multilevel approach to overcome the constraints in the COC.  Effective public 

health interventions, especially strategic plans that stimulate PNC uptake for babies are 

essential. Given the effect of unintended pregnancy on the COC completion, early 

preventive strategies such as strengthening family planning services to assist women in 

having their desired number of children are required. In addition, more emphasis needs 

to be placed on the importance of early initiation of ANC. The findings also reinforce the 
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need for new programmatic strategies that aim to reach illiterate and poor women. 

Moreover, government and other stakeholders should put more effort into scaling up the 

COC in rural areas and disadvantaged regions. Our study also highlights that Improving 

women’s socio-economic position can promote the utilisation of MCH services and hence 

improve the COC. Finally, strengthened collaborations between health and other sectors 

to increase access to health services may address critical leverage points in improving the 

COC. This study has some limitations. DHS data are cross-sectional, and so cannot affirm 

any causal inference. In addition, recall bias is inherent in these surveys due to the nature 

of self-reported responses. However, our study population included women who had a 

live birth (most recent) in the two years preceding the survey. 

4.7 Conclusion 

The COC is key to improving MCH through integrated service delivery. CCI is an 

important indicator of the COC. We used a quantile regression model to identify the 

factors that affect the COC at different points of the conditional distributions of CCI. The 

overall completion rate of the COC was low, implying that women and children were not 

receiving the maximum possible health benefit from existing health services. PNC for 

newborns had the lowest coverage along the continuum. This study provides evidence 

that factors such as the educational status of women, region, residence, socio-economic 

status, perceived distance to a health facility, pregnancy intention, mode of delivery, 

parity, and early ANC initiation influence the COC differently across levels of the CCI. 

Understanding the predictors of the COC across the entire distribution of CCI will 

facilitate the development of targeted and focused evidence-based strategies to achieve 

better continuity of care and MCH outcomes. 
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4.8 Chapter summary 

 This chapter examined the continuum of care for MCH services in Ethiopia by using the 

CCI as a summary measure of coverage. The factors associated with the continuum of 

care were identified by using a quantile regression approach. The inequalities in maternal, 

newborn, and child health coverage in Ethiopia and their contributors are discussed in the 

following chapter.
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CHAPTER FIVE 

INEQUALITIES IN MATERNAL, NEWBORN, AND 

CHILD HEALTH COVERAGE IN ETHIOPIA  

(STUDY II) 
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Chapter 5 Inequalities in maternal, newborn, and child 

health coverage in Ethiopia: A decomposition analysis 

using 2000, 2005, 2011, and 2016 Demographic and 

Health Surveys 

5.1 Overview of study two 

Research in LMICs shows that progress in MCH is hindered by high levels of disparities 

in the coverage of key services. This chapter explores inequalities in maternal, newborn, 

and child health coverage in Ethiopia using a comprehensive coverage measure and also 

presents the contributors to inequality. 

5.2 Abstract 

Background: Maternal, newborn, and child health indicators have considerably 

improved in Ethiopia. However, the progress is not uniform across different population 

subgroups. This study aimed to assess inequalities in maternal, newborn, and, child health 

coverage and the determinants that contributed to inequalities in Ethiopia.  

Methods: This study used data from four rounds of Demographic and Health Surveys 

conducted in Ethiopia in 2000, 2005, 2011, and 2016. We included 7580 women – whose 

children were aged 12-23 months – in the analysis. We calculated the modified composite 

coverage index, a weighted average of essential maternal and child health intervention 

parameters. We stratified coverage data by asset-based wealth quintiles, and 

concentration indices were estimated. We used concentration curves and equiplots to 

demonstrate inequalities. Finally, we decomposed the concentration indices to 

inequalities in composite coverage index. We accounted for the survey design 

characteristics in analyses. 
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Results: The composite coverage index increased from 24% in 2000 to 42% in 2016. We 

noted positive concentration indices and concentration curves below the line of inequality 

for the coverage indices indicating a pro-rich distribution across all survey years. The 

composite coverage index and most of its constituents also showed a top-inequality 

pattern in all rounds of the survey. The decomposition analyses revealed that wealth 

quintile accounted for the largest contribution to inequalities in coverage index in all 

survey years, explaining 52%, 39%, 57%, and, 48% of the inequalities in 2000, 2005, 

2011, and 2016 respectively. Place of residence, mother’s education level, and region 

were also important contributors to the inequalities in coverage index.  

Conclusions: Despite the increase in composite coverage index, there were 

socioeconomic inequalities in all survey years. Scaling up efforts to reduce the observed 

inequalities is required to address the contributors to poor coverage. Drafting policies and 

programs that target the poorest and marginalized groups will contribute to achieving 

universal health coverage. 

5.3 Introduction 

Universal Health Coverage is a global health priority and central to the health-related 

targets of the Sustainable Development Goals (SDGs) (Wagstaff and Neelsen, 2020). 

Ensuring that everyone who needs health care services can access them without incurring 

financial hardship is an ultimate healthcare objective for all countries aiming to achieve 

Universal Health Coverage (Yaya and Ghose, 2019). Despite promising efforts toward 

achieving SDG targets in low and middle-income countries, accelerated improvement is 

restricted by huge inequalities in access to and uptake of many preventive and curative 

health services (Amouzou et al., 2020). Evidence shows that reproductive, maternal, 

newborn, and child health services (RMCH), particularly in Sub-Saharan Africa, are 
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unevenly distributed across different subgroups of the population (Barros et al., 2020). 

Maternal and child health (MCH) service uptakes are highest for the better-off, while the 

poorest remain behind. Inequalities by other sociodemographic factors such as education, 

urban-rural residence, and geographical regions also account for differentials in the 

uptake of such services (Jat et al., 2011, Agunwa et al., 2017). Ethiopia has implemented a 

set of effective MCH interventions. Over the past 15 years, maternal and child mortality 

has been reduced by half and progress has been notable with the uptake of MCH services. 

However, there are increasing concerns regarding high levels of disparities in the 

coverage of key services (Ambel et al., 2015).  

The continuum of care is a recommended framework for comprehensive health service 

delivery as this approach can more successfully identify and avert MCH complications 

than individual service provision (Kerber et al., 2007). The composite coverage index 

(CCI) is one indicator of the continuum of care. It is among the reliable and meaningful 

summary indicators for monitoring universal coverage of RMCH care (Wehrmeister et al., 

2016). Previous studies in developing countries including Ethiopia assessed coverage of 

MCH services using CCI and explored disparities across groups (Faye et al., 2020, 

Wehrmeister et al., 2020a, Wehrmeister et al., 2020b, Victora et al., 2012). Those studies used 

the original CCI that provided an overall estimate of coverage based on eight MCH 

interventions and highlighted that there were huge inequalities in coverage between the 

richest and the poorest women and children in most countries. Evidence shows that in 

order to assess coverage comprehensively, it is important to incorporate a broader set of 

appropriate interventions in summary indices (Barros and Victora, 2013). A reliable, 

modified CCI that integrates Kerber et al. definition of the continuum of care and the 

WHO’s recommended MCH care components has become available (Oh et al., 2020, 

Kerber et al., 2007). We used the modified CCI formula as a summary measure to express 
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coverage levels of MCH across the continuum of care (Oh et al., 2020). The aim of our 

study was to assess the coverage and inequalities in MCH services using the Ethiopian 

Demographic and Health Surveys between 2000 and 2016. Furthermore, we sought to 

identify the major contributors to inequalities in coverage index for each survey year 

using decomposition analysis. 

5.4 Methods 

This study used data from 2000, 2005, 2011, and 2016 rounds of the Ethiopian 

Demographic and Health surveys (EDHS) which are national cross-sectional surveys 

publicly available via Measure DHS. The surveys employed a stratified, multistage, and 

random sampling design. Enumeration areas or clusters from 1994 and 2007 population 

and housing censuses were the sampling units for the first stage of sampling. The selected 

enumeration areas included 540 in the 2000 and 2005 surveys, 624 in 2011, and 645 in 

the 2016 EDHS. In the second stage of selection, a systematic random sampling technique 

was used to select households after the complete household listing was conducted in each 

enumeration area. Detailed survey techniques and methods of sampling used to collect 

data have been recorded elsewhere (CSA [Ethiopia] and ICF, 2016, CSA [Ethiopia] and ICF 

International, 2012, CSA [Ethiopia] and ORC Macro, 2006). A representative sample of 15,367, 

14,070, 16,515 and 15,683 illegible women aged 15-49 with a high overall response rate 

(95-98%) were interviewed from 2000, 2005, 2011 and 2016 DHS, respectively. The 

DHS recodes the original survey data into different databases. In the 2000 DHS, the 

children recode (which contains information related to the child's pregnancy and PNC 

and immunization, health and nutrition data) comprised 10,873 women who had children 

under five years of age in the five years preceding the survey. In 2005, 2011 and 2016 

EDHS surveys the children recode consisted 9861, 11,654, and 10,641women  

respectively.  
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Study population 

This study examined reproductive-aged women with their most recent children of 12 to 

23 months, considering the usual age range for vaccine indicators. Our sample sizes from 

the four EDHS were 1765 women in 2000 (2059 weighted cases), 1612 in 2005 (1800 

weighted cases), 1810 in 2011(1830 weighted cases), and 1809 in 2016 (1891 weighted 

cases). These were obtained after removing observations with missing values in the 

receipt of care components.  

Study variables 

We used the wealth index variable as an estimate of socioeconomic position. The DHS 

computed wealth index through principal component analysis, considering several 

household assets, building materials used for housing construction, and types of water 

access, and sanitation facilities. The wealth index, categorized into five quintiles, was 

used to rank households from the poorest (Q1) to the richest (Q5). 

Our primary measure of interest was CCI defined as a weighted average of essential MCH 

interventions along the continuum of care. We examined the continuum of care using a 

modified CCI formula proposed by Oh , et al., which incorporated Kerber et al.’s 

definition of the continuum of care and WHO’S recommended MCH care (Oh et al., 2020). 

The modified CCI is an aggregate estimate of indicators with binary response data 

indicating whether a woman had received four or more antenatal care (ANC), received 

two or more doses of tetanus toxoid (TTN), delivered in a health facility (FD), delivered 

with the assistance of a skilled provider (SBA), had postpartum check during the first two 

days after birth (PNCM), had postnatal check during the first two days after birth (PNCN), 

used any modern contraceptive method (FP), and whether a child took one dose of 

Bacillus Calmette- Guérin vaccine (BCG), three doses of DPT-HepB-Hib (diphtheria, 
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pertussis, tetanus- hepatitis B- haemophilus influenzae type B), three doses of polio 

vaccine (PL), one dose of measles vaccine (MSL), and, a child received breast milk and 

complementary foods (AABF). The indicators have equal weight, except for DPT and 

polio, which receive a weight of two because they require more than one dose. For the 

years 2000 and 2005, data on postnatal care within two days for the newborn were not 

available, so PNC for newborns was not involved in the index.We computed the reliability 

of the modified CCI formula through Cronbach’s alpha and the resulting Cronbach's α 

reliability coefficients were 0.795, 0.803, 0.785, and 0.841 for 2000, 2005, 2011, and 

2016 survey years, respectively. It has been shown that Cronbach's α reliability 

coefficient has a theoretical value of 0 to 1, and values greater than 0.7 are considered 

acceptable (Gliner et al., 2016). The following formula was used to compute the modified 

CCI.  

Modified CCI =
1

6
(
ANC + TTN

2
+

FD + SBA
2

+
PNCM + PNCN

2

+
BCG + 2DPT3 + 2PL + MSL

6
+AABF + FP) 

Analytical approach  

We estimated socioeconomic-related inequalities in the CCI using the concentration 

index. Concentration curves were also drawn to display the degree of inequality by 

plotting the cumulative percentage of CCI on the Y-axis against the cumulative 

percentage of the population ranked by household socioeconomic status (starting from 

the poorest and ending with the richest) on the X-axis. If the health outcome is perfectly 

equally distributed across the population, the concentration curve will be a 45-degree 

(diagonal) line, known as the line of equality. The further the curve is from the line of 

equality the higher the degree of health inequality. If the concentration curve lies below 

the line of inequality, the value of CCI is high among the rich (pro-rich). If, by contrast, 
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the concentration curve lies above the line of inequality, the value of CCI is high among 

the poor (pro-poor). The concentration index is twice the area between the concentration 

curve and the line of inequality with a range from -1 to +1. A negative concentration 

index value indicates that the outcome is disproportionately concentrated among the 

poorest quintiles. Conversely, a positive concentration index value indicates that the 

outcome is more concentrated in wealthier quintiles. Where there is no socioeconomic 

inequality, the concentration index is equal to zero. To aid in the illustration of 

inequalities in CCI and its components, we present the results using equiplots for each 

survey year. Each dot in the equiplot presents coverage in a given quintile, and a 

horizontal line connects the poorest and wealthiest quintiles.  

Victoria et al. described three types of patterns of inequality by inspecting the distance 

between groups in an inequality graph (Victora et al., 2005). Top inequality pattern 

indicates disproportionately higher coverage among those in the upper quintiles than 

among those in the other group. Conversely, bottom inequality pattern denotes 

disproportionately lower coverage among those in the poorest group, while linear 

inequality pattern denotes similar distance between groups. The patterns of inequality 

portrayed in our study include linear (even distribution), top (when the widest gap exists 

for the wealthiest quintile), and bottom inequality (when the widest gap exists for the 

poorest quintile). 

In order to achieve socioeconomic-related health equality, it is vital to determine the 

causes of socioeconomic-related health inequality. Decomposing socioeconomic-related 

health inequality can help to uncover specific factors that are potentially modifiable by 

policy decision-makers. The dominant decomposition approach, the Wagstaff 

decomposition method can be used to identify which factors are the most important 

contributors to health inequality and to estimate the relative contributions of each factor. 
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The method involves estimating a regression model that relates the health outcome or 

healthcare utilisation measure to various socioeconomic and demographic variables, such 

as income, education, age, and ethnicity. The decomposition analysis then calculates the 

contribution of each factor to overall health inequality, based on the regression 

coefficients and the distribution of the factors across the population. The contribution of 

each factor is expressed as a percentage of the total observed inequality, which can help 

to identify the most important sources of inequality (Wagstaff et al., 2007). 

For each survey year, we performed further analysis to decompose the concentration 

index with the aim of quantifying the individual contribution of explanatory variables 

(age, residence, educational status, employment status, region, and wealth index) to the 

overall inequality. Each contribution was the product of the elasticity of the determinant 

and its concentration index. This would give the absolute contribution of each 

determinant. Then, we computed the percentage (adjusted) contribution of each 

determinant by dividing its absolute contribution by the concentration index of CCI and 

multiplying by 100. Data analysis were performed using STATA, taking the complex 

sampling design into account. 

Ethics approval and consent to participate 

This study used secondary data from publicly available EDHS, thus there was no direct 

risk to the survey participants. The authorisation to use the data was obtained from the 

DHS program. The identities of the participants were anonymised during data collection. 

5.5 Results  

Characteristics of the sample  

The total number of women included in each survey in 2000, 2005, 2011, and 2016 were 

2059, 1800, 1830, and 1891, respectively. Table 7 summarises the characteristics of the 
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study population between 2000 - 2016 EDHS. In all four surveys, the percentage of 

women aged 25 to 34 years was 46.8% in 2000, 49% in 2005, 53.1% in 2011, and 52.3%  

in 2016. The majority in each survey lived in rural areas (90% in 2000, 92% in 2005, 86% 

in 2011, and 89% in 2016). The highest proportion of study participants in all surveys 

was in Oromia region. Across all surveys, study participants were predominantly not 

educated. In 2000, most women had agricultural/manual work. However, in the remaining 

survey years, the majority of the respondents reported that they were not employed.
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Table 7: Background characteristics of the study population, Ethiopian Demographic 
Health Survey, 2000-2016 

  

Variable 2000 (n=2059) 2005 (n=1800) 2011 
(n=1830) 

2016 (n=1891) 

 

Women’s age (years) Freq % Freq % Freq % Freq % 

15-24 633.7 30.8 523.3 29.1 493.9 27.0 466.4 24.7 

25-34 964.2 46.8 881.6 49.0 971.5 53.1 989.6 52.3 

35-49 461.6 22.4 395.7 22.0 364.8 19.9 434.8 23.0 

Mother’s education          

No education  1648.6 80.1 1400.8 77.8 1247.5 68.2 1187.0 62.8 

Primary education 299.8 14.6 310.7 17.3 490.5 26.8 548.1 29.0 

Secondary education 111.0 5.4 89.1 5.0 92.1 5.0 155.8 8.2 

Employment status          

Not working  759.1 36.9 1238.4 68.8 827.3 45.6 1059.7 56.0 

Professional  197.8 9.6 151.0 8.4 360.6 19.9 316.0 16.7 

Agricultural/manual  1102.3 53.5 409.7 22.8 628.1 34.6 515.1 27.2 

Residence          

Urban  206.0 10.0 140.9 7.8 253.8 13.9 217.9 11.5 

Rural  1853.4 90.0 1659.5 92.2 1576.3 86.1 1673.0 88.5 

Region          

Tigray 117.8 5.7 134.0 7.4 125.0 6.8 145.9 7.7 

Afar 16.8 0.8 16.8 0.9 16.0 0.9 19.0 1.0 

Amhara 557.5 27.1 466.1 25.9 433.3 23.7 342.8 18.1 

Oromia 862.2 41.9 655.1 36.4 763.6 41.7 836.0 44.2 

Somali 23.8 1.2 74.5 4.1 43.7 2.4 66.7 3.5 

Benshangul 18.1 0.9 15.1 0.8 21.3 1.2 20.3 1.1 

SNNPR 417.7 20.3 394.2 21.9 370.0 20.2 393.4 20.8 

Gambela 5.0 0.2 4.9 0.3 7.0 0.4 4.9 0.3 

Harari 4.5 0.2 3.8 0.2 4.8 0.3 4.4 0.2 

Addis Ababa 29.40 1.43 29.6 1.6 39.0 2.1 48.3 2.6 

Diredawa 6.8 0.3 6.4 0.4 6.3 0.3 9.1 0.5 
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n denotes weighted values 

SNNPR- Southern Nations, Nationalities, and People's Region 

Constructs of the modified composite coverage index 

The proportion of age-appropriately breastfed children aged 12-23 months ranged from 

84% in 2005 to 75% in 2016. The highest proportion of children who received BCG 

vaccine was seen in 2011 (81%).  The coverages of maternal health services such as 

family planning, tetanus toxoid injection, ANC, facility delivery, SBA, and PNC were 

higher in 2016 compared to the preceding survey years. The highest proportions of polio 

and DPT vaccine coverage were reported in 2016 (Figure 12). 
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Figure 11: Coverage (percentage) of maternal and child health indicators, Ethiopian 
Demographic Health Survey, 2000-2016 
The trend in the composite coverage index in Ethiopia from 2000 to 2016 

Figure 13 shows the trend in the CCI in Ethiopia between the 2000 and 2016 survey 

years. The average CCI, along with their respective confidence intervals, was 23.6 (22.9-
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24.2) in 2000, 28.5 (27.7-29.4) in 2005, 32.9 (32.1-33.8) in 2011, and 42.4 (41.3-43.6) in 

2016. 

 

Figure 12: The trend in the composite coverage index in Ethiopia from 2000 to 2016 

Socioeconomic inequalities in the composite coverage index in Ethiopia from 2000 

to 2016 

The concentration indices for CCI were 0.133, 0.142, 0.122 & 0.096 for the survey years 

2016, 2011, 2005 and 2000, respectively. These results indicate that coverage, as 
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measured by CCI, was more concentrated among the wealthiest groups in each year. The 

magnitude of inequality was lower in 2000. (Table 8) 

Table 8: Concentration indices of composite coverage index in Ethiopia from 2000 to 2016 

 Concentration indices and 95 % confidence intervals 

Variable  2016 2011 2005 2000 

Composite coverage 
index (confidence 
intervals)  

0.133 (0.111-
0.155) 

0.142 (0.121-
0.164) 

0.122 (0.01-
0.144) 

0.096(0.075-
0.117) 

 

Figure 14 shows the concentration curve plotting the cumulative percentage of CCI 

against the cumulative percentage of women ranked by socioeconomic status across the 

four survey years. The concentration curves for all the survey years lie below the line of 

equality, indicating that the coverage index was concentrated among richer women (pro-

rich). The degree of inequality during the year 2000 was relatively lower than in the years 

2005, 2011, and 2016, since the concentration curve for the 2000 survey year lies closer 

to the line of inequality, while the inequality gap by wealth in 2011 seemed the greatest 

as shown in the figure.  
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Figure 13: Concentration curves for composite coverage index, Ethiopia demographic and 
health survey 2000-2016 

In figure 15 (A-D) we present equiplots, in which the CCI is a summary measure and 

coverage levels of indicators composing it, by wealth quintiles of the study populations 

for the survey years 2000 to 2016. In the equiplots, we show the poorest to the richest 

quintiles connected by a horizontal line. The widths of the solid line represent absolute 

wealth inequality. The average CCI tended to be higher as the economic status improved 

in all of the surveys, meaning populations in quintile 5 (the richest) had greater coverage 

than quintile 4, and so on to quintile 1 (the poorest). The average CCI in the poorest 

quintile ranged from 20.5% in 2000 to 29.9% in 2016. For the richest quintile, the average 
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CCI ranged from 36.5% in 2000 to 64.8% in 2016. For all survey years, a top inequality 

pattern was noted in the CCI.  

In 2016, a higher percentage of coverage was found among women belonging to the 

richest households across all indicators except age-appropriate breastfeeding. 

Interventions including PNC for mothers, PNC for newborns, ANC, facility delivery, 

SBA and measles, and polio coverage showed a top inequality pattern. Disparities were 

largest for maternal health services such as SBA, facility delivery, ANC, and family 

planning. In contrast, age-appropriate breastfeeding exhibited minimal inequality. Similar 

to 2016, in 2011, women from the wealthiest households had a higher percentage of 

coverage across all indicators with the exception of age-appropriate breastfeeding. For 

almost all interventions, a top inequality pattern was noted.  SBA and facility delivery 

tended to have the most disparities. Furthermore, both age-appropriate breastfeeding and 

PNC for newborns demonstrated low inequality among the interventions examined, given 

PNC for newborns’ lowest coverage overall. In 2000 and 2005, age-appropriate 

breastfeeding demonstrated a combination of high coverage and minimal inequality 

among all the interventions. For all indicators, coverage was  higher in the wealthiest 

groups than the poorest groups, although in most cases an inverse pattern of inequality 

was observed in the coverage of age-appropriate breastfeeding such that the richest 

quintile presented lower coverage. In addition, a top inequality pattern was observed in 

the majority of the indicators that constructed the modified CCI (Figure 15). 
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Figure 14: Equiplots of the composite coverage index and its constructs by wealth quintiles 
from Ethiopia Demographic Health Surveys: A) 2016 B) 2011 C) 2005 and D) 2000 

Decomposition analyses results  

Tables 9-12 present the results from the decomposition analyses showing how 

respondents' various socioeconomic and demographic characteristics contribute to 

inequality in CCI. The tables present the elasticity of each regressor with respect to the 

CCI, the concentration index of each regressor, contributions to the overall concentration 

index as well as the percentage contribution of the regressors to the inequality of CCI. 

The percentage contribution refers to the adjusted contribution to inequalities of each 

factor. For instance, in 2016, the place of residence contributed about 23.6% of total 

inequality in CCI, which was obtained by dividing the absolute contribution of rural 

residence (0.0313) by the overall concentration index of CCI (0.133) and then multiplied 

by 100. 

Disparities in household economic status as measured by wealth quintiles had the largest 

contribution to inequalities in CCI in all years and the contributions were 48%, 57%, 39%, 

and 52% for the years 2016, 2011, 2005, and 2000 respectively. Rural residence was the 

second largest contributor to inequalities in CCI in 2016 and 2005, showing a 24% and 

28% contribution to the measured inequalities, respectively. Mothers’ education status 

was the second largest contributor to the CCI inequality in 2011 (20.5%) and 2000 

(22.1%). The third largest contributor in 2016 and 2005 was the mother’s education status 

which contributed to 17% and 23% of the inequalities respectively, while rural residence 

contributed to 20% and 18%  of the measured inequalities in 2011 and 2000 respectively. 

Geographic region contributed about 11%, 8%, and 4% to inequality in CCI in 2005, 

2016, and 2011 respectively, but it showed minimal contribution in 2000. The 

contribution of maternal age to the inequality was small for all years. Likewise, 
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employment status had minimal contributions in 2016, 2011, and 2005, although it 

contributed to 7% of inequality in CCI in 2000.  

Given the positive concentration indices of CCI in all survey years, any positive 

contributor to the inequality suggests that it favoured the well-off but disadvantaged the 

poor. This also implies that inequalities in CCI would have been less pro-rich if the 

concentration index of the contributing variable was zero (i.e. was evenly distributed 

among the poor and the rich). A variable that contributed negatively would have the 

opposite impact. The results of the decomposition analyses provide insights into the 

uneven distribution of socioeconomic factors between population subgroups (Tables 9-

12). 
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Table 9:Decomposition of the concentration index for composite coverage index, Ethiopian 
Demographic Health Survey 2016 

Variables  Elasticity  Concentration 
Index 

Absolute 
contribution 

Percent 
contribution 
(%) 

Mother’s age (15-24 
(Reference)) 

    

25-34 0.0112 0.0272 0.0003 0.2293 
35-49 -0.0165 -0.0058 0.0001 0.0727 

Subtotal     0.3 
Mother’s education (no 
education (Ref)) 

    

Primary education 0.0522 0.1154 0.0060 4.5359 
Secondary education 0.0244 0.6891 0.0168 12.6504 

Subtotal    17.2 
Employment status (not 
working (Ref)) 

    

Professional  0.0147 0.2554 0.0038 2.8333 
Agricultural/manual  0.0004 -0.0486 0.0000 -0.0141 

Subtotal    2.8 
Wealth quintile (poorest 
(Ref)) 

    

Poorer 0.0317 -0.2945 -0.0093 -7.0317 
Middle 0.0490 0.1240 0.0061 4.5738 
Richer 0.0519 0.5243 0.0272 20.5203 
Richest  0.0465 0.8530 0.0397 29.9122 
Subtotal    48 

Residence (urban (Ref))     
Rural  -0.3332 -0.0940 0.0313 23.6 

Region (Tigray (Ref))     
Afar -0.0069 -0.3941 0.0027 2.0529 

Amhara -0.0515 0.0316 -0.0016 -1.2266 
Oromia -0.2238 -0.0068 0.0015 1.1504 
Somali -0.0254 -0.4597 0.0117 8.7933 

Benshangul -0.0025 -0.2249 0.0006 0.4280 
SNNPR -0.0739 -0.0256 0.0019 1.4269 
Gambela -0.0012 0.0104 0.0000 -0.0092 

Harari -0.0007 0.3212 -0.0002 -0.1789 
Addis Ababa -0.0067 0.8306 -0.0055 -4.1651 

Diredawa -0.0012 0.3044 -0.0004 -0.2747 
Subtotal    8 

SNNPR- Southern Nations, Nationalities, and People's Region
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Table 10:Decomposition of the concentration index for composite coverage index, 
Ethiopian Demographic Health Survey 2011 

Variables  Elasticity  Concentration 
Index 

Absolute 
contribution 

Percent 
contribution 
(%) 

Mother’s age (15-24 
(Reference)) 

    

25-34 0.0018 0.0231 0.0000 0.0289 
35-49 -0.0076 -0.0545 0.0004 0.2899 

Subtotal    0.3 
Mother’s education (no 
education (Ref)) 

    

Primary education 0.0412 0.1726 0.0071 4.9988 
Secondary education 0.0307 0.7214 0.0221 15.5388 

Subtotal    20.5 
Employment status (not 
working (Ref)) 

    

Professional  0.0102 0.2107 0.0021 1.5082 
Agricultural/manual  0.0147 -0.1417 -0.0021 -1.4642 

Subtotal    0.04 
Wealth quintile (poorest 
(Ref)) 

    

Poorer -0.0020 -0.3208 0.0006 0.4406 
Middle 0.0223 0.1048 0.0023 1.6433 
Richer 0.0301 0.4975 0.0150 10.5199 
Richest  0.0749 0.8434 0.0632 44.3975 
Subtotal     57 

Residence (urban (Ref))     
Rural  -0.2307 -0.1216 0.0281 19.7 

Region (Tigray (Ref))     
Afar -0.0053 -0.3488 0.0019 1.3048 

Amhara -0.0198 -0.0824 0.0016 1.1469 
Oromia -0.0819 0.0495 -0.0041 -2.8501 
Somali -0.0183 -0.0241 0.0004 0.3114 

Benshangul -0.0014 -0.0634 0.0001 0.0609 
SNNPR -0.0270 -0.0918 0.0025 1.7412 
Gambela -0.0005 -0.0879 0.0000 0.0301 

Harari -0.0002 0.4697 -0.0001 -0.0537 
Addis Ababa 0.0037 0.8473 0.0032 2.2281 

Diredawa 0.0000 0.3681 0.0000 0.0022 
Subtotal     3.9 

SNNPR- Southern Nations, Nationalities, and People's Region 
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Table 11:Decomposition of the concentration index for composite coverage index, 
Ethiopian Demographic Health Survey 2005 

Variables  Elasticity  Concentration 
Index 

Absolute 
contribution 

Percent 
contribution 
(%) 

Mother’s age (15-24 
(Reference)) 

    

25-34 -0.0198 0.0151 -0.0003 -0.2470 
35-49 -0.0072 -0.0177 0.0001 0.1043 

Subtotal     -0.1 
Mother’s education     

Primary education 0.0351 0.2822 0.0099 8.1351 
Secondary education 0.0239 0.7687 0.0183 15.0708 

Subtotal    23.2 
Employment status (not 
working (Ref)) 

    

Professional  0.0162 0.2660 0.0043 3.5461 
Agricultural/manual  0.0102 -0.0420 -0.0004 -0.3520 

Subtotal    3.2 
Wealth quintile (poorest 
(Ref)) 

    

Poorer 0.0092 -0.3063 -0.0028 -2.3137 
Middle 0.0207 0.1194 0.0025 2.0354 
Richer 0.0237 0.5047 0.0119 9.8162 
Richest  0.0425 0.8422 0.0358 29.4161 
Subtotal    39 

Residence (urban (Ref))     
Rural  -0.4804 -0.0708 0.0340 28 

Region (Tigray (Ref))     
Afar -0.0047 -0.4062 0.0019 1.5646 

Amhara -0.0533 -0.0013 0.0001 0.0555 
Oromia -0.0876 -0.0440 0.0039 3.1688 
Somali -0.0234 -0.4965 0.0116 9.5320 

Benshangul -0.0024 -0.0059 0.0000 0.0115 
SNNPR -0.0445 0.1612 -0.0072 -5.9011 
Gambela -0.0005 -0.0890 0.0000 0.0345 

Harari -0.0005 0.5191 -0.0002 -0.1993 
Addis Ababa 0.0033 0.8209 0.0027 2.2579 

Diredawa 0.0000 0.3290 0.0000 -0.0036 
Subtotal    10.5 

SNNPR- Southern Nations, Nationalities, and People's Region 
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Table 12:Decomposition of the concentration index for composite coverage index, 
Ethiopian Demographic Health Survey 2000 

Variables  Elasticity  Concentration 
Index 

Absolute 
contribution 

Percent 
contribution 
(%) 

Mother’s age (15-24 
(Reference)) 

    

25-34 0.0019 0.0054 0.0000 0.0104 
35-49 0.0005 -0.1517 -0.0001 -0.0817 

Subtotal     -0.1 
Mother’s education     

Primary education 0.0329 0.1993 0.0066 6.8250 
Secondary education 0.0238 0.6162 0.0147 15.2412 

Subtotal    22.1 
Employment status (not 
working (Ref)) 

    

Professional  0.0161 0.3543 0.0057 5.9152 
Agricultural/manual  -0.0047 -0.1619 0.0008 0.7995 

Subtotal    6.7 
Wealth quintile (poorest 
(Ref)) 

    

Poorer 0.0006 -0.3554 -0.0002 -0.2206 
Middle -0.0014 0.0711 -0.0001 -0.1037 
Richer 0.0132 0.4809 0.0063 6.5801 
Richest  0.0525 0.8382 0.0440 45.7737 
Subtotal    52 

Residence (urban (Ref))     
Rural  -0.1914 -0.0922 0.0176 18.3 

Region (Tigray (Ref))     
Afar -0.0060 0.0461 -0.0003 -0.2891 

Amhara -0.0608 -0.2290 0.0139 14.4761 
Oromia -0.1459 0.0548 -0.0080 -8.3186 
Somali -0.0067 0.2497 -0.0017 -1.7425 

Benshangul -0.0023 0.1914 -0.0004 -0.4556 
SNNPR -0.0759 0.1105 -0.0084 -8.7214 
Gambela -0.0004 0.6143 -0.0003 -0.2826 

Harari -0.0001 0.5593 0.0000 -0.0464 
Addis Ababa 0.0068 0.9821 0.0066 6.9083 

Diredawa 0.0000 0.5355 0.0000 -0.0062 
Subtotal    1.5 

SNNPR- Southern Nations, Nationalities, and People's Region 

5.6 Discussion  

We found that composite coverage in Ethiopia of maternal and child health services 

increased from 24% in 2000 to 42% in 2016. However, while coverage improved overall, 
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we found that higher coverage of maternal and child services was disproportionately 

concentrated among the wealthiest households from 2000 to 2016. The concentration 

curves and concentration indices indicate that inequalities in CCI may have increased 

over time in Ethiopia, with the highest in 2011, followed by 2016, 2005 and the least 

inequality was in 2000. We also found that economic status was the major contributor to 

the inequalities in composite coverage. 

Progress in MCH should be measured not only by overall rates of change but also by 

coverage of services among disadvantaged subgroups (WHO, 2011). Using the EDHS 

2000-2016 data, we aimed to assess the inequalities in MCH coverage in Ethiopia by 

analysing the modified CCI as a summary measure. We also quantified the contributions 

of sociodemographic factors to the inequalities by performing decomposition analyses.  

Our findings revealed that coverage indices were pro-rich. Although the magnitude of 

inequalities differs across countries, a study involving countries from Central, East, 

Southern, and West Africa subregions including Ethiopia revealed that the wealthiest 

quintile experienced much higher coverage than the poorest quintile (Wehrmeister et al., 

2020b). Findings from studies based on data from low and middle-income countries are 

also in line with our results (Wehrmeister et al., 2020a, Wehrmeister et al., 2016). Wealth 

may play an important role in the coverage of MCH interventions. In many countries, 

MCH coverages usually tend to be disproportionately distributed favouring those from 

the better-off socioeconomic group (Barros and Victora, 2013). Our findings also revealed 

important inequalities in the indicators used to construct the modified CCI, pointing out 

that women/children in the wealthiest groups presented higher coverage than those from 

the poorest groups.  
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To ensure universal health coverage, Ethiopia has adopted pro-poor policies and 

strategies through various health initiatives that have shown significant advances in MCH 

care, such as the introduction of the health extension program, the health development 

army, and the scale-up of community-based health insurance schemes. There has been an 

encouraging expansion of health facilities and uptake of key MCH services (Admasu et 

al., 2016). Ethiopia has a three-tier health care delivery system, and public hospitals and 

private facilities play a major role as delivery care services outlets. At public health 

facilities, the majority of MCH services are provided free of charge. The fee-waiver 

system, which has been implemented for a long time has not brought all the desired results 

due to implementation challenges (Alebachew et al., 2015). MCH service coverages are 

typically higher for the wealthiest individuals, while health care benefits for the poor 

remain suboptimal (Wuneh et al., 2019, Ambel et al., 2015). It appears that regardless of 

how a country’s health system is functioning, the richest parts of the population often 

have the means to overcome the most common barriers to access services and ensure 

fairly high levels of health care coverage (Barros et al., 2012). Disproportionately lower 

coverage of MCH services among women from a lower socioeconomic group can have 

multiple reasons such as direct or indirect health care costs including travel expenses and 

opportunity costs, health-seeking behavior, and perceived quality of care. In most low 

and middle-income countries, the poorest segments of the population remain 

marginalized and have suboptimal access to basic services, that places them in a vicious 

cycle of impoverishment and poor health (Peters et al., 2008).  

The inequalities in CCI appear to have increased over time in Ethiopia, with the highest 

inequality in 2011, and the least inequality in 2000. The widened inequalities in the recent 

years might be due to the rapid population expansion in the country, which in turn might 
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be related to the increase in health care demand, uneven population to health facility ratio, 

and shortage of healthcare workers. 

Along with being pro-rich, the modified CCI (and the majority of its constructs) 

demonstrated a top inequality pattern in all survey years. This is in line with a study, 

based in Sub-Saharan African countries, that has also shown a top inequality pattern in 

CCI (Faye et al., 2020). Considerable research attention has been paid to identifying the 

distinct patterns of inequality by wealth quintiles (Victora et al., 2018, Van Lerberghe, 2005, 

WHO, 2013). The patterns present major implications for policies and programs. Countries 

with low coverage of interventions tend to show a top inequality pattern, with the 

wealthiest quintile significantly ahead of the other quintiles (Victora et al., 2005). In top-

inequality exhibiting countries, it may be more suitable to disseminate interventions 

throughout the whole population (Faye et al., 2020). 

Across all the survey years examined, age-appropriate breastfeeding was relatively well-

practised and had low levels of inequality. This may be related to cultural perceptions of 

acceptability and benefit to the child, the ease of practising breastfeeding, and the minimal 

out-of-pocket spending by households involved. Despite the minimal inequality, there 

were variations in the pattern of inequality in age-appropriate breastfeeding across each 

survey year. For instance, in 2005 and 2000, the wealthiest groups were the least to 

practice the intervention, a finding that is in accordance with the literature (Gatica-

Domínguez et al., 2020).  

The decomposition analyses results revealed that wealth status, place of residence, and 

maternal education were among the major contributors to the inequalities in CCI, while 

region and employment status showed minimal contributions. Across all survey years, 

inequalities in coverage index were largely due to household wealth status. The finding 
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that economic well-being had a positive and major contribution to the inequality reflected 

a more rapid increase in the coverage index in the more affluent groups. If inequality in 

household wealth status were eliminated for example in 2016, the inequality in the 

coverage index might have been reduced by 48%. Such disparity among different sub-

population levels could be attributed to a maldistribution of benefits – not distributing to 

those who most need it – from the economic growth and basic services in the country 

between the poor and their wealthy counterparts (Peters et al., 2008). The better-off 

(people of higher socioeconomic status) are more likely to have a higher demand for 

health services than the worse-off because of their ability to pay and better awareness 

(Levesque et al., 2013). The other important factors that significantly increased pro-rich 

inequality in the coverage index were maternal education level and place of residence. 

These variables are associated with MCH service uptake and health-seeking behaviour 

(Mekonnen and Mekonnen, 2003). Evidence shows that better-educated women have better 

means to ensure access and high coverage levels of interventions compared to their 

counterparts (Worku et al., 2013). Studies also showed that women residing in urban areas 

have easier geographical access to health facilities (more health facilities with shorter 

travel distances to and from them), as well as comprehensive health services and skilled 

healthcare staff (Gebre et al., 2018, Bobo et al., 2017).   

Overall, this study demonstrates the healthcare coverage some population groups is 

falling behind in Ethiopia, and that the efforts of the government to address inequity are 

insufficient. Given that improved MCH coverage is crucial to achieving national and 

global goals, efforts must be made to close the disparities in coverage, particularly by 

targeting the predominant contributors to the inequalities. Accordingly, reducing 

inequality due to wealth s would be the first step toward reducing inequality in coverage. 

Public health and social policy initiatives and programs aimed at reducing disparities in 
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coverage need to adjust focus and increasingly target the poorest segments of the 

population. Strategies should be adopted to scale-up reducing financial barriers and 

enhancing the social welfare of the poorest to achieve significant improvements in 

coverage. Programs that are sensitive to rural circumstances and address the barriers that 

prevent rural women from uptaking services must also be scaled-up. In addition, there is 

a need for public health policies and programs to focus on increasing women’s education 

levels. As health sector interventions alone cannot reduce disparities, multisectoral 

collaboration is needed to attain equitable coverage of MCH services. 

This study has some limitations. First, the data were collected based on women’s self-

report, which may lead to recall bias. Second, the cross-sectional nature of the data does 

not allow causal inference. Third, confounding factors that were not included in this 

analysis may have had a significant contribution to the widening of the observed 

inequality. Apart from these limitations, our study used a most recently used 

comprehensive summary measure – the modified CCI – to assess the inequalities in 

coverage of MCH interventions. Our study is also unique in that it decomposed the 

concentration indices to identify the major contributors to the inequalities. Information 

generated from this study may contribute to the design of policies and strategies to reduce 

inequalities in MCH coverage. 

5.7 Conclusions  

We used the modfied CCI as a summary measure of MCH coverage and examined 

inequalities using the EDHS data. We sought to identify the key factors that account for 

the inequalities in MCH coverage. We found pro-rich inequalities and a top-inequality 

patterns in CCI in all the survey years. Decomposition analysis showed that factors such 

as household wealth, place of residence, and mother’s education level were important 
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positive contributors to the inequalities in coverage across all survey years. To reduce 

socioeconomic inequalities in coverage, health policies and strategies should focus more 

on the disadvantaged groups such as the poorest quantiles of the population and rural 

residents. Specific interventions that help overcome educational disadvantages are also 

important. As Ethiopia moves forward with the Sustainable Development Goals, 

innovative and evidence-based strategies with strong multi-sectoral efforts are required 

to overcome disparities. 

5.8 Chapter summary  

Chapter five investigated the disparities in maternal, newborn, and child health coverage 

along the continuum in Ethiopia and identified what contributed most to the inequalities. 

It was found that despite the improvements in coverage, there were inequalities in MCH 

coverage in Ethiopia. economic status, place of residence, and mother’s education level 

accounted for the largest contribution to inequalities in coverage. According to the results, 

this chapter identified that newborn postnatal care had the lowest coverage. The next 

chapter presents a systematic review of evidence on the effective coverage of MCH 

services and disparities.
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CHAPTER SIX 

EFFECTIVE COVERAGE OF MATERNAL AND 

CHILD HEALTH SERVICES 

(STUDY III) 
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Chapter 6 Evaluations of effective coverage of maternal 

and child health services: A systematic review 

6.1 Overview of study three  
 

Most coverage measures denote contact with a health care provider and do not consider 

the quality of care of interventions. This chapter presents a summary of existing evidence 

on the effective coverage of MCH interventions, quality measurement strategies and 

disparities. This chapter is published in Health Policy and Planning journal. 

Citation 

Gebremedhin AF, Dawson A, Hayen A. Evaluations of effective coverage of maternal 

and child health services: A systematic review. Health Policy and Planning. 2022 

Aug;37(7):895 https://doi.org/10.1093/heapol/czac034 

6.2 Abstract    

Conventionally used coverage measures do not reflect the quality of care. Effective 

coverage assesses the extent to which health care services deliver potential health gains 

to the population by integrating concepts of utilization, need, and quality. We aimed to 

conduct a systematic review of studies evaluating effective coverage of maternal and 

child health services, quality measurement strategies, and disparities across wealth 

quantiles. A systematic search was performed in six electronic databases (MEDLINE, 

EMBASE, CINAHL, Scopus, Web of Science, and Maternity and Infant Care) and grey 

literature. We also undertook a hand search of references. We developed search terms 

having no restrictions based on publication period, country, or language. We included 

studies, which reported effective coverage estimates based on the World Health 

Organization framework of measuring effective coverage. Twenty-seven studies, all from 

https://doi.org/10.1093/heapol/czac034
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low and middle-income settings (49 countries), met the criteria and were included in the 

narrative synthesis of the results. Maternal and child health intervention(s) and 

program(s) were assessed either at an individual level or as an aggregated measure of 

health system performance, or both. The effective coverage ranged from 0% for 

postpartum care to 95% for breastfeeding. When crude coverage measures were adjusted 

to account for the quality of care, the effective coverage values turned lower. The gap 

between crude coverage and effective coverage was as high as 86%, and it signified a low 

quality of care. The assessment of quality of care addressed structural, process, and 

outcome domains, individually or combined. The wealthiest 20% had higher effective 

coverage of services than the poorest 20%, an inequitable distribution of coverage. More 

efforts are needed to improve the quality of maternal and child health services and to 

eliminate the disparities. Moreover, considering multiple dimensions of quality and the 

use of standard measurements are recommended to monitor coverage effectively.   

Key messages: 

• Effective coverage metrics, integrating both the conventional measurement of 

crude coverage and quality of care, is critical for monitoring progress towards the 

universal health coverage with high quality services.  

• The effective coverage of maternal and child health interventions lagged 

substantially behind crude coverage indicating a low quality of care.  

• The wealthiest quintile had higher effective coverage of services than the poorest 

quintile, showing an inequitable distribution of coverage. 

• The results of the review also highlighted that the quality measurement strategies 

used often did not consider the multiple domains of quality of care, resulting over-

estimated or underestimated coverage estimates.  
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6.3 Introduction  

Universal health coverage aims to provide access to promotive, preventive, curative, and 

rehabilitative health services of adequate quality for people in need without financial 

hardship (Boerma et al., 2018). The term “coverage” defines the proportion of the 

population who require services that seek and receive these services (Bryce et al., 2013). 

Coverage data provide an opportunity to monitor progress towards the sustainable 

development goals. Improved coverage and access to maternal and child health (MCH) 

services have the potential to reduce mortality and morbidity substantially (Leegwater et 

al., 2015).  

MCH remains a global health challenge. In 2017, the estimated maternal and infant 

mortality rates were 211 per 100,000 and 29 per 1000 live births, respectively (WHO, 

2019b). There were approximately 5.5 million deaths among children under five years of 

age, in the same year (Hug et al., 2019, Hug et al., 2018). Maximising coverage is a key 

strategy to address these issues, but increasing coverage levels has not yet yielded the 

expected improvements and does not necessarily translate into better health gains 

(Marchant et al., 2016). The persistence of preventable maternal and child deaths calls for 

better measures beyond the conventional coverage. Research suggests that poor quality 

of care may reduce the effectiveness of services provided (Souza et al., 2013, Chou et al., 

2019). Increased access to and use of interventions provided to mothers and children may 

not be followed by encouraging outcomes if the quality of services is suboptimal. Despite 

the availability of greater access to maternity services, there is no strong evidence that 

demonstrates reduced maternal and neonatal mortality rates, which can be largely 

explained by the poor quality of care. (Powell-Jackson et al., 2015) (Okeke and Chari, 2015). 

Therefore, better MCH outcomes require improvements in the quality of care. The 

concept of quality is heavily debated. Donabedian’s quality framework is a widely 
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adopted model in health care that considers quality as the combination of structural, 

process, and outcome elements. A structural quality measure assesses characteristics of 

health care organizations or providers relevant to their capacity to provide optimal service 

to the population in need. Hence, it defines the environment in which health care is 

provided. Process elements of quality are defined by the activities or clinical actions that 

take place during the delivery of care to patients. The third component, an outcome 

measure, seeks to capture whether the goals of care were achieved. Each domain of 

quality measurement represents a piece of the complete picture, but may not be used as 

the sole measure of quality (Donabedian, 1988).  

Expanding the scope of the concept of quality care beyond access has led to an increased 

interest in the use of effective coverage (EC) as a comprehensive measure of the 

performance of a health system in a given setting, based on recommendations by the 

World Health Organization (WHO) (WHO, 2018). Measuring the performance of a health 

system is essential for identifying problems and improvements, supporting decision-

making efforts, and enabling successful policy formulation (Smith et al., 2009). In view of 

this, EC is a suitable metric to provide a more nuanced understanding of whether, and 

how well, a health system is delivering services to its populations (Ng et al., 2014). Quality-

adjusted coverage, quality-adjusted contact, or high-quality contact can be used 

alternatively to denote EC because quality is a major component of the metrics (Joseph et 

al., 2020). The conventionally used measurement of crude coverage (CC), also called 

contact coverage, describes the utilization of services, but it does not consider the quality 

of care received. In contrast, EC integrates the concepts of need, use, and quality into a 

single measure (Shengelia et al., 2005). As a first framework, Tanahashi’s model of health 

service coverage introduced five stages of service provision namely availability, 

accessibility, acceptability, contact or actual use, and quality (Tanahashi, 1978). In search 
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of a better integrating concept, the WHO’s updated framework further explained EC as 

the product of utilisation and quality, conditional on the need for the service (Shengelia et 

al., 2005). EC can be applied for one or a group of interventions or for the health system 

as a whole (Laurell, 2007).  

A scoping review conducted by Jannati et al. assessed the key elements and steps of EC 

measurement including the types of interventions covered and the strategies used to 

determine the constructs of EC (Jannati et al., 2018). MCH interventions and chronic 

conditions were discussed. However, the scoping review has not offered a complete 

account of the specific estimates of the EC of MCH services, as well as the gaps and 

distributions across socio-economic status. Scoping reviews, which may be helpful 

precursors to systematic reviews, do not aim to produce a critically appraised and 

synthesized result to a particular question. In contrast, systematic reviews undergo an 

assessment of methodological limitations or risk of bias of evidence and provide evidence 

to inform practice (Munn et al., 2018). Another comprehensive review of published 

literature on EC of reproductive, maternal, neonatal, child health, and nutrition used 

evidence from Pubmed to discuss the gap between CC and quality-adjusted coverage 

(Amouzou et al., 2019). In addition, this study developed a cascade framework with 

consecutive coverage steps to identify the potential losses of health benefits of 

interventions based on the Tanahashi framework (Tanahashi, 1978). Synthesizing evidence 

on the EC of MCH services systematically has a critical role in enhancing the foundation 

for assessing and improving progress. In this systematic review, we aimed to assess the 

EC of MCH interventions or programs based on the updated WHO framework of 

measuring effective coverage. We also investigated the gap between EC and CC, the 

quality measurement strategies used, and possible disparities across different socio-
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economic groups. To our knowledge, this systematic review is the first to address these 

objectives. 

6.4 Methods  

Search strategy 

This systematic review has been registered on the International Prospective Register of 

Systematic Reviews (PROSPERO CRD42020159384). Reporting has been done in 

accordance with the preferred reporting items for systematic reviews and meta-analyses 

guidelines (Moher et al., 2009).   

We conducted a comprehensive search of peer-reviewed literature in multiple electronic 

databases, including MEDLINE, CINAHL, EMBASE, Scopus, Web of Science and 

Maternity and Infant Care. In addition, grey literature from sources, including ProQuest, 

Google search engine, Google Scholar, Maternal Health Task Force and WHO’s official 

website, were searched for relevant reports and web-based publications. Moreover, the 

researcher manually searched the references of selected studies for relevant articles not 

identified in the initial search. Finally, we added new articles upon receiving search alerts 

from databases. Both free-text and Medical Subject Headings terms combined with 

Boolean operators, wildcards and truncations were included in the search strategy, 

including terms related to: mother, children, neonate, MCH services, antenatal care 

(ANC), post-natal care, family planning, delivery, management of childhood illnesses, 

immunization, neonatal care and EC. We developed the initial search strategy in OVID 

MEDLINE and adapted it for other databases (see Appendix 4). 

Eligibility criteria 

Studies retrieved by the search strategy developed were exported to a citation manager 

(EndNote software) to accumulate relevant articles and to remove duplicates. The 

https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42020159384
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remaining articles were imported to Covidence where duplicates missed by the endnote 

were taken out. Next, we screened papers by reviewing the title and abstract and then by 

reviewing the full text.  

All studies (prevalence studies, survey/national survey-based studies, and other 

observational studies) that reported estimates of EC using the WHO framework of 

measuring EC were included (Shengelia et al., 2005). During the search process, we 

identified no experimental or interventional studies. We considered both published and 

unpublished studies (grey literature) without restrictions based on publication period, 

country and language. Where studies were published in languages other than English, 

native language speakers were contacted for a translation. To be included in the review, 

the populations of interest should include at least one of the following: Women aged 15 

to 49 years, children under five years of age, and neonates. We excluded qualitative 

studies, review articles, news items, commentaries, poster presentations, technical reports 

and editorials. In addition, we excluded studies that were not fully accessible after at least 

two-email contact with the primary authors due to the challenges to assess the quality of 

studies without full text. We excluded studies that used EC models other than the WHO 

model, such as the Tanahashi model, those that measured CC only (not adjusted for 

quality) or did not assess EC and studies that considered populations other than women 

aged 15 to 49 years and children under 5 years. The main outcome is EC, which is 

expressed as the product of CC (which consists of utilization and need components) and 

quality score.  

Quality assessment, data extraction, and Data analysis 

We used the Joanna Briggs Institute critical appraisal checklist for prevalence studies to 

evaluate the methodological quality of the included studies. The tool consists of nine 
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items that assess the internal and external validity of studies included in the qualitative 

analysis. During the quality appraisal, three authors were involved, ensuring each study 

was appraised by two authors, with any disagreements between authors resolved through 

discussion. Articles receiving a minimum score of 6 out of 9 were classified as having 

adequate quality.  For each eligible article, information about author(s), the study setting, 

study period, aims, target population, intervention (programme) assessed, and 

measurement strategy used to determine quality were extracted on Microsoft Excel 2016. 

In addition, a summary of results including estimations of CC and EC, gaps between EC 

& CC, and distributions of EC measures across different socio-demographic 

characteristics, were put into a predesigned summary table (see Appendix 1). We used a 

qualitative approach to summarise the characteristics of included studies and to synthesise 

the relevant information based on the objectives of the study. We discussed EC and CC 

estimates descriptively. We did not perform a meta-analysis of the findings due to the 

considerable heterogeneity of the included studies in terms of measurement methods 

used. 

6.5 Results 

A total of 839 citations were identified, leaving 394 unique studies after duplicates were 

removed. Three hundred fifty-five articles were excluded based on title and abstract. The 

remaining 39 articles were reviewed using the full text. Subsequently, we included 27 

studies in the review after applying the inclusion and exclusion criteria (see Figure 19) 
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Figure 15. Preferred reporting items for systematic reviews and meta-analyses study 
selection flow diagram 

Characteristics of included studies  

The twenty-seven included studies were published between 2006 and 2021. Two of the 

studies (Gutiérrez, 2013, Martínez et al., 2011) were reported in Spanish, while the rest were 

reported in English. Although we did not restrict studies by country, all of the included 

studies were conducted in low and middle-income countries, where maternal and child 

mortality remains a major challenge to health systems. While the majority of studies were 
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conducted in Sub-Saharan Africa (n=14), 10 Latin-American countries (n=5), and 3 Asian 

countries (n=4) were represented. Four studies used data from multiple country settings 

(Wang et al., 2019, Leslie et al., 2017, Marchant et al., 2015, Hodgins and D'Agostino, 2014). 

The predominant data sources used by the studies were Demographic and Health Surveys 

solely or combined with Service Provision Assessments (n=9) (Nguhiu et al., 2017, Yakob 

et al., 2019, Wang et al., 2019, Martínez et al., 2011, Leslie et al., 2017, Hodgins and D'Agostino, 

2014, Kyei et al., 2012, Hategeka et al., 2020, Nguyen et al., 2021). Demographic and Health 

Surveys are nationally representative household surveys that provide data for a wide 

range of monitoring and impact evaluation indicators in the areas of population, health, 

and nutrition. The Service Provision Assessment survey is a health facility assessment 

that provides a comprehensive overview of a country’s health service delivery by 

collecting information on the overall availability of different facility-based health services 

and their readiness to provide those services. Two studies (Joseph et al., 2020, Munos et al., 

2018) used Multiple Cluster Indicator Surveys, which were implemented by the United 

Nations Children's Fund to provide internationally comparable data on the situation of 

children and women. The other data sources used in the reviewed articles include: 

National Health and Nutrition Surveys (n=3) (Lozano et al., 2006, Gutiérrez, 2013, Leslie et 

al., 2019), surveillance data (n=1) (Nesbitt et al., 2013), baseline surveys of government-

led evaluations (n=1) (Koulidiati et al., 2018), facility document reviews (n=2) (Murphy et 

al., 2018, Venkateswaran et al., 2019), household surveys (including health worker and 

facility assessments) (n=7) (Carter et al., 2018, Marchant et al., 2015, Willey et al., 2018, 

Larson et al., 2017, Engle-Stone et al., 2015, Colson et al., 2015, Okawa et al., 2019), 

immunization coverage surveys (n=1) (Travassos et al., 2016) and reports from 

international organizations such as the World Bank and UNICEF (n=1) (Idzerda et al., 

2011).  
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Quality appraisal result 

All studies (100%) described the study subjects and the setting in detail. The majority of 

studies (96%) used an adequate sample size and 93% measured the outcome in a standard, 

reliable way for all participants. Eighty-nine % of the studies used an appropriate 

sampling frame and 24 studies (89%) sampled participants in an appropriate way. It was 

also noted that all studies had an adequate response rate and 85% used appropriate 

statistical techniques. However, valid methods for the identification of the outcome were 

not followed in seven studies (26%).  Five studies (19%) did not conduct data analysis 

with sufficient coverage of the identified samples (see Appendix 2). 

Maternal and child health interventions assessed 

Research on EC has been undertaken with the aim of evaluating health system 

performance to deliver MCH services or to assess specific intervention(s) or program(s). 

Four of the included articles calculated EC for key interventions at an individual level 

and combined these into composite metrics for health system assessment (Nguhiu et al., 

2017, Leslie et al., 2017, Lozano et al., 2006, Leslie et al., 2019). The choice of indicators was 

based on a country’s needs and set priorities. Lozano et al. used EC as a performance-

benchmarking device across states in Mexico (Lozano et al., 2006). They created an overall 

EC score combining fourteen interventions, out of which eight were for MCH, at the 

national level. Similarly, Nguhiu et al. constructed an aggregated EC measure out of eight 

MCH interventions weighted by population need for the services (Nguhiu et al., 2017). 

Furthermore, Leslie et al. (Leslie et al., 2017) quantified EC for three essential primary care 

services namely; antenatal care (ANC), family planning, and care for sick children, across 

multiple countries and calculated primary care coverage by averaging these three 

services. A recent study by Leslie et al described the EC of multiple conditions within the 
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Mexican Institute of Social Security (IMSS), the largest health system in Mexico, using 

routinely collected data and focusing on metrics of potential health gain or loss (Leslie et 

al., 2019).   

Papers that focused on the assessment of specific intervention(s) or program(s) evaluated 

EC of maternal health services at pre-pregnancy (Nguhiu et al., 2017, Yakob et al., 2019, 

Leslie et al., 2017, Leslie et al., 2019), during pregnancy (Nguhiu et al., 2017, Joseph et al., 

2020, Lozano et al., 2006, Yakob et al., 2019, Leslie et al., 2017, Marchant et al., 2015, Gutiérrez, 

2013, Okawa et al., 2019, Hodgins and D'Agostino, 2014, Venkateswaran et al., 2019, Kyei et 

al., 2012, Leslie et al., 2019, Munos et al., 2018), delivery (Nguhiu et al., 2017, Lozano et al., 

2006, Wang et al., 2019, Gutiérrez, 2013, Martínez et al., 2011, Nesbitt et al., 2013, Marchant 

et al., 2015, Okawa et al., 2019, Willey et al., 2018, Larson et al., 2017, Hategeka et al., 2020, 

Leslie et al., 2019, Munos et al., 2018) and postnatal phases (Marchant et al., 2015, Okawa et 

al., 2019). Some articles reported the EC of individual elements of care during the delivery 

of interventions such as ANC (Hodgins and D'Agostino, 2014, Venkateswaran et al., 2019). 

The EC of child health interventions such as immunization (Travassos et al., 2016, Colson 

et al., 2015, Nguhiu et al., 2017), care-seeking for childhood illnesses (Hategeka et al., 2020, 

Nguhiu et al., 2017, Lozano et al., 2006, Gutiérrez, 2013, Koulidiati et al., 2018, Leslie et al., 

2017, Carter et al., 2018, Idzerda et al., 2011, Leslie et al., 2019, Munos et al., 2018) and 

breastfeeding (Nguhiu et al., 2017, Martínez et al., 2011) was also the other area of focus. 

Moreover, adjusted coverage measures for neonatal and infant health interventions were 

identified (Nguhiu et al., 2017, Lozano et al., 2006, Martínez et al., 2011, Marchant et al., 2015, 

Okawa et al., 2019, Murphy et al., 2018, Leslie et al., 2019, Munos et al., 2018). Three studies 

estimated the EC of nutrition interventions delivered to women and children (Joseph et 

al., 2020, Engle-Stone et al., 2015, Nguyen et al., 2021). Overall, the large majority of 

included studies assess concerning to ANC and delivery care. 
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Drawing on EC framework, the reviewed studies calculated EC of MCH services as: 

effective coverage=Quality of MCH services × (Utilisation of MCH services divided by 

Need for MCH services). The following are some examples of how EC was defined. 

Okawa et al. defined the EC of ANC as the proportion of women receiving four or more 

visits (indicating coverage) and receiving 11-14 of the intervention items (indicating 

quality) (Okawa et al., 2019). (Nesbitt et al., 2013) defined EC of delivery care as the 

proportion of deliveries in facilities offering high-quality care in all four quality 

dimensions (Routine delivery, emergency obstetric care, emergency newborn care, and 

non-medical quality). (Koulidiati et al., 2018) defined EC of care-seeking for child illness 

as the proportion of all under-five-year-old children in need who actually sought care at 

a facility categorized as of high-quality. (Colson et al., 2015) defined EC of measles 

immunization as the proportion of children with a positive dried blood sample assay for 

measles-specific Immunoglobulin G antibodies. (Leslie et al., 2017) defined the EC of 

family planning as the proportion of women using modern contraceptive methods and 

receiving the essential clinical actions (16 items) within reproductive history, counselling, 

and history and physical examination domains. (Murphy et al., 2018) defined the EC of 

neonatal care as the proportion of newborns attending facilities providing high-quality 

care. 

Effective coverage estimates and the gaps with crude coverage 

The EC estimates extracted from the included studies ranged from 0% for post-partum 

care in Gombe in Nigeria, Ethiopia and Uttar Pradesh in India (Marchant et al., 2015)  to 

95% for breastfeeding in the Dominican Republic (Martínez et al., 2011). Studies that 

evaluated family planning showed that EC estimates lagged substantially behind the 

crude coverage for the same service due to low-quality care. Supporting this evidence 
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was the drop in EC from 68% to 41% in Kenya (Nguhiu et al., 2017), and 61% to 22% in 

Ethiopia (Yakob et al., 2019) when CC measures were adjusted with quality of care. Leslie 

et al. reported the average EC of family planning across eight countries that was estimated 

at 26%, ranging from 17% in Haiti to 38% in Rwanda (Leslie et al., 2017). In all these 

countries, crude coverage considerably overstated EC.  

Twelve studies (Nguhiu et al., 2017, Joseph et al., 2020, Lozano et al., 2006, Yakob et al., 2019, 

Leslie et al., 2017, Marchant et al., 2015, Gutiérrez, 2013, Okawa et al., 2019, Kyei et al., 2012, 

Hategeka et al., 2020, Munos et al., 2018, Leslie et al., 2019) showed that estimates of ANC 

would also be lower if the quality of care at facilities was taken into account. The gap 

between EC and CC was as high as 86% in Zambia (Kyei et al., 2012). In this study, 94% 

of women had at least one ANC visit, while 60% had at least four visits. However, only 

8% of mothers attended high-quality ANC and had their visit in the first trimester, hence 

denoting low EC.  

In contrast to studies that assessed the provision of interventions at one time only, 

Venkateswaran et al. examined the appropriate number and timing of screening tests, 

simultaneously, for eight specific ANC interventions (such as screening for hypertension, 

anaemia, gestational diabetes) throughout the pregnancy period, as a proxy for EC 

(Venkateswaran et al., 2019).  Accordingly, the EC of seven of these specific interventions 

was lower than the coverage of at least one screening and coverage of the appropriate 

number of screenings, both denoting CC measures. Hodgins et al. assessed population EC 

by taking the average coverage of specific interventions (a set of key antenatal services) 

among all pregnant women (Hodgins and D'Agostino, 2014). This contrasts with the 

measure of conventional coverage defined as the average coverage of specific 

interventions among those who had received four or more ANC visits. The results show 
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coverage for specific interventions was generally much lower among all pregnant women 

(as a proxy for EC) than among only those who had received ANC 4+ visits. The 

population EC ranged from 14% in Niger to 84% in the Dominican Republic. 

For delivery and perinatal care, the highest gap between contact coverage and high-

quality contact was 72% (in India, where the CC was 76% and the EC was 4%) (Marchant 

et al., 2015). Lozano et al. determined the EC of skilled birth attendance to be 93%, taking 

births that took place in hospitals as a quality-measuring indicator (Lozano et al., 2006). In 

the articles that reported both coverage measures, it was found that adjusting for quality 

of care substantially reduced crude coverage of delivery care (Nguhiu et al., 2017, Wang et 

al., 2019, Nesbitt et al., 2013, Marchant et al., 2015, Okawa et al., 2019, Willey et al., 2018, 

Larson et al., 2017, Hategeka et al., 2020).  

When analysing the findings of a study on post-partum care coverage, it was found that 

quality-adjusted contact was considerably lower than the crude contact estimates. Seven 

per cent, 3%, and 54% of women received post-partum care in Gombe, Ethiopia, and 

Uttar Pradesh, respectively (Marchant et al., 2015). However, high quality post-partum 

care was zero in all these settings. In Myanmar, the coverage of peripartum care was 61%, 

but it dropped to 15% when quality was included in the metrics, denoting a 46% gap 

(Okawa et al., 2019).  

Few studies discussed nutrition-related interventions as a health system performance 

indicator. Joseph et al. adjusted coverage measures of ANC and delivery for quality of 

nutrition interventions (Joseph et al., 2020). Results showed that after considering quality, 

women received nutrition interventions less often than they sought care. Related to this, 

a study in Cameroon (Engle-Stone et al., 2015) measured the EC of nutrition programs by 

taking the proportion of the population that had an inadequate nutrition intake at baseline 
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and achieved a sufficient level following a given intervention. The EC estimates were 

lower than raw coverage (a proportion that is deficient and had received a program) 

estimates almost by half. Nguyen et al. specifically examined nutrition interventions 

across the continuum of maternal and child care and found that coverage was 28% for 

ANC, 38% for institutional delivery, 35% for child growth monitoring, and 81% for sick 

child care (Nguyen et al., 2021). However, quality reduced the estimates to 18% for ANC, 

23% for institutional delivery, 20% for child growth monitoring, and 52% for sick 

childcare. This indicates there was a 10-30 percentage gap between the two estimates.   

Combined facility and household surveys evaluated the coverage of various child health 

interventions in diverse settings and found that EC estimates were lower than CC 

estimates. For immunization, the crude versus EC results were 80% Vs 56%, 83% Vs 

68%, and 85% Vs 50% in Kenya (Nguhiu et al., 2017), Mexico and Nicaragua, (Colson et 

al., 2015) respectively. In contrast, Travassos et al. linked serosurveys (where specimens 

obtained from selected populations are tested for antibodies) to immunization coverage 

surveys to measure the proportion of children protected against vaccine-preventable 

diseases in three regions in Ethiopia (Travassos et al., 2016). Coverage measures from 

vaccination cards, immunization clinic records, and maternal recall were compared with 

serosurveys. They found inaccuracies in administrative estimates of vaccine coverage, 

which over-estimated coverage where immunization services were weak. The authors 

highlighted, by detecting protective serologic biomarkers, Serosurveys are able to 

monitor objectively the proportion of children that have received a vaccine. This approach 

can best determine the quality of the immunization services and provide critical insights 

into the effectiveness of vaccination programs. 

CC for acute respiratory illnesses and diarrhea and the corresponding EC estimates were 

notably different across countries. EC ranged from 5.3% in Burkina Faso (Koulidiati et al., 
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2018) (considering only those who received high-quality services) to 67% in Serbia 

(Idzerda et al., 2011), and among the studies that reported both estimates (Hategeka et al., 

2020, Nguhiu et al., 2017, Koulidiati et al., 2018, Leslie et al., 2017, Carter et al., 2018, Idzerda 

et al., 2011), coverage values became lower when adjusted for quality. The difference 

between the two coverage estimates was as high as 64 percentage points (Koulidiati et al., 

2018). Two of the included studies discussed breastfeeding. Nguhiu et al (Nguhiu et al., 

2017) found that coverage dropped from 99.6% to 72 % when quality was taken into 

account, while Martinez et al (Martínez et al., 2011) described that EC ranged from 52% 

to 95%. Seven of the studies identified by this review have discussed infant and neonatal 

interventions (Lozano et al., 2006, Martínez et al., 2011, Marchant et al., 2015, Okawa et al., 

2019, Murphy et al., 2018, Leslie et al., 2019, Munos et al., 2018). When quality was taken 

into account, postnatal care coverage decreased from 4%, 4%, and 19% in Gombe state 

(Nigeria), Ethiopia, and Uttar Pradesh (India), respectively, to 0% (Marchant et al., 2015). 

Whereas, in Myanmar, there was an eight-percentage difference between CC and EC 

(Okawa et al., 2019). It was noted that EC of newborn care was 81% in Mexico (Lozano et 

al., 2006), 25% in Kenya (Murphy et al., 2018), and 74% in another study from Mexico 

(Leslie et al., 2019), although they did not specify CC values. (Appendices 5-9) 

Quality measurement strategies 

Researchers used various methods and strategies to measure the quality component of EC 

across different types of interventions. The bulk of studies used measures assessing the 

process of care (Hategeka et al., 2020, Nguhiu et al., 2017, Joseph et al., 2020, Yakob et al., 

2019, Gutiérrez, 2013, Leslie et al., 2017, Marchant et al., 2015, Okawa et al., 2019, Hodgins 

and D'Agostino, 2014, Idzerda et al., 2011, Venkateswaran et al., 2019, Kyei et al., 2012). In this 

case, a list of recommended clinical actions that are performed during contact between 
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health care users and a provider was used to measure quality. We identified themes under 

the process of care domain that were used to measure the quality of MCH interventions. 

These included a list of clinical and women/children centred activities conducted during 

history taking, physical examination, screening, preventive measures, and counselling. 

For immunization, questions related to the use of guidelines and documentation of service 

delivery represented the process of care domain. Assessing quality using a checklist of 

services provided during birth such as active management of the third stage of labour also 

characterized the process of care.  

Four studies used the structural aspect of quality of care, which incorporated observations 

of the physical attributes of a health facility including infrastructure, equipment, supplies, 

commodities, and the availability of trained personnel (Wang et al., 2019, Carter et al., 2018, 

Willey et al., 2018, Nguyen et al., 2021). In other words, they assessed service or facility 

readiness to provide a particular intervention. Five of the included articles used 

combinations of structural and process domains (Nesbitt et al., 2013, Koulidiati et al., 2018, 

Murphy et al., 2018, Larson et al., 2017, Munos et al., 2018). In contrast, Lozano et al. 

combined process and outcome domains of quality metrics (Lozano et al., 2006). Other 

studies measured quality using an outcome domain such as risk-adjusted mortality 

(Lozano et al., 2006, Leslie et al., 2019). Three among the twenty-seven included articles 

have shown that the presence of biomarkers, which are indicators of a particular disease 

condition or some other physiological state, can provide objective insights on the quality 

of immunization and nutrition services (Colson et al., 2015, Travassos et al., 2016, Engle-

Stone et al., 2015). Due to limitations presented on the estimation of the quality of 

interventions, some studies reported only CC values (Lozano et al., 2006, Martínez et al., 

2011, Gutiérrez, 2013). However, these three studies were included because they have 

reported the results of EC at least for one MCH intervention. In this regard, (Lozano et al., 
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2006) evaluated eight MCH interventions, but only four of them had EC values (Lozano 

et al., 2006). Similarly, (Gutiérrez, 2013) evaluated five MCH interventions, although only 

three had EC values reported (Gutiérrez, 2013). Out of six interventions, (Martínez et al., 

2011) reported the EC of only breastfeeding (Martínez et al., 2011). Appendix 3 shows the 

quality measurement strategies used by the studies.  

Effective coverage estimates across the wealth quintiles  

Among the included studies, seven revealed that there were variations in EC estimates 

across different wealth quintiles (Hategeka et al., 2020, Nguhiu et al., 2017, Lozano et al., 

2006, Gutiérrez, 2013, Larson et al., 2017, Nguyen et al., 2021, Nesbitt et al., 2013). Their 

finding indicated that the wealthiest quintile had a higher EC of services than the poorest 

quintile. Nguhiu et al. found that overall increases in EC of MCH services have occurred 

concomitantly with a drop in the levels of inequalities in EC over time  (Nguhiu et al., 

2017). Inequalities were highest for delivery care, where the wealthiest quintile had three 

times greater EC than the poorest quintile. Significant inequalities in the EC of 

immunization, ANC, and family planning have also been reported to the disadvantage of 

low-income people, showing that inequalities were particularly evident in maternal health 

services. The EC of management of diarrhea exhibited a pro-poor distribution. In 

Rwanda, the increases in EC of ANC and delivery care were associated with widening 

inequality. EC improvements were greatest amongst wealthier quintiles of the population. 

Conversely, sick childcare showed narrowing inequalities in EC (Hategeka et al., 2020). 

(Lozano et al., 2006) estimated the absolute gap in EC between quintiles to be 9% for MCH 

services. On the other hand, Larson et al. found that compared to the poorer 80% of 

women, the wealthiest 20% of women were more likely to deliver in a good quality 

facility and receive good quality care (Larson et al., 2017). Similarly, EC varied across 
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wealth quintiles, where 4% of skilled deliveries in the lowest wealth quintile were in high-

quality facilities compared to 37% of deliveries in the highest quintile (Nesbitt et al., 2013). 

According to a recent study in Bangladesh, inequalities in nutrition input-adjusted 

coverage were large during ANC and institutional delivery as evidenced by the 28-34 

percentage point difference between the highest and lowest wealth quintiles (Nguyen et 

al., 2021). A study in Mexico reported that care-seeking for acute childhood illnesses was 

greater among the wealthy compared to low-income people (Gutiérrez, 2013). In contrast 

to the above studies, Okawa et al. determined that household wealth was not associated 

with receiving high-quality care (Okawa et al., 2019). 

6.6 Discussion 

Evidence indicates that expanding health care coverage does not necessarily result in 

better outcomes (Marchant et al., 2016, Winter et al., 2017). The persistent problems of high 

maternal, newborn, and child morbidity and mortality require a functional health care 

system, which does not depend on the coverage of health services alone. CC estimates do 

not capture quality and hence do not show potential health gain. EC denotes the 

relationship between service utilization conditional on true need and the service quality 

received. It adjusts crude population-level coverage for quality of care thereby revealing 

gaps in the delivery of effective care (Colston, 2011). This systematic review revealed four 

major findings regarding EC of MCH services. First, most studies found lower EC 

estimates. Second, in all studies that reporteMCd both estimates, EC values were lower 

than the CC and there was a major difference between the two. Third, the quality 

component of EC was often measured using structure, process and outcome domains, but 

combinations of these have been used as well. Fourth, studies that compared EC across 

different socio-economic status found that the poorest quantiles had lower EC than the 

wealthiest quantiles.  
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EC was calculated for specific interventions and for a combination of interventions as an 

aggregate measure to highlight health system performance. There was a remarkable 

variability in EC estimates for different MCH services. Moreover, a substantial gap 

between CC and EC estimates was shown. This gap indicates that although women and 

children had adequate contact with health care providers through enhanced access to care, 

insufficient provision of important interventions limited the levels of care provided, as 

has been revealed in the high proportion of women and children not receiving good 

quality of care. CC of different interventions were much higher when compared to EC, 

as quality lagged coverage and hence undermined effective delivery of services. CC is a 

widely used indicator that takes into account the use of services and the population with 

a need, missing an important component indicating health gain, i.e. quality (Ng et al., 

2014). Considering health care utilization or raw coverage measures solely can give 

misleading information regarding service delivery. Where quality of care is not 

considered, the results might be optimistic. For instance, high coverage of facility 

delivery or a pregnant woman visiting a health care provider does not necessarily mean 

women are getting a high standard of care (Austin et al., 2014). Hence, applying 

measurement techniques that link health care use to the quality of service provided reveals 

a more accurate picture of the health care received by women and children. It is also 

important to consider that in the study by Martinez, the quality measurement strategy used 

might contribute to the overestimated EC value noted (Martínez et al., 2011). Failure to 

choose the right indicators or to incorporate the multiple domains of measurement when 

assessing the quality of care in MCH may result in overestimated or underestimated EC 

values, eventually leading to wrong implications. Some of the included studies intended 

to calculate the EC of MCH interventions but reported only the CC measures due to 

difficulties in measuring the quality component.  
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The most challenging, but very important aspect of EC estimation, is measuring the 

quality component. The studies in this review measured quality through structural, 

process of care, and outcome dimensions. The measurement technique used or the quality 

dimension evaluated determines the value of the EC estimate. Structural measures of 

quality typically include the characteristics of the resources in the health care system, 

including the availability of medicines, equipment, and professionals. They provide a 

judgment on whether care is being provided under conditions that are either conducive or 

unfavourable to the provision of good care (Quentin et al., 2019). In this review, facility 

capacity and readiness to provide services that contain domains such as knowledge, 

availability of services, human resources, and basic commodities were used as structural 

attributes. Some authors argued that such structural measures might provide incomplete 

insight on the quality of care provided despite being relatively concrete and easy to 

measure (Rademakers et al., 2011). 

Process of care indicates all the actions that makeup health care or what a provider 

delivers to maintain health, either for healthy people or those diagnosed with a disease. 

Hence, this reflects how the institution is meeting generally accepted standards of 

practice. Process measures are predominantly used by researchers and provide an 

objective measurement of quality (Lilford et al., 2007). The bulk of the studies included in 

our review used processes of care to measure quality. Few of the included articles reported 

research that used outcome metrics such as risk-adjusted mortality as a quality metric. 

Outcome measures demonstrate end results of services and reflect all of the effects of 

health care on the health status of people, including changes to health status, behaviour, 

satisfaction, and quality of life. They are important indicators of quality, as the primary 

goal of healthcare is improving health status. However, the measurements of outcomes 

are difficult to obtain and may take considerable time (Hanefeld et al., 2017). Some of the 
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papers in this review described the use of scores and indexes concerning structures that 

were combined with indicators relating to the process of care, providing a more 

comprehensive view of the quality of care. Studies indicate that the recognition of the 

multifaceted nature of the quality of care is critical (Hanefeld et al., 2017, Sixma et al., 1998). 

However, most measurement approaches used often fail to address the complexities 

involved in understanding the quality of care. Biomarker information was also used to 

assess the quality of care. Evidence shows that biomarker data may help evaluate the 

quality of vaccines and immunization programs thereby providing improved insights into 

public health problems (Boerma et al., 2001). Overall, the existence of multiple indicators 

to measure the quality of care may be related to the different processes involved in the 

development of protocols and guidelines for MCH services across countries. If the quality 

of interventions is not measured appropriately, coverage estimates may be overestimated 

or fail to show the true health gain by population.  

Health care quality is multidimensional, and multiple indicators are used to measure 

constructs such as structure, process, and outcome. The selection of constituting 

indicators and weights could influence the results of quality (Hanefeld et al., 2017). To 

compare the gaps between CC & EC using the three quality domains, we considered 

articles that reported both CC & EC estimates. Studies examining family planning, ANC, 

and postpartum care relied only on the process of care domain to measure quality. For 

each service, there were variations in the process indicators used across studies. Rwanda 

(Leslie et al., 2017), Uganda (Leslie et al., 2017), and Ethiopia (Marchant et al., 2015) showed 

the narrowest gap between CC & EC for ANC, family planning, and postpartum care, 

respectively. This may be due to both the low service coverage and shortfall in quality in 

these countries.  EC is a construct of both coverage and quality; lower levels of both may 

result in lower gaps between CC & EC. Regarding delivery care, studies that used a 
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combination of process and structure domains as a measure of quality (Larson et al., 2017, 

Nesbitt et al., 2013) exhibited higher gaps between CC & EC than those that used the 

structural domain only (Wang et al., 2019, Willey et al., 2018). This indicates that not 

considering the multiple domains of quality may underestimate the gap between EC & 

CC. A study in Burkina Faso (Koulidiati et al., 2018) that used combined domains of 

process and structure to measure the quality of childcare seeking showed the highest gap 

between CC & EC as compared to a study that assessed eight countries separately, using 

the process of care domain only (Leslie et al., 2017). Comprehensive measures of quality 

that involve multiple dimensions or undergo a detailed assessment of sets of numerous 

indicators may reveal higher gaps between EC & CC.  There appears to be great 

heterogeneity in the way in which quality and the indicators that construct its three 

domains are measured, limiting comparability across studies and countries. 

Increasing attention is being paid by research to the examination of socioeconomic 

inequality in MCH domains. So far, most of the work regarding inequities in health 

service delivery has been about access to care (WHO, 2015). Wealth status, education, and 

area of residence have a significant impact on access to and uptake of services. Studies 

show that the economically disadvantaged sections of society are the ones that face the 

greatest health problems (Ahmed et al., 2010). Pro-rich inequalities for MCH coverage 

indicators are common (Victora et al., 2016). Estimates of socioeconomic inequalities 

using CC measure generally underestimate the level of inequalities compared with EC 

measures (Arsenault et al., 2018). In Rwanda, as the EC increases, the socioeconomic 

inequalities were widening mainly due to widening inequalities in quality, which calls for 

the importance of equitable quality improvement (Hategeka et al., 2020). When efforts to 

increase coverage and quality are poorly monitored, an unbalanced benefit to the 

wealthier quintiles at the expense of the poorer quintiles may occur (Victora et al., 2000, 
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Victora et al., 2012). Evidence from other studies have noted a quality deficit in health 

services available to low-income groups (Sharma et al., 2017, Barber et al., 2007). The 

improvements in equity in the overall EC of MCH services observed in Kenya may 

possibly be linked to a range of interventions implemented over the study period (Mutua 

et al., 2011, Noor et al., 2007). Quality improvement can be a powerful tool to achieving 

equitable high-quality healthcare (Hirschhorn et al., 2021). Previous evidence found that 

socioeconomic inequities remain in most low-income countries when considering EC 

(Anindya et al., 2021). Some of our reviewed articles indicated that the EC of MCH services 

tended to be inequitably distributed favouring those from the better-off socio-economic 

groups. The poorest quintiles had lower EC levels of services than the wealthiest quintiles. 

This can be explained by the fact that low-income women and children are less likely to 

receive high-quality care than their counterparts. Hence, as the quality of care is reduced, 

so does the EC. Emerging data highlights that predominantly, low-income people tend to 

be less informed about the quality of care and mostly live in rural areas and regions with 

poorly functioning health systems, where there is limited availability of quality facilities 

nearby and skilled professionals (Hardie and Landale, 2013). Other studies revealed that 

discriminatory treatment from health workers, cost of medical procedures, women’s 

empowerment, and degree of patient activation to seek high-quality care appear to prevent 

women from low-income households to access high-quality services (McMahon et al., 

2014, Shiferaw et al., 2013). Health system factors such as the disproportionate availability 

of services could also explain why low-income women get worse care (Bintabara et al., 

2019). The evidence we reviewed showed that the wealthiest women were usually more 

likely to report good quality ANC, delivery care, family planning, and child health 

services such as immunization than the low-income women. The general trend in the 

literature is that maternal health indicators are particularly prone to such inequalities, with 
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the rich-poor ratio reaching over fourfold in some countries (Barros et al., 2012, Boerma et 

al., 2018). Prior research has documented pro-rich distribution of quality-adjusted 

coverage of maternal and child health services (Sharma et al., 2017, Rani et al., 2008). In 

countries with adequate coverage of services, the richest quintiles are privileged to attain 

greater coverage than the poorest quintiles because they pick up the services first. 

According to  (Victora et al., 2012) and (Victora et al., 2018)  when the national coverage is 

very low, the services may not be available in both wealthy and least wealthy groups, 

resulting in lower levels of inequality. Some indicators and disease episodes tend to be 

higher among low-income people, and there tend to be more than 20% of the mothers and 

children in the lowest quintile of household wealth and fewer than 20% in the richest 

quintile. Such indicators that are often based on a much larger sample in the poorest than 

in the wealthiest quintile may reveal a pro-poor distribution. Consistent with the finding 

in Kenya (Nguhiu et al., 2017), pro-poor inequality in the coverage of MCH services have 

been reported by other studies (Neal et al., 2015, Joseph et al., 2018). 

Overall, it is notable that the gap between EC and CC is due to the poor quality of care at 

MCH services. This implies the need to devote greater attention to improving quality, 

along with expanding coverage. It is also important to prioritize improvement efforts to 

target vulnerable groups first, including low-income people, since they have the worst 

quality of care and health outcomes. The low EC of MCH interventions or programs 

highlighted in the review have implications for designing improved approaches that will 

contribute to achieving high EC. Previous studies have documented strategies such as the 

pathway approach to high EC, which facilitates systems thinking to better understand EC 

and health impacts. The Pathway approach consists of six key components: national 

readiness, system structures, management capacity, implementation strength, EC, and 

impact. The first two components are applicable at a national level, whereas the third and 
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the fourth pertain to the subnational level and the intervention delivery point, respectively. 

Various countries have used the pathway approach to guide strategic planning, 

monitoring, and evaluation (Vaz et al., 2020). It is increasingly recognised that health 

systems need to focus on achieving quality care for health gains in populations. Where 

there are better levels of access to maternal and child health care, quality becomes even 

more evident as a critical factor for improved health outcomes (Kruk et al., 2017). High-

quality care should be the core of the health system (Busse et al., 2019). A recent review 

of the evidence highlighted several approaches, which sought to improve the quality of 

maternal and childcare services. Among them were health promotion activities, health 

facility renovations and improvements, health provider training, incentives for service 

users, provision of outreach services, development of maternal and newborn health action 

plans, reviews of national clinical policies and standards, and the formation of Public-

Private Partnerships at regional and national levels. These approaches targeted the patient, 

health care provider, organizational, and the broader health system levels (Wilson et al., 

2020). Based on past frameworks like Donabedian's, authors proposed a new conceptual 

framework for high-quality health systems (Kruk et al., 2018). The framework focused on 

three key domains: foundations, processes of care, and quality impacts.  Quality impacts 

include better health, confidence in system, and economic impact. The process of care 

includes competent care and positive user experience, which are complementary elements 

necessary for achieving high-quality care.  Foundations refer to the facilities and people 

required for care and include population, governance, platforms, workforce, and tools. 

The authors argued that processes and outcomes provide a better measure of quality of 

health systems than structures. With regard to improvement strategies, governing for 

quality, redesigning service delivery, transforming the health workforce and raising 

demand for quality are key elements to achieve the highest quality of care.  
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The WHO established a framework that outlines the core components of quality services 

for the mother and the infant as one of the initiatives aimed at enhancing the quality of 

maternal and neonatal care. The framework identifies two key dimensions of quality: 

‘provision of care’—including evidence-based practices, efficient information and 

referral systems and ‘experience of care’—including effective communication, respect, 

dignity, and emotional support. The cross-cutting areas of the framework include the 

availability of competent, motivated human resources and of the physical resources, 

identified are prerequisites for good quality of care in health facilities (Tunçalp et al., 2015). 

In 2016, based on this framework, a list of WHO ‘Standards for improving maternal and 

newborn care in health facilities’ was released (WHO, 2016a). 

Among the other approaches for promoting the uptake of quality care, interventions have 

been designed to support health financing on the demand and supply sides. One example 

is the performance-based financing programme on maternal and child health services 

(James et al., 2020). Evidence showed a favourable impact of Results Based Financing 

(RBF) on structural, process, and outcome quality indicators in low- and middle-income 

countries (Andrew, 2020, Friedman et al., 2016, Zeng et al., 2018b, Zeng et al., 2018a, Tawfiq 

et al., 2019, De Brouwere et al., 2010). Malawi introduced the RBF to enhance obstetric care 

provision at emergency obstetric care facilities. This health system reform improved EC 

of maternal and neonatal health by improving quality and allowing a large group of 

women to receive more effective care (Brenner et al., 2018). Securing equitable access to 

quality health services is a key to realize the benefits of quality health care. Countries like 

Mexico implemented important maternal health-care policies such as Prospera (formerly 

Progresa or Oportunidades) and Seguro Popular de Salud. These policies aimed to 

improve the provision and quality of basic social services, including reproductive health, 

ultimately contributing to reducing gaps in EC. Positive synergies between these two 
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policies in transforming public health efforts into greater EC and better MCH outcomes 

has been assessed. These successful initiatives specifically targeted the economically and 

socially disadvantaged population (Serván-Mori et al., 2019).  

Although there is a substantial body of research on the EC of MCH services, the literature 

is varied and scattered. This is the first systematic review to examine the EC of MCH 

services, the gaps between CC and EC, quality measuring methodologies, and the 

distribution of EC across wealth quintiles. Our research adds to the current literature by 

demonstrating the disparity between crude and EC and the reliability of EC in determining 

actual service coverage while taking quality into account. Our review also revealed how 

rigorous and extensive analyses of quality indicators, including the specific components 

of quality domains, can lead to significant differences between CC and EC. Moreover, 

this study has pointed out inequalities in the EC of MCH services, favouring wealthy 

groups.  No studies were located in high-income countries, which might be because access 

to quality MCH services is well established in high-income countries making it a less area 

of concern.  

6.7 Conclusion  

MCH services need to ensure a combined focus on both accessibility of services and the 

provision of high-quality care for better outcomes. The results of the review underscore 

the importance of looking beyond raw coverage measures or health care utilization 

indicators. Comparing crude and quality-adjusted coverage of MCH interventions 

portrayed the existing gap between these estimates. In addition, the findings demonstrate 

that the effectiveness of MCH interventions is low. Ineffective care indicates missed 

opportunities to achieve better outcomes and such findings underpin the importance of 

prioritizing quality of care alongside efforts to improve MCH problems. The results also 
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suggest that better measurement, as well as greater consensus on the metrics of quality of 

services will be needed to ensure appropriate monitoring and evaluation of health system 

performance. Hence, EC estimates adjusted with appropriate quality measures provide a 

powerful mechanism for revealing gaps in the delivery of effective care. This, in turn, 

contributes to the efforts to overcome the burden of maternal and newborn death. Also 

highlighted by our results, EC remains disproportionately lower among low-income 

groups. This necessitates the call for evidence-based approaches to reduce inequalities in 

MCH service provision and quality. Generally, as the global community turns its attention 

toward UHC, it will be crucial to improve quality, close the gap between CC and EC, use 

standard quality measurement strategies, and ensure equitable distribution across all 

levels of care.  

6.8 Chapter summary 

 The chapter provided insights into the evaluations of the effective coverage of MCH 

interventions and quality measurement strategies. It also presented the summary of 

findings on the inequality in effective coverage of MCH services. This comprehensive 

summary of evidence highlighted the importance of incorporating quality into coverage 

and inequality measures. The next chapter explores the effective coverage of newborn 

postnatal care, its inequality and spatial distribution in Ethiopia.
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CHAPTER SEVEN 

EFFECTIVE COVERAGE OF NEWBORN 

POSTNATAL CARE IN ETHIOPIA 

(STUDY IV) 
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Chapter 7 Effective coverage of newborn postnatal care: 

measuring inequality and spatial distribution of quality-

adjusted coverage 

7.1 Overview of study four  

Postnatal period is a critical phase in determining the health and survival of newborns. 

The persistence of preventable newborn deaths emphasises the significance of quality of 

care as a critical component of coverage interventions, which is not reflected in crude 

coverage measures. In this chapter, the findings on effective coverage of newborn 

postnatal care, its inequality and spatial distribution in Ethiopia are presented in detail. 

7.2 Abstract  

Neonatal health remains among the greatest global public health concerns. The first two 

days of life are critical for newborn survival. Most of the studies conducted on newborn 

postnatal care focused on crude coverage measures. This study aimed to assess the 

quality-adjusted coverage of newborn postnatal care in Ethiopia using a nationally 

representative survey. The inequalities in and the spatial distribution of quality-adjusted 

coverage of newborn postnatal care were also assessed. A total weighted sample of 4169 

women were included in the study. Crude coverage and effective coverage of newborn 

postnatal care were computed. Quality of care was measured based on the content of care 

that newborns received during their contact with health care providers. Concentration 

index and concentration curves were used to estimate the socioeconomic-related 

inequalities in quality-adjusted newborn postnatal care. The spatial statistic was analysed 

by using Arc-GIS. The crude coverage of newborn postnatal care was found to be 13.2%, 

while the effective coverage was 9%. High-quality postnatal care was disproportionately 

concentrated among the rich. A spatial variation was found in quality-adjusted coverage 
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of newborn postnatal care at regional levels. Systematic increases in the quality of care 

delivered are necessary to progress universal health coverage. Targeted interventions for 

regions with low effective coverage of postnatal care are also needed. 
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7.3 Introduction  

In the global health system, neonatal health is a critical issue illustrating progress and 

challenges on both the national and global levels. Reducing neonatal mortality is a critical 

component of the third sustainable development goal to end preventable deaths in 

children (Chou et al., 2015). Despite substantial progress, an estimated 2.4 million neonates 

died in 2020 (WHO, 2022b). Neonatal deaths constitute an increasing share of global 

under-five deaths, indicating a generalised need to strengthen neonatal programs (GBD 

2019 Under-5 Mortality Collaborators, 2021). Most neonatal deaths occur in the first two 

days of life-from conditions and diseases associated with lack of quality care- which 

makes the postnatal period critical to improving child survival. Interventions targeted at 

the first week of life are likely to have the greatest impact on neonatal survival. It is 

essential that newborns receive high-quality postnatal care (WHO, 2014).   

Crude coverage measures, often used in MCH studies, are the tip of the iceberg as they 

focus only on contact between women or children and health care providers. They provide 

no indication of the extent of adherence to care standards, the way services are provided, 

and the quality of care delivered. In contrast, effective coverage combines utilisation of 

health services with the quality of care received, providing a proxy measure of potential 

health gains from using the services (Ng et al., 2014).  Although assessing quality is the 

most challenging aspect of estimating effective coverage, integrating content of care into 

crude coverage measures has been proposed as one approach to determining quality-

adjusted coverage (Ferede Gebremedhin et al., 2022). While data collected through DHS 

do not contain the full recommended list of services or important clinical actions, they 

provide an indication of care provided at service delivery sites (content of care), at a basic 

level, as a proxy for quality of care. Hence, DHS data provide information that can assist 
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in the assessment of whether the minimum expected services are received by women or 

children (Moran et al., 2013). 

Most of the studies conducted in Ethiopia concerning newborn postnatal care focused on 

crude coverage (Chaka et al., 2019a, Ayele et al., 2019, Woldegiorgis et al., 2017, Tiruneh et 

al., 2020). Peven et al., 2021 assessed the gap between postnatal contact coverage and 

content coverage using survey data from low and lower-middle-income countries (Peven 

et al., 2021).  Furthermore, Marchant et al. 2015 estimated the coverage of high-quality 

contacts in three study sites including Ethiopia (Marchant et al., 2015). However, the 

populations sampled in this study represented only a program of work at baseline. None 

of the above-mentioned studies examined the inequality and spatial distribution of 

quality-adjusted newborn postnatal care in Ethiopia. In this study, we assessed the crude 

and quality-adjusted coverages of newborn postnatal care in Ethiopia using a nationally 

representative survey. We then examined the inequalities in and the spatial distribution 

of quality-adjusted coverage of newborn postnatal care. 

7.4 Methods  

This study was based on the Ethiopian Demographic and Health surveys (EDHS) 2016 

data. It is the fourth nationally representative survey publicly available via Measure DHS. 

The EDHS survey used a two-stage stratified sampling technique to select households. 

Data on demographic characteristics and population health service use were collected. A 

total of 15,683 women were interviewed in the 2016 EDHS survey (CSA [Ethiopia] and ICF, 

2016). 

Study population 

All reproductive-aged women (15-49) who had a birth in the two years preceding the 

survey were the study populations. One hundred thirty-one (131) missing values were 
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excluded from the final analysis. A total weighted sample of 4169 women were included 

in the study.  

Study variables  

Crude (contact) coverage was defined as the proportion of newborns born alive in the 

previous two years whose mothers reported that they had a post-natal check within 48 

hours of birth. Quality of care was measured based on the content of care that newborns 

received during their contact with health care providers. We selected 11 newborn 

intervention items: a woman reported her baby receiving the following services: BCG 

vaccination, the first polio vaccine, not given prelacteal feed, early initiation of 

breastfeeding, temperature measured, counselling on danger signs, cord examined, 

counselling on breastfeeding, observation of breastfeeding, newborn weighted, and skin 

to skin contact. The response to each question/item was coded as ‘1’ if a particular service 

was received and as ‘0’ otherwise. An index of newborn postnatal care quality was created 

by adding all “yes” responses for each woman. Based on previous evidence (Fisseha et al., 

2019), we classified the quality of care as “high quality” if the women scored above 5 of 

the 11 interventions corresponding to the 75th percentile. To ascertain the internal 

consistency and validity of the 11 items in relation to the quality construct, Cronbach's 

reliability coefficient was computed. We found that Cronbach's α reliability coefficient 

was 0.77 for the full set of coverage indicators. The outcome variable of this study was 

quality-adjusted newborn postnatal care coverage (effective coverage). It was defined as 

the percent of newborns who had a postnatal check within 48 hours of birth and for whom 

all six or more contents of care were met (high-quality care). 

 Analytical approach  
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The cleaned and recoded data were analysed using STATA 14. Frequencies and 

percentages were used to summarise the characteristics of variables. Data were presented 

using tables and graphs. We calculated the proportions of crude coverage, receipt of high-

quality care, and quality-adjusted coverage of newborn postnatal care. We used the 

concentration index to estimate the socioeconomic-related inequalities in quality-adjusted 

newborn postnatal care. Concentration curves were used to display the degree of 

inequality by plotting the cumulative percentage of quality-adjusted coverage on the Y-

axis against the cumulative percentage of the population ranked by household 

socioeconomic status (starting from the poorest and ending with the richest) on the X-

axis (Wagstaff et al., 2007). If the health outcome is perfectly equally distributed across the 

population, the concentration curve will be a 45-degree (diagonal) line, known as the line 

of equality. A curve that is farther from the line of equality indicates a greater degree of 

health inequality. A concentration curve that falls below the line of inequality indicates 

that quality-adjusted coverage is high among the rich (pro-rich); a curve that falls above 

the line of inequality indicates that coverage is high among the poor (pro-poor). The 

concentration index, which ranges from -1 to +1, is twice the area between the 

concentration curve and the line of inequality.The concentration index value will be 

negative when the outcome is disproportionately concentrated among the poorest 

quintiles. In contrast, the concentration index will be positive when the outcome is more 

concentrated in wealthier quintiles. If there is no socioeconomic inequality, the 

concentration index will be zero (Wagstaff et al., 2007).  

The spatial statistic was analysed by Arc-GIS version 10.3 software. We used the Getis-

Ord Gi* statistic to identify hot-spots and cold-spots of effective coverage of newborn 

postnatal care. This method calculates the z-scores of local clustering of high and low 

values and identifies areas that are significantly different from their surrounding areas at 
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a 95% confidence level. The threshold for statistical significance was set at a p-value of 

less than 0.05, and only areas with a statistically significant z-score were considered as 

hot-spots or cold-spots. 

7.5 Results 

Sociodemographic characteristics 

The study included a total weighted sample of 4169 women. Nearly half 2127 (51%) of 

the respondents were 25-34 years old. The majority of the respondents (96%) were 

married or living with their partners. Three thousand six hundred and seventy-four (88%) 

of the women were rural residents. Furthermore, 60% and 58% of the women had no 

formal education and were jobless, respectively. The highest number of participants 

1841(44%) were from Oromia region (Table 13).  
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Table 13. Background characteristics of the study population, Ethiopia Demographic and 
Health Survey 2016 

Variable  n=4169 
(Weighted) 

Percentage  

Women’s age     
15-24 1,219.1 29.2 
25-34 2,126.6 51.0 
35-49 823.1 19.7 

Marital status    
Not married /not in union 187.1 4.5 

Married/living with partner 3,981.8 95.5 
Residence    

Urban 494.7 11.9 
Rural 3,674.2 88.1 

Region    
Tigray 306.9 7.4 
Afar 41.0 1.0 

Amhara 768.9 18.4 
Oromia 1,840.9 44.2 
Somali 170.2 4.1 

Benishangul 44.1 1.1 
SNNPR 852.4 20.5 
Gambela 9.7 0.2 

Harari 9.9 0.2 
Addis Ababa 107.3 2.6 
Dire Dawa 17.6 0.4 

Mother’s education    
No education 2,514.5 60.3 

Primary 1,284.2 30.8 
Secondary and higher 370.1 8.9 

Mother’s occupation   
Not working 2,426.8 58.2 

Professional work 671.6 16.1 
Non-professional work 1,070.5 25.7 

Wealth index   
Poorest 971.8 23.3 
Poorer 927.0 22.2 
Middle 861.1 20.7 
Richer 766.4 18.4 
Richest 642.6 15.4 

 

Crude and effective coverage of newborn postnatal care 

The crude coverage of newborn postnatal care as explained by the proportion of women 

whose newborns received a postnatal check within two days of birth was 13.2%.  

Figure 20 shows the contents of newborn PNC. Among the women who gave birth in the 

two years preceding the survey, the proportion of women receiving specific interventions 
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during newborn PNC was 60%, 24%, 28%, and 18% for BCG vaccination, polio 

vaccination, skin-to-skin contact with the mother, and weight measurement, respectively. 

Three-fourths of the women (76%) initiated breastfeeding within one hour of birth. More 

than 90% of the newborns were not given prelacteal feeds. The proportion of women who 

reported that their newborn’s cord was examined, temperature was measured, and 

breastfeeding was observed was 10%, 14%, and 30% respectively. About twelve percent 

of the women reported receiving counselling on danger signs, while 26% reported 

counseling on breastfeeding. 

Overall, 22% of the newborns received six or more interventions. Three hundred seventy-

seven (9.1%) of the newborns were judged to have received high-quality postnatal care, 

defined as a postnatal check for newborns within two days of birth and having received 

at least six postnatal care interventions.

Figure 16. Contents, crude coverage and quality-adjusted coverage of newborn postnatal 
care, Ethiopia Demographic Health Surveys 2016

Socio-economic inequality in quality-adjusted newborn postnatal care
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Figure 21 indicates that quality-adjusted postnatal care for newborns (high-quality 

postnatal contact) was disproportionately concentrated among the rich (pro-rich) as the 

concentration curve lies below the line of equality. The result of the concentration index 

also showed a pro-rich distribution (concentration index= 0.439, standard error= 0.0458). 

 

Figure 17. Concentration curve of quality-adjusted newborn postnatal care, Ethiopia 
Demographic Health Surveys 2016 

Spatial distribution of quality-adjusted coverage of newborn postnatal care 

Figure 22 showed that spatial variation was found in quality-adjusted coverage of 

newborn postnatal care at regional levels. A total of 622 clusters were considered for the 

spatial analysis of quality-adjusted coverage of newborn postnatal care. Each point on the 

map represents one enumeration area with the proportion of quality-adjusted coverage of 

newborn postnatal care in each cluster. The red colours indicate significant hot spot areas 

(areas with high-quality newborn postnatal care), which were detected in Tigray, Addis 

Ababa, central parts of Oromia, SNNPR (northern parts), Dire Dawa, and Harari regions. 
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In contrast, the blue colours indicate significant cold spot areas which were detected in 

central and southern parts of Amhara, central and southwestern Afar, eastern parts of 

Benishangul Gumuz, western parts of Gambela, northern parts of SNNPR, and western 

parts of Oromia. 

 

Figure 18. Hot spot analysis of quality-adjusted coverage of newborn postnatal care, 
Ethiopia Demographic and Health Survey, 2016 

7.6 Discussion 

We found that the coverage of newborn postnatal care was low in Ethiopia. In addition, 

high-quality contact for newborns was lower than the crude coverage estimate. We also 

found that socioeconomic inequalities exist in the quality-adjusted coverage of newborn 

postnatal care in favour the rich (pro-rich). Furthermore, this study provided a visually 
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powerful analysis of the spatial variation in quality-adjusted coverage of newborn 

postnatal care in Ethiopia. 

Evidence shows measuring contact with a health service alone is not sufficient to assess 

the true population receipt of health services. Crude coverage indicators-often used in 

coverage metrics- may overestimate the health gains of interventions as they do not reflect 

the quality of the care delivered. As a result, adjusting crude coverage measures for 

quality of care has become a key area of interest in coverage metrics (Shengelia et al., 

2005). We applied the concept of effective coverage metrics by incorporating contents of 

care (quality dimension) into the coverage estimate of newborn postnatal care. Our 

findings highlight that quality lagged coverage and there was a quality-coverage gap for 

newborn postnatal care. This gap indicates that along with the contact coverage of 

newborn postnatal care, there is a need to focus on the quality of care being delivered. 

Low quality of care undermines the effective delivery of essential health services (Akachi 

and Kruk, 2017). Our finding was consistent with other studies that noted a decline in the 

coverage of maternal and child health interventions on adding quality of care to their 

metrics (Hodgins and D'Agostino, 2014, Leslie et al., 2017). This means that women/children 

who sought care in health care facilities did not necessarily receive the standard quality 

of care they needed.  

The quality-adjusted coverage estimate of the present study was higher than the coverage 

reported in the study by Marchant et al. 2015 (Marchant et al., 2015). This might be due to 

the difference in the study setting and sample selection. The study by Marchant et al., 

2015 considered four regions of Ethiopia, Gombe state (Nigeria), and a state in India, and 

the study participants represented a program of work in each setting at baseline (Marchant 

et al., 2015). Similarly, our quality-adjusted coverage estimate is higher than the figure 
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reported in the Côte d'Ivoire study (Munos et al., 2018). The disparity could be attributed 

to the difference in methods used such as quality measurement. Munos et al. linked health 

provider assessment and care-seeking data and used process and structure dimensions to 

measure the quality of newborn care (Munos et al., 2018). Recent studies focus on effective 

coverage evaluation that depends on linking data on need and service utilization from 

population-based surveys, with data on service quality from health facility surveys such 

as the service provision assessment. In such cases, either the summary of the facility’s 

capacity to provide high-quality care is linked with individual data, or individuals are 

linked to their reported source of care. Such methods overlook variation in the quality of 

care both within and between health facilities (Exley and Marchant, 2022).                   

In contrast, our estimate is lower than Mexico's study, which revealed a quality-adjusted 

coverage estimate of 74% (Leslie et al., 2019). The variation in the estimates might be 

attributable to differences in how crude coverage and quality were defined and 

measured. The Mexican study defined newborn care as the proportion of live newborns 

who were delivered in Mexican Institute of Social Security facilities in relation to live 

births in the previous year. This study used the proportion of live births reaching 28 days 

without death due to respiratory infection, nosocomial infection, or sepsis as a quality 

indicator that corresponds to an outcome dimension of quality (Leslie et al., 2019). Across 

maternal and child health studies, the approaches and strategies used to evaluate the 

quality component of effective coverage are different. The quality dimensions considered, 

or the selection of indicators determine the effective coverage estimate. Evidence 

suggests that quality of care measures are multidimensional and complex, requiring a 

comprehensive and holistic approach to capture the diverse aspects of healthcare quality 

(Ferede Gebremedhin et al., 2022).   
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The estimated concentration index and concentration curve suggest considerable 

socioeconomic inequality in the quality-adjusted coverage of newborn postnatal care and 

indicate that the use of high-quality newborn postnatal care was relatively higher among 

households with high socioeconomic status. This is in line with previous survey-based 

evidence from low and middle-income countries (Anindya et al., 2021). Inequalities in 

MCH coverage indicators favouring the rich are common. Often, women with high 

socioeconomic status have better access to quality care and can afford the medical, non-

medical, and opportunity costs of newborn care. Such women are also considered to be 

more empowered and autonomous than their poorer counterparts (Daka et al., 2020, Bobo 

et al., 2017). Assessing socioeconomic inequality using contact coverage measures may 

not reveal disparity adequately. Evidence shows widening inequalities in the quality of 

MCH care may lead to widening socioeconomic inequalities in effective coverage. 

Hence, improving quality may contribute to attaining equitable high-quality health care 

(Hategeka et al., 2020). 

According to the spatial statistics, hot spot areas of high-quality newborn postnatal care 

were detected in Tigray, Addis Ababa, central parts of Oromia, SNNPR (northern parts), 

Dire Dawa, and Harari. Most of these regions are relatively urban, where access to 

healthcare facilities and awareness of MCH services among women are improved. 

Evidence from spatial and multivariable analyses revealed that these regions had high 

postnatal care coverage (Sisay et al., 2019, Kebede et al., 2022). Our study also portrayed 

cold-spot areas which were clustered in Amhara, central and southwestern Afar, eastern 

parts of Benishangul Gumuz, western parts of Gambela, northern parts of SNNPR, and 

western parts of Oromia. The presence of such spatial variation in coverage might be due 

to the geographical variation that exists in the country. Variations in the distribution of 

health facilities, healthcare workers, and infrastructures in different regions as well as the 
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socio-cultural and socioeconomic differences between women in different regions may 

contribute to the variability in coverage distribution. Furthermore, cold-spot clusters 

exhibited in the remote or border areas of Ethiopia suggest that women from such areas 

might have limited access to MCH and other public services. Overall, the findings 

indicate that the distribution of effective coverage of newborn postnatal care is influenced 

by geographic and demographic factors, and interventions may need to be tailored to 

address these differences. 

There is limited research on effective coverage of newborn postnatal care (Ferede 

Gebremedhin et al., 2022). Our study is the first, to our knowledge, to examine the spatial 

distribution of effective coverage of newborn postnatal care in Ethiopia using spatial 

analysis to identify hotspots and cold spots of high-quality care. This is a significant 

contribution to the literature, as it provides policymakers and healthcare providers with 

important information about where to target their resources and efforts to improve 

newborn postnatal care. In addition, our study employed a concentration curve to examine 

the inequality in the effective coverage of newborn postnatal care. This approach provides 

a clear visual representation of the distribution of coverage across different income or 

social groups, which can help identify whether coverage is concentrated among the 

poorest or richest sections of the population. The results presented align with SDG 17.18, 

which advocates disaggregating health indicators by dimensions of inequality (United 

Nations, 2016). 

This study has some limitations. The DHS is based on self-reporting, and recall bias could 

affect the reported measures of the different services received by women and children. 

Additionally, due to limited information collected by the DHS, our measurement of the 

quality of care did not adjust for facility readiness and service provision and did not 

consider the multiple domains of quality of care that may further reduce the effective 
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coverage estimate. Thus, the quality coverage estimates only reflect the minimum 

conditions required for judging the quality of care and may lead to overestimation. It is 

also important to acknowledge that the categorisation of care quality based on a threshold 

has its limitations, as it is a relative measure within the specific context of our study. The 

threshold we applied, although derived from a previous study (Fisseha et al., 2019), does 

not reflect a universally accepted standard for high-quality care. A study conducted by 

Paven et al. provided insights into the inherent complexity and significant challenges 

involved in assessing the quality of newborn postnatal care, particularly when utilising 

household surveys and our study is not an exception (Peven et al., 2021). 

7.7 Conclusions  

This study shows that the effective coverage of newborn postnatal care in Ethiopia was 

low, and there was a quality-coverage gap. The study also revealed that high-quality 

newborn postnatal care is disproportionately concentrated among the rich. Hot spot areas 

of high-quality newborn postnatal care were detected in Tigray, Addis Ababa, central 

parts of Oromia, SNNPR, Dire Dawa, and Harari, while the cold spot areas were detected 

in Amhara, central and southwestern Afar, eastern parts of Benishangul Gumuz, western 

parts of Gambela, northern parts of SNNPR, and western parts of Oromia. The findings 

underscore the need for focused efforts and programs to improve the quality and coverage 

of newborn postnatal care. It is imperative for the government to prioritise regions with 

low effective coverage of newborn postnatal care and implement tailored interventions to 

boost coverage and quality in those areas. 

7.8 Chapter summary  

This chapter discussed newborn PNC coverage in Ethiopia. The crude and quality-

adjusted coverages of newborn PNC were low. Further, inequality that favoured the 



158 
 

wealthiest and spatial variation across the regions in Ethiopia in the effective coverage of 

newborn PNC were demonstrated. The next chapter discusses the overall study findings 

and their implications.  

. 
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CHAPTER EIGHT 

DISCUSSION
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Chapter 8 : Discussion 

8.1 Overview  

The overall objective of my research was to examine the coverage and disparities in MCH 

along the continuum of care in Ethiopia. Three secondary-analysis-based studies and a 

systematic review were included in this research. The first study, outlined in chapter four, 

described the determinants of the continuum of care for MCH services in Ethiopia. The 

Second study in chapter five examined the inequalities in MCH coverage along the 

continuum of care and the factors contributing to the inequality. The third study in chapter 

six presented a systematic review of studies on the evaluations of effective coverage of 

maternal and child health services. Finally, in chapter seven, the fourth study assessed the 

effective coverage of newborn PNC along with the inequality in and spatial distribution 

of high-quality PNC.  

In this discussion chapter, I bring together the key findings from these four pieces of 

research (chapters 4-7) and relate the findings with the existing literature. I then outline 

the public health implications and recommendations for policy and practice, as well as 

future research priorities. Finally, I describe the strengths and limitations of the studies 

and provide some concluding remarks. 

8.2 Main findings  

Coverage in the continuum of reproductive, maternal, newborn and child health 

services and determinants in Ethiopia 

The Ethiopian government in collaboration with international development partners has 

been making efforts to improve access to and utilisation of MCH services through 

different initiatives (Berhanu et al., 2021). According to the EDHS reports, utilization of 

individual MCH services has improved substantially over time (CSA [Ethiopia] and ICF, 
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2016). However, high coverage of the individual MCH interventions does not tend to 

show that no one is left behind from receiving all the essential services. As maternal 

health has long established links with child health, the continuum of care approach is a 

recommended strategy to achieve better MCH outcomes (Kerber et al., 2007). Study one 

in chapter four revealed that the level of continuum of care for MCH was low in Ethiopia. 

Evidence showed that in LMIC, especially in sub-Saharan Africa, the completion of the 

continuum of care has been low consistently and MCH outcomes remained poor requiring 

improvements in the provision of the continuum of care (Singh et al., 2016).  

The findings of my study also exhibited a low coverage of newborn PNC. For mothers 

and children, the largest burden of morbidity and mortality occurs within the postnatal 

period, especially in the immediate period after birth. As newborn health depends on 

strong links between MCH interventions, it is an indicator of a functional continuum of 

care (Narayanan, 2006).  In many low and middle-income countries, PNC ranks among the 

lowest coverage of interventions on the continuum of MCH care. This has been partly 

attributable to the perceived low value of postnatal care for healthy women and newborns, 

family pressure to leave after a normal delivery, shortage of health workers and resources, 

concerns around access and quality of care as well as increased prevalence of home 

deliveries (Pinheiro et al., 2021). 

It is important to generate updated information on the determinants of the continuum of 

care to design effective strategies to increase it. The analyses detailed in chapter four 

demonstrates the effects of socioeconomic, individual and obstetrics-related factors in 

each composite coverage index quintile to determine the relationship between each 

variable and the continuum of care. 
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At the individual level, factors such as primary and secondary education levels, residence 

in Tigray and Benshangul Gumuz regions, being employed, and perceived distance to a 

facility were identified to positively influence the continuum of care at different quantiles 

of the composite coverage index. In contrast, region of residence (Afar, Somali, Oromia, 

Gambela, SNNPR), poorest wealth status, and rural residence were associated with lower 

continuum of care achievement. This association between individual level variables and 

the continuum of care for MCH has been consistently demonstrated in previous studies 

(Iqbal et al., 2017, Sserwanja et al., 2022b). 

The educational level of women is an essential social determinant of health that positively 

impacts health service utilization. Education levels have a synergistic effect on the 

improvement of a woman’s status within households and communities. Maternal 

education promotes better literacy and better health-seeking behaviour. Education 

empowers women to make decisions regarding their health (Khatri and Karkee, 2018). 

According to a study carried out in sub-Saharan Africa and Asia, women with autonomy 

were more able to make decisions concerning their healthcare and therefore were more 

likely to have a higher coverage across the continuum compared with women with less 

autonomy (Singh et al., 2016). 

As discussed in chapter four, another social determinant of health associated with the 

continuum of care for MCH care is socioeconomic status. Previous studies have reported 

that the lower economic status of women was significantly associated with a lower level 

of continuum of care for MCH services (Alamneh et al., 2022, Chham et al., 2021). Women 

with low socioeconomic status are often the least connected to health services due to low 

health literacy and poor perceptions of health services resulting from unsatisfactory care 

experiences. While some studies suggest higher satisfaction with care among individuals 

lower in socioeconomic status, potentially due to lower expectations (Roder-DeWan et al., 
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2019), other research has identified socioeconomic disparities in the utilisation and 

experiences of MCH care services, with women from low socioeconomic backgrounds 

perceiving lower quality of care (Dahab and Sakellariou, 2020a). Furthermore, women with 

low socioeconomic status frequently experience financial burdens associated with care, 

having to pay for expenses even when services are provided free of charge. Although 

healthcare services themselves may be offered free of direct charges, women frequently 

encounter various indirect costs when seeking care. These include transportation costs to 

reach healthcare facilities, the need to purchase medications and supplies not readily 

available at the facilities, and the responsibility of covering accommodation and meal 

expenses during extended hospital stays. These indirect costs impose a significant 

financial strain, hindering access to essential healthcare for disadvantaged women (Jebena 

et al., 2022, Dahab and Sakellariou, 2020b, Tibebe et al., 2012). 

It is estimated that about 80% of women in Ethiopia reside in rural areas, most of whom 

have low socioeconomic status. I have found that rural residence was negatively 

associated with the continuum of MCH care.  Previous studies in low and middle-income 

countries revealed that the level of maternal service uptake along the continuum was low 

in rural women compared to urban women (Mohan et al., 2017, Alem et al., 2022). Rural 

communities experience poor access to MCH services as a result of long travelling 

distances and poor transportation systems. Such communities also face challenges due to 

the lack of essential equipment and supplies, and a health worker shortage, uneven staff 

distribution, a poor skill mix, and high staff turnover in facilities. Thus, the quality of care 

in such areas is compromised which hinders women from completing the continuum of 

care (Jackson et al., 2017).  

Previous studies conducted in LMICs have emphasised the effects of obstetric-related 

factors such as early initiation of ANC and unintended pregnancy on the continuity of 
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MCH care, reporting findings consistent with my study (Addisu et al., 2022).  Early 

initiation of ANC allows mothers to gather important information about the type and 

timing of maternal health services, as well as become acquainted with the health facility 

environment. In addition, it is an excellent opportunity to discuss essential newborn and 

child health services with women.  Overall, it is an important gateway to enabling women 

to receive comprehensive reproductive health services (Dewau et al., 2021). 

Given the higher prevalence of unintended pregnancy in LMICs, evidence shows that 

women experiencing unintended pregnancy are at particular risk of not receiving a 

continuum of MCH care (Khan et al., 2020, Alem et al., 2022). Women with unintended 

pregnancies are more likely to be from low socioeconomic backgrounds, lack formal 

education, and exercise less autonomy. As a result, they find accessing the recommended 

MCH services challenging due to financial constraints or poor literacy. Moreover, these 

women are more likely to be affected by sociocultural customs and less favourable 

behaviour from their partners. Thus, this impacts health service utilization in general and 

among women who experience unintended pregnancy in particular (Khan et al., 2019).  

Quality-coverage gap in newborn postnatal care in Ethiopia 

Chapter six presents a systematic review of the effective coverage of maternal, neonatal 

and child health services from twenty-seven studies conducted in LMICs, including 

Ethiopia. This review assessed the crude coverage and effective coverage of MCH 

interventions, the gap between the two, and quality measurement strategies. The findings 

showed that effective coverage values were lower than crude coverage values, and there 

was a quality-coverage gap. Most studies reported lower effective coverage estimates. 

Further, the review found that the quality component of the effective coverage was 

measured using structure, process and outcome domains, out of which process measures 
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were used predominantly. While all domains of quality of care can be assessed 

objectively, process measures are often considered more objective because they focus on 

specific actions taken by healthcare providers. These measures can be assessed through 

methods such as observation or medical record review, which are generally considered 

more objective than patient self-reporting or other subjective methods (Lilford et al., 2007). 

The review found limited evidence on the effective coverage of newborn postnatal care. 

Moreover, chapter five shows PNC for newborns had the lowest coverage in Ethiopia. 

Study four in chapter seven assessed the effective coverage of newborn postnatal care by 

using the most recent EDHS data. The study found that the effective coverage value was 

lower when the crude coverage estimate was adjusted to account for the quality of care. 

While the proportion of women whose newborns received a postnatal check within two 

days of birth was 13.2%, 9.1% of the newborns were found to have received high-quality 

postnatal care. Based on the quality measurement strategies outlined in study three, study 

four employed the process of care domain to measure the quality of newborn postnatal 

care. A study conducted in LMICs reported substantial gaps between crude and quality-

adjusted coverages in PNC and other MCH interventions. These gaps reveal the missing 

opportunities in delivering health gains to the population due to the low quality of care 

(Anindya et al., 2021). 

The socioeconomic and geographic disparity in maternal, newborn, and child health 

coverage 

The SDGs and targets focus on reductions in health inequalities and call for efforts that 

prioritise marginalised groups. The agenda also entails addressing social determinants 

that contribute to inequalities in health such as gender equality, poverty elimination and 

education for all (Rasanathan and Diaz, 2016). In study two (chapter five), I examined 
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inequalities in a comprehensive set of interventions along the continuum of MCH care in 

Ethiopia. The focus was on inequalities by socio-economic measure as it predominantly 

accounts for differentials in the uptake of MCH services. Despite the overall increase in 

the coverage of MCH along the continuum over the years 2000-2016, significant 

improvements are still to be made. According to the findings, there exist wealth-related 

inequalities in coverage that seemed to have increased over time, with the highest in 2011 

and the least in 2000. The inequality analyses showed that these inequalities were pro-

rich implying the wealthiest segments of the population had a higher coverage of MCH 

compared to their poor counterparts. Along with this, top inequality patterns were shown. 

Furthermore, the study found that wealth status was the major contributor to the 

inequalities in coverage along the continuum of care, explaining 52%, 39%, 57%, and 

48% of the inequalities in 2000, 2005, 2011, and 2016 respectively. 

The result that composite coverage indices were pro-rich in all survey years is 

unsurprising as it speaks mainly to better accessibility of MCH services in the better off. 

Previous studies have found that the utilisation of MCH services is more concentrated 

among richer individuals and disadvantaged populations are less likely to have accessible 

health services (Ambel et al., 2017, Wuneh et al., 2019). The reason could be that the 

wealthiest people have more ability to afford the costs associated with healthcare access, 

which is a common healthcare barrier in low- and middle-income countries. 

Analyses found that inequality patterns varied markedly with national coverage levels. 

Countries with a low national coverage of MCH interventions presented a top inequality 

pattern, that is, rich people had coverage levels well above the rest of the population. In 

contrast, a bottom inequality pattern was observed in countries with a high national 

coverage of interventions. The top inequality patterns in CCI in my research are consistent 

with previous studies that demonstrated coverage is markedly higher in the wealthiest 
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groups (Barros and Victora, 2013).  In such cases, it is recommended that interventions 

should be disseminated widely across the population because coverage is low even in the 

richest groups. The decomposition analyses in study two demonstrated that economic 

status was the largest contributor to the inequalities in coverage index, while place of 

residence and mother’s educational status also contributed to the inequalities. This finding 

suggests that these important determinants have the most influence on how inequalities 

in MCH coverage change. A systematic review of evidence from low-income countries, 

consistent with my research findings, showed that significant factors that explain 

socioeconomic inequalities in MCH services uptake are the social determinants of health 

(Adegbosin et al., 2019). 

Most studies regarding disparities in MCH coverage (including study two in my thesis) 

have been about crude coverage measures. The estimates of socioeconomic inequalities 

using crude coverage measures may underestimate the level of inequalities or may not 

reveal disparity adequately. Hence, it is important to consider effective coverage 

measures. The systematic review (study three) assessed inequalities in the effective 

coverage of MCH interventions. It was found that in low and middle-income settings, the 

wealthiest quintile had higher effective coverage of services than the poorest quintile, 

showing an inequitable distribution of coverage. My research (study four) specifically 

examined the inequality in the effective coverage of newborn postnatal care in Ethiopia. 

The findings demonstrated that high-quality newborn postnatal care was 

disproportionately higher among the wealthiest groups. Study four further showed the 

geographical difference in the distribution of high-quality newborn postnatal care 

(effective coverage) in Ethiopia using spatial analysis. The hot spot areas (high-quality 

newborn postnatal care) were detected in the relatively urbanised regions characterised 

by improved access to healthcare facilities and awareness of MCH services among 
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women. In contrast, cold spot areas (low level of effective coverage of newborn postnatal 

care) were detected in regions characterised by limited access to MCH and other public 

health services and remote or border areas of Ethiopia. This finding is supported by an 

earlier study conducted in the country in which geographical variations have been 

observed in postnatal care coverage (Sisay et al., 2019). 

Disparities in MCH care may be explained by demand factors, supply factors, or the 

nature of the service required and provided (Houweling et al., 2007). Compared to the 

wealthiest and urban residents, people from low socioeconomic status and remote areas 

tend to have less service uptake due to costs of access, lack of information/knowledge, 

perceived health gains and social and cultural barriers they face. For instance, some MCH 

services such as PNC may be viewed as a non-illness event where modern medicine has 

little to contribute (Thaddeus and Maine, 1994). On top of this, health care providers may 

not be aware of and sensitive to cultural beliefs and practices (Jaffre and Prual, 1994). 

Others argue that household power relations are closely linked to MCH service uptake. 

For example, women with decision-making power are more likely to access MCH 

services along the continuum of care. Whereas, in situations where family members -

especially husbands or mother-in-law- play a significant role in the decision-making 

process, women may find it difficult to obtain the care they need (Byrne et al., 2013). The 

other reasons for inequality are that poor and rural households find it difficult to overcome 

barriers such as weak health systems. In such cases, uneven distribution and insufficient 

numbers of health workers, poorly functioning supply chains, and low-quality care 

remain a challenge. The absence of well-functioning referral and transportation services 

are also among the impediments (Singh, 2016). 
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8.3  Significance of the research findings  

This thesis provides a national assessment of the determinants of the continuum of care 

from pregnancy to childhood and the maternal healthcare period in Ethiopia. The 

generated information is essential for successful program implementation to improve the 

continuum of care. 

The research also set out to measure and explain inequalities in MCH coverage along the 

continuum of care and the factors that account for these inequalities. The findings provide 

empirical evidence for policy decisions to ensure equal access and utilization of MCH 

services and to improve the strategies to eliminate disparities. 

Synthesising evidence on the effective coverage of MCH services, quality measurement 

strategies and disparities across wealth quantiles makes immense contributions to the 

body of literature, with important implications for policy and programs in LMICs. 

Specifically, understanding the level, inequalities, and spatial distribution of the effective 

coverage of newborn PNC in Ethiopia would help policymakers, programmers and 

partners in the health sector to formulate appropriate strategies and interventions that lead 

to a targeted and equitable high-quality PNC. 

8.4 Recommendations and implications for program, policy, and 

research  

I would like to highlight four main implications for policymakers from my findings. First, 

the coverage of MCH services along the continuum of care was low, indicating that 

women and children in Ethiopia are not receiving the maximum possible health benefit 

from existing MCH services and underscoring room for improvement. In addition, my 

study identified barriers and promoting factors involved in the continuum of care, 

suggesting the need for tailored interventions. Second, I found inequalities favouring the 
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least poor regarding MCH coverage along the continuum of care and economic status, 

place of residence and mother’s education level contributed most to the inequalities. 

These demonstrate that efforts of the Ethiopian government to address inequity and 

policies in place are insufficient. Third, the low levels and inequalities of effective 

coverage of MCH services in LMICs, and in particular, newborn PNC in Ethiopia, imply 

that a combined focus on both accessibility of services and the provision of high-quality 

care, especially for the disadvantaged should be at the forefront of national policy and 

programming efforts. Finally, my key findings underscore the need to develop region-

specific intervention programs and focus on the social determinants of health in Ethiopia. 

Based on the findings of my study and their implications, some policy and program 

recommendations are suggested to improve the coverage of MCH services along the 

continuum of care, reduce socioeconomic and geographic disparities, and close the 

quality coverage gap. As gaps in one dimension impede possible improvements in health 

outcomes resulting from advancements and sufficient performance in other dimensions, 

it is crucial to address coverage and equity concurrently, while focusing particularly on 

quality improvement. The recommendations at different levels along with their success 

stories in LMICs are presented as follows. 

Financial initiatives  

Equitable access to maternal and child health services is a key principle at the heart of a 

strong health system due to its crucial role in improving maternal and child health 

outcomes (Talukder and Rob, 2010). Reducing social inequalities in health is a priority for 

health policy in many countries (Barreto, 2017). Health care inequality undermines all 

efforts to advance development and delays progress (Makate and Makate, 2017). Low and 

middle-income countries face major challenges achieving progress against maternal and 
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child health targets. Persistent inequalities remain a growing concern and uneven 

distribution in the use of MCH services favouring the wealthy in LMICs have been 

described (Arroyave et al., 2021). These countries must integrate measures to reduce 

disparities in health programs and services and adopt strategic measures to guarantee 

access to essential MCH services not based on socioeconomic position (Yaya and Ghose, 

2019). Policy makers and health care planners also need to consider the health of 

disadvantaged groups who frequently have barriers to accessing services even when no 

fees are charged (Pieterse and Lodge, 2015). 

Many interventions and policy measures have been implemented to reduce inequalities in 

maternal and child health (Yuan et al., 2014). The interventions can be characterised as 

either universal or targeted depending on the population they are intended to benefit. 

Universal approaches target the whole population. Even though they are described as 

promising approaches to tackling health inequalities, studies pointed out that they may 

widen inequalities between different social groups if their benefits are concentrated 

among the better-off (Thomsen et al., 2011). In contrast, targeted interventions are directed 

at specific groups, usually marginalised populations. In such cases, as the effects of 

interventions may vary between different subgroups, even within a disadvantaged group, 

it is important to examine the effects in different population strata (Målqvist et al., 2013). 

Prior research provides evidence on the effects of supply and demand side interventions 

on reducing inequality in MCH. Supply-side interventions influence the health service 

actors, be they individual health personnel, health institutions or ministries of health and 

include interventions such as increasing the number, coverage, and training of health 

professionals (Rahman et al., 2017). Conversely, demand-side interventions- operating at 

the individual, household, or community level- target the demand for health care such as 
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reducing the cost of accessing healthcare and providing incentives for seeking care (Hurst 

et al., 2015). It has been argued that interventions on the supply and demand are likely to 

affect persons from different socioeconomic position differentially. A study in Senegal 

revealed that supply-side interventions can worsen service uptake inequity as the 

wealthiest who have lower demand-side constraints tend to benefit more than the poorest. 

Research has also shown that poorer households benefited more from the demand side 

interventions (Parmar and Banerjee, 2019).  

On the demand side, cash transfers, vouchers, and short-term cash payments to offset 

costs are effective ways to increase the use of health services and promote equity (Målqvist 

et al., 2013). Such demand side mechanisms are designed to increase household income 

and encourage 'healthy behaviours' by providing beneficiaries cash or vouchers to help 

with some of the costs associated with travelling to or utilising healthcare services. 

Studies demonstrated that targeted incentive mechanisms successfully enabled the 

poorest and most marginalised women/children to access MCH services, but targeting 

was a major challenge (Bellows et al., 2011, Cruz et al., 2017, Jehan et al., 2012).  

Other studies have shown that user fee reduction or removal is a widely practised equity-

oriented strategy.  Fee removal has been effective in benefiting the poorer segments of 

society in utilizing MCH services in low- and middle-income countries (Ridde et al., 2013). 

However, such intervention can have unintended negative consequences, such as 

increases in demand that strain existing healthcare systems and compromise the quality 

of care provided (Hatt et al., 2013). Alternative financial mechanisms such as social health 

insurance and community-based health insurance which are primarily based on pooling 

or prepayment mechanisms had been used to prevent catastrophic health expenditure, 

mainly among the underprivileged and the poorest. Evidence suggests that community 
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based health insurance schemes have the potential to be effective in improving poor 

peoples’ access to and utilization of services (Spaan et al., 2012). However, significant 

contributions were demonstrated when the insurance scheme was used as a 

complementary mechanism linked with social funds or national health financing policy 

(Carrin et al., 2005). Studies revealed that the achievements of community-based health 

insurance are limited by enrolment challenges, difficulty in reaching the poorest of the 

population and challenges in financial and organisational sustainability (Fadlallah et al., 

2018, Kigume and Maluka, 2021). 

Taking healthcare to communities  

Taking healthcare to communities through community participation and community-

based interventions, is crucial for universal access to healthcare and for improving 

maternal and child health services, particularly for less privileged populations such as 

those who live in difficult-to-reach areas and who are also usually more disadvantaged in 

terms of socioeconomic status (Byrne et al., 2014). The implementation of the primary 

health care approach relies on health workers, including community health workers- who 

have great importance to overcome the increasing demand for healthcare services and the 

shortage of healthcare providers. Strengthening primary care with qualified health 

professionals and the health system through direct investments in primary health care, 

with a focus on community health workers has been shown to improve MCH coverage 

and reduce inequality (Blanchard et al., 2019). Further, health service interventions using 

community volunteers involving participatory women’s groups have been used as a 

means to increase people’s awareness, take services closer to the community and 

encourage service uptake (Woldie et al., 2018). Ethiopia’s Health Extension Program is a 

grassroots approach that has been implemented to scale up the delivery of essential health 
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interventions. At the heart of this well-structured community health intervention is the 

production and deployment of frontline community health workers. Evidence shows that 

the Health Extension Program has contributed to improving health services coverage -

including MCH- and narrowing the inequity among populations (Assefa et al., 2019, Assefa 

et al., 2017). Linked with the Health Extension program, the Women’s development army 

contributed to improved coverage and linkage of the health facility to the community 

(Yitbarek et al., 2019). Despite government efforts to strengthen the Health Extension 

Program, there are major limitations in the program due to resource gaps, demotivated 

and poorly coordinated health extension workers and limited supportive supervision. In 

addition, community health workers lack the necessary knowledge and skills which 

impedes the delivery of quality MCH services. Furthermore, studies indicated that the 

performance of women development groups has been unsatisfactory and pointed the need 

for improvement (Fetene et al., 2016, Maes et al., 2018). 

In LMICs, maternal waiting homes have been used as a strategy to help women who live 

in remote areas overcome physical and logistical barriers such as long distances, lack of 

infrastructures, high costs of transport and ineffective communication between referral 

points (Penn-Kekana et al., 2017). Maternity waiting homes have been identified as a 

critical link in the continuum of care for maternal and newborn health, potentially 

reducing inequities in access (Lori et al., 2019). IT has also been in use in Ethiopia for 

several years. However, various social and facility concerns were raised (Dereje et al., 

2022). Designing programs to establish well-functioning maternity waiting homes 

integrated with comprehensive maternal health programs is of crucial importance.   

Globally, an innovative approach like mHealth-based technological intervention has 

contributed to improvements in the coverage of MCH services across the continuum, 
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quality of care and referral care, in rural areas with limited resources (Atnafu et al., 2017, 

Balakrishnan et al., 2016). In Ethiopia, this initiative has benefited MCH services in 

underserved rural regions, where more than 80% of the population lives.  The initiative 

also contributed to increased early initiation of ANC care, which is an important 

determinant in the continuum of MCH care. Moreover, the mHealth project has been used 

as a tool to foster equity as it enables disadvantaged groups to have access to the services 

they need. However, Infrastructural and technical challenges and lack of monitoring have 

limited the intended benefits of the intervention (Nigussie et al., 2021). A focused policy 

from the government and development actors in Ethiopia is needed to address the 

implementation challenges. 

Improving facility and provider performance  

A health system needs qualified human resources, a functional logistic and supply system, 

health information systems to aid in monitoring and evaluation, strong governance, and 

adequate resource allocation in order to successfully achieve UHC (Sambo and Kirigia, 

2014). Strengthening health systems, which involves improving a system’s performance 

to restore and maintain people’s health, is considered a key pillar to achieving the SDGs 

(Kieny et al., 2017). 

Healthcare systems in LMICs experience challenges in the supply, retention, distribution, 

and performance of the health workforce, with performance hampered by low wages, lack 

of supportive supervision and monitoring, inadequate training, uneven distribution of 

skills, and poor facility infrastructure. Consequently, these challenges perpetuate health 

inequities and produces low-quality health services (Gerein et al., 2006, Puchalski Ritchie et 

al., 2016, Homer et al., 2018).  
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Interventions that contribute successfully to addressing low coverage, inequality, and 

poor quality of care in MCH services take a variety of forms, including general health 

system capacity strengthening through activities like training of health care workers, 

developing and improving health infrastructure, and provision of equipment and medical 

supplies (Wekesah et al., 2016, Jaca et al., 2022, Lassi et al., 2016). The Ethiopian government 

implemented several sector-wide reforms, and innovative performance management and 

improvement interventions. Upgrading facilities with necessary equipment as well as 

guidelines and protocols accompanied by capacity-building of healthcare providers and 

supportive supervision, expanding the primary healthcare network, supply-side health 

financing initiatives are some of the commonly implemented strategies to improve the 

quality of MCH services and service uptake, particularly among disadvantaged 

population (Quaife et al., 2021). However, Ethiopia’s MCH service provision still 

experiences issues such as disparity and gap in skilled professionals’ distribution, lack of 

necessary trainings such as newborn care or weak and untargeted trainings, low health 

care workers motivation, high professional turnover and inadequate infrastructure, 

logistics and supplies (Kebede and Tilahun, 2021, Usman et al., 2019, Haileamlak, 2018). 

The provision of poor compassionate care in health service delivery is a common 

challenge in Ethiopia due to resource shortages and poor governance (Amsalu et al., 2022). 

Professionals that provide MCH services may not be tolerant of cultural beliefs and 

practices or may treat women from low socioeconomic status, rural areas, and women 

with low levels of education with less consideration (Mordal et al., 2021, Adinew et al., 

2021). In such cases, health-seeking behaviour, service coverage as well as continuity of 

care, and quality of care may be affected, particularly among disadvantaged people, as 

the wealthiest and urban residents may be able to access private or public health sectors 

with better services. The Ethiopian government took a national initiative toward creating 
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compassionate, respectful and caring health services as part of the Health Sector 

Transformation Plan, but the implementation had poor progress (Berhe and Berhe, 2019).   

Prior research findings underpin that adopting good practices in human resource 

management and improving health facilities’ capacity and readiness effectively improve 

the quality of MCH care, reducing the disparity in service uptake (Wekesah et al., 2016). 

Reducing resource gaps in Ethiopia, especially in rural and hard-to-reach areas where 

most people with lower socioeconomic status reside is critical. As such, adequate budget 

allocation to MCH care, ensuring the availability of adequately prepared, skilled, and 

motivated healthcare workers through better training, attractive salary packages, 

objective performance appraisal, and regular supportive supervision is needed to improve 

the quality and coverage along the continuum of care and narrow down inequalities. Due 

focus should be given to lower-level health practitioners that serve rural and remote 

communities. Incorporating compassionate and respectful care in health workforce 

development activities may also contribute to increasing service coverage. Strengthening 

logistic systems to equip health facilities with necessary medical supplies and adequate 

infrastructure, coupled with clinical audits is also crucial.  

Regarding the key recommendation to develop region-specific intervention programmes, 

the Lancet Commission on high-quality health systems by Kruk et al emphasises the 

importance of meso-level interventions, specifically district-led learning, in improving 

healthcare performance (Kruk et al., 2018). This approach involves collaboration between 

district administrations and facility networks to create learning systems that can be scaled 

up. District-led learning brings together providers and administrators to solve problems, 

harmonise approaches, maximize resources, and enhance communication and referral 

processes among facilities. The Commission also highlights the use of formal quality 

improvement collaboratives. These are teams from various healthcare sites that focus on 
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enhancing performance on specific topics. They use data to test and implement ideas in 

cycles supported by coaching and learning sessions. This approach has shown modest 

improvements, particularly in addressing clear gaps between evidence and practice in 

straightforward aspects of care. However, the quality of evidence for quality 

improvement collaboratives from LMICs is scarce and inconsistent (Wells et al., 2018). 

Improving the status of women  

Education is a potent strategy for the empowerment of women. Improving the status of 

women through education and income generation may improve the coverage of MCH 

services along the continuum of care and enhance equity (Ahmed et al., 2010). Women’s 

education in Ethiopia remains largely affected by poverty and social norms and traditional 

practices such as gender-based violence, early marriage and the burden of household 

chores (Tafere et al., 2022). Policies and programs -embracing all sectors of society, not 

just the health sector- to overcome these barriers and increase school enrolments among 

women may greatly impact women’s health-seeking behaviour, thus improving service 

uptake (Marmot et al., 2008). However, as this requires a long-term investment, health 

programs need to focus on attracting women with a low level of education in the short 

term. 

Knowledge and awareness-raising through community discussion and women’s 

education -with a particular focus on the disadvantaged- sensitise women to use quality 

health services and can greatly improve coverage (Mian et al., 2018). Hence, government 

programs must focus on knowledge-transfer interventions. Given that unintended 

pregnancy and early initiation of ANC were associated with the continuum of MCH care 

in my study, increasing women’s knowledge regarding the importance of attending 

maternal and family planning services may promote the uptake of continuum of care. 
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Multidimensional approaches that consider two or more of the recommended strategies 

listed above are indispensable for improving coverage and quality and reducing 

inequality. Finally, given the findings in chapter seven, a special focus on improving the 

coverage and quality of newborn PNC with particular attention to the people with low 

socioeconomic status and regions which had low effective coverage of newborn PNC is 

required. Overall, the government, policymakers and health planners need to commit to 

ensure that MCH coverage is optimal, equitable, and of high quality, and it requires a 

multisectoral collaboration. 

Maternal, newborn and child health coverage in emergency situations 

Globally, the COVID-19 pandemic and other humanitarian emergencies have posed a 

challenge to the health systems leading to unprecedented disruption in the provision of 

routine health services and often a health system collapse that embraces MCH care (Palo 

et al., 2022). The impact of humanitarian situations on health depends on the type, stage, 

and duration of the disaster condition, but in general, the greatest consequences are borne 

by the poorest populations with poor health status and underserved communities. Women 

and children are classified as an important subgroup of the population that is most at risk 

in the event of a humanitarian emergency (Zeid et al., 2015). In LMICs, ensuring accessible 

and quality health care to women and children has been an existing challenge, but 

humanitarian crises due to war, natural disasters, famine, and pandemics have made it 

even more difficult (Sahoo et al., 2021).  

The WHO declared coronavirus disease 2019 (COVID-19) as a global public health 

emergency in early 2020 (Mahase, 2020). The pandemic has hampered access to and 

utilisation of healthcare, particularly in settings with limited resources and overburdened 

health systems (Okereke et al., 2021). Countries have been struggling to balance the 
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demands of responding directly to the COVID-19 pandemic with the need to maintain the 

delivery of other essential health services (Kingsley et al., 2021). Prior to COVID-19, many 

women in LMICs, particularly those having low socioeconomic status and residing in 

rural regions, already lacked access to high-quality and timely MCH services. These 

services have further deteriorated coupled with existing inequalities within population 

subgroups worsened as a result of the global responses that focused primarily on 

preventing and containing COVID-19 (Aranda et al., 2022). Some regular health services 

have been downscaled or discontinued. The diversion of resources and staff from their 

routine activities to test and provide treatment for COVID-19 cases, infection and deaths 

among healthcare workers coupled with non-conducive working environments, 

movement restrictions due to lockdowns/quarantines, suspension of public transport and 

associated disruptions in key supply chains, and the fear of catching COVID-19 among 

people have complicated MCH service provision and access (Akaba et al., 2022). 

Conflict situations also have detrimental effects that go far beyond the area and period of 

active hostilities. The coverage of MCH services in conflict countries may be impacted 

by security, governance, health personnel, financing, supply, and monitoring changes. In 

addition, maintaining the quality of services is difficult (Jawad et al., 2021). Moreover, 

inequalities in coverage of RMCH interventions and geographic disparities are 

significantly worse due to shortages in health staff, financial and geographical barriers, 

reduced capacity and political will for equitable health policy as well as overall 

deterioration of the health system. Conflict-driven deteriorations in socioeconomic 

conditions may also exacerbate existing inequalities (Akseer et al., 2020). 

Strategies to maintain the continuity of essential health services during humanitarian 

emergencies include adjusting governance and coordination mechanisms to support 

timely action, optimising service delivery platforms and health workforce capacity, 
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maintaining the availability of essential medications, equipment and supplies, funding 

public health, strengthening monitoring of services, and effective communication 

together with community engagement (WHO, 2020b). It may be essential to mobilise 

additional emergency medical personnel to deliver services, set up temporary health 

outposts adjacent to areas affected by crises or mobile health services, and create referral 

networks (Cooper, 2018).   

In Ethiopia, the COVID-19 pandemic and its response caused significant disruptions in 

the delivery of RMCH services (Bekele et al., 2022). In addition, a full-scale humanitarian 

crisis has been unfolding since the war erupted in November 2020 in Northern Ethiopia, 

worsening the existing health system burdens (United Nations Population Fund, 2022). It is 

likely that the COVID-19 pandemic and the ongoing war and associated displacements 

will have a significant impact on the coverage of MCH services along the continuum of 

care. It is also likely that the overlapping crisis might further deteriorate the quality of 

MCH care. Moreover, the socioeconomic inequalities and regional disparities are also 

expected to be worsened. Hence, considering the current situation in the country, it is 

crucial to develop a resilient health system that is flexible enough to cope with such 

humanitarian emergencies and their effects while continuing to maintain focus on 

improving MCH coverage. Beyond the first and foremost requirement that hostilities end 

promptly, innovative strategies to reduce the negative consequences of the conflict and 

the pandemic on MCH -including catch-up campaigns -are critical and multi-sectoral 

humanitarian and development approaches are needed. 

8.5 Strengths, limitations, and future research  

One of the key strengths of my thesis is the use of a large de-identified national dataset. 

The use of multiple methods, consisting of a systematic review, and quantitative analyses 
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of national data to uncover the coverage gaps and inequalities in MCH is the other 

strength of my study. In addition, my study findings are based on comprehensive 

measures of MCH coverage along the continuum of care (modified composite coverage 

index reflecting a combination of indicators, and effective coverage integrating quality of 

care).  

To my knowledge, this is the first study to employ a quantile regression approach to 

measure associations between the continuum of MCH care and predictors (chapter four). 

The use of a quantile regression analysis is an important methodological contribution as 

it shows a complete picture of the effect of different factors across the conditional 

distribution of the composite coverage index. Moreover, this study is unique in that it 

employed a spatial analysis to indicate hotspot areas of high-quality newborn PNC 

(chapter seven). Furthermore, the results presented in chapter five and chapter seven are 

in line with SDG17.18 which calls for the disaggregation of health and related indicators 

based on different dimensions of inequality, including socioeconomic status (United 

Nations, 2016). 

Although the research reached its aims there are some limitations that must be considered. 

Coverage estimates in chapters four, five and seven are based on reanalysed data from 

EDHS with a cross-sectional design. Establishing a causal relationship was not possible 

in chapter four. In addition, recall bias, information bias or social desirability bias on the 

part of the women cannot be ruled out since the EDHS data were collected based on 

women’s self-reports. Moreover, in chapters four and five, the coverage measures that 

used the modified coverage index to indicate continuity of MCH care did not use quality 

of care. Further, due to data limitations, the study did not address all the factors that may 

influence the continuum of care. In chapter seven, the data on newborn PNC may be 
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affected by women’s misreport. Furthermore, the quality measurement strategy for 

newborn PNC did not consider the multiple domains.   

Further research could expand the findings discussed in this thesis. It would be important 

to integrate quality of care when using the composite coverage index as a measure of the 

continuity of care for future research. Further exploration of barriers and facilitators of 

continuum of care using qualitative studies or mixed methods is also needed. Future 

research that focuses on the other aspects of health inequality might draw a holistic picture 

of the existing disparities in MCH coverage.  

When investigating the effective coverage of MCH services, integrating the multiple 

domains of quality of care into the crude measures will give a better picture of the health 

gains.  Moreover, future research needs to expand and investigate why high-quality 

newborn postnatal care remains low. 

8.6 Summary and conclusion 

This study provides evidence that the coverage of MCH services along the continuum of 

care was low in Ethiopia. The research has also showed that the factors affecting the 

continuum of care at different levels of the composite coverage index were the 

educational status of women, region, residence, socioeconomic status, perceived distance 

to a health facility, pregnancy intention, mode of delivery, parity, and early ANC 

initiation. Despite the increase in the coverage of MCH services from 2000 to 2016, there 

were socioeconomic inequalities favouring the rich and the main contributors to the 

inequalities were wealth status, place of residence, and mother’s education level. 

Newborn PNC had the lowest coverage.  The findings of the systematic review revealed 

that the effective coverage of MCH interventions lagged substantially behind crude 

coverage, indicating a low quality of care. It was also found that the wealthiest groups 
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had higher effective coverage of services than the poorest groups, showing an inequitable 

distribution of coverage. Moreover, the findings demonstrated that quality measurement 

strategies involved structural, process and outcome domains individually or combined.  

Finally, this research revealed that the crude coverage and effective coverage of newborn 

PNC were low in Ethiopia. High-quality newborn postnatal care was disproportionately 

concentrated among the rich and the spatial distribution was varied across the region.  

To conclude, this project provided a comprehensive assessment of the coverage of MCH 

services along the continuum of care. The empirical evidence from the findings of this 

study will help Ethiopia design and restructure policies and programmes to increase 

coverage of MCH services along the continuum, address socioeconomic and geographic 

disparities, and improve the quality of care. These are important to achieve the UHC 

targets and other health-related SDGs, as well as improve the health and status of women 

and children. 
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Appendix 1. EC and crude coverage estimates of maternal and child health services, the gaps and the distribution across wealth quintiles a 

No. Author and 

country 

Intervention (s) Effective coverage 

(EC) (%) 

Quality 

measurement 

domain  

 Crude coverage (CC) (%) and  

percentage  gap between effective 

coverage and crude coverage  

EC across wealth 

quintiles  

Quality 

rating  

1 (Hategeka et 

al., 2020),  

Rwanda 

. Antenatal care 

(ANC) 

. Delivery care 

. Care for child 

diarrhoea 

. Care for child 

pneumonia 

.Care for  chid 

fever 

. Average EC has 

increased from 21% in 

2010 to 33% in 2015 

across all five services.  

. EC was 20% for ANC, 

40% for facility delivery, 

44% for child 

pneumonia, 34% for 

child fever and 27% for 

child diarrhoea. 

Processes of 

care  

(care 

competence, 

system 

competence 

and positive 

user 

experience) 

. Average CC has increased from 48% 

(27% gap) in 2010 to 57% (24% gap) in 

2015. 

. CC was 44% (24% gap) for ANC, 

91% (51% gap) for facility delivery, 

54% (10% gap) for child pneumonia, 

50% (16% gap) for child fever and 44% 

(17% gap) for child diarrhoea. 

EC remained 

largely inequitable 

across wealth 

quintiles. 

8 
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2 (Nguhiu et al., 

2017), Kenya 

. Family planning 

(FP) 

. ANC 

. Skilled delivery & 

perinatal care 

. Exclusive breast 

feeding (EBF) 

. Immunization 

. Management of 

Diarrhoea 

. Care seeking for 

acute respiratory 

illness (ARI) 

.Use of insecticide 

treated nets (ITN) 

. Aggregate EC has 

increased from 27% in 

2003 to 51% in 2014. 

. In 2014, EC was 

41% for FP, 45% for 

ANC, 51% for skilled 

delivery & perinatal 

care, 72% for EBF, 56% 

for immunization, 54% 

for management of 

Diarrhoea, 41% for care 

seeking for ARI, and 

59% for use of ITN. 

Processes of 

care  

. Aggregate CC has increased from 45% 

(18% gap) in 2003 to 68% (17% gap) in 

2014. 

.In 2014, CC was 68% (27% gap) for 

FP, 58% (13% gap) for ANC, 61% 

(10% gap) for skilled delivery & 

perinatal care, 99.6% (28% gap) for 

EBF, 80% (24% gap) for immunization, 

82% (28% gap) for management of 

diarrhoea, 59% (18% gap) for care 

seeking for ARI, and 75% (16% gap) 

for use of ITN. 

. The wealthiest 

quintile had higher 

EC of services than 

the poorest quintile. 

 

.With the increase 

in aggregate EC, 

there has been a 

general reduction in 

the economic 

inequalities in EC 

for maternal and 

child health (MCH) 

services. 

9 
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3 (Joseph et al., 

2020), Malawi 

.Nutrition 

interventions 

during ANC  & 

delivery  

. Women attended a 

median of three ANC 

visits but received a 

median of 1.6 

interventions on iron 

folic acid, 1 instance of 

counselling on diet 

during pregnancy, and 

0.06 instances of 

counselling on optimal 

breastfeeding. Women 

thus received a median 

of 1.35 maternal 

nutrition interventions 

and 0.57 interventions 

that might increase 

uptake of breastfeeding. 

Processes of 

care 

Utilization of ANC and facility-delivery 

was high. After adjustment for nutrition-

related quality, women received 

nutrition-related interventions 

considerably less often than they sought 

care. 

- 9 
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4 (Lozano et al., 

2006), Mexico 

. ANC 

. Skilled birth 

attendance (SBA) 

. Services delivered 

to premature babies 

.Treatment of ARI  

in children 

ANC- 67 % 

 

SBA- 93 % 

 

Services delivered to 

premature babies- 81 % 

 

ARI- 58.1 % 

Process of 

care & 

outcome  

EC measures were lower than CC 

estimates. 

. Inequalities exist 

in EC between 

income quintiles.  

.The absolute gap in 

EC between 

quintiles is 9% for 

the MCH 

interventions. 

6 

5 (Yakob et al., 

2019), Ethiopia 

. ANC  

.FP  

ANC-  21.5% 

FP-  21.7% 

Processes of 

care 

CC was 62.4% (41% gap) for ANC, and 

60.6% (39% gap) for FP.  

- 9 

6 (Gutiérrez, 

2013), Mexico 

. ARI treatment 

. Delivery care 

.Prenatal care 

EC ranged from 59% for 

ARI treatment to 94% 

for delivery care.  

Processes of 

care 

- Care of ARI is 

significantly greater 

among non-poor in 

relation to the 

6 
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multidimensional 

poor and those who 

are vulnerable due 

to deficiencies, as 

well as the 

socioeconomic 

quintile.  

The estimated gap 

between quintile I 

and V is 29.8%, 

which translates 

into coverage of 

more than 17 

percentage points 

higher in quintile V. 

.In the case of 

hospital care during 
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childbirth, the 

differences are not 

significant, 

although a tendency 

to give greater 

coverage among 

those in better 

socioeconomic 

conditions is also 

identified. 

 

The gap for 

adequate prenatal 

care is 27.1%, 

between a coverage 

of 72.4% in the first 



216 
 

quintile, and 92.0% 

in the fifth. 

7 (Martínez et al., 

2011), Latin 

American & the 

Caribbean 

.Breast feeding  EC ranged from 52% to 

95%. 

Development 

of acute 

diarrheal 

disease and 

ARI 

CC results were given for the MCH 

interventions, but quality was not 

measured except for breast feeding. 

- 5 

8 (Wang et al., 

2019), 

Bangladesh,  

Haiti,  

Malawi,  

Nepal,  

Senegal, 

Facility delivery  EC was 26.8 % in 

Bangladesh, 24.4 % in 

Haiti, 66.4% in Malawi,  

41.9% in Nepal, 51.3% 

in  

Senegal and 44.2% in 

Tanzania. 

 

Structure  CC was 39.7% (13% gap) in 

Bangladesh, 40% (16% gap) in Haiti, 

92.9% (27% gap) in Malawi, 52.7% 

(11% gap) in Nepal, 77% (26% gap) in 

Senegal, and 65% (21% gap) in 

Tanzania. 

 

- 9 
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Tanzania 

9 (Nesbitt et al., 

2013), Ghana 

SBA  EC was 18%. Processes of 

care & 

structure  

.CC was 68% (50% gap) - EC varied with 

wealth quintile; 4% 

of live-births in the 

lowest wealth 

quintile were in 

high quality 

facilities compared 

to 37% of live-

births in the highest 

quintile. 

9 
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10 (Koulidiati et 

al., 2018), 

Burkina Faso 

Care seeking for 

childhood illnesses  

EC was 5.3% 

considering high quality, 

and 44.6%  

(Considering both high 

and intermediate quality 

facilities). 

Processes of 

care & 

structure 

CC was 69.5% (64% gap considering 

high-quality facilities). 

- 6 

11 (Leslie et al., 

2017),  Haiti, 

Kenya, Malawi, 

Namibia, Senegal, 

Rwanda, Tanzania, 

Uganda 

ANC 

FP 

Care for seek 

children < 5 

. Average EC of the 

three services was 

25.4% across all 

countries. 

. Individually, the 

average EC across these 

services was:  19.2% in  

Haiti, 26.3% in Kenya, 

24.7% in Malawi, 40.7% 

in Namibia, 19% in 

Processes of 

care 

. Average CC of the three services was 

69.2% (44% gap) across all countries. 

. Individually, the average CC across 

these services was:  58.9% in Haiti, 

67.1% in Kenya, 81.2% in Malawi, 

80.3% in Namibia, 58.8% in Senegal, 

67.5% in Rwanda, 67.5% in Tanzania, 

and 68.2% in Uganda. 

EC was highest on 

average in Namibia 

(by far the 

wealthiest country 

in the sample). 

9 
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Senegal, 24.5% in 

Rwanda, 22.5% in 

Tanzania, and 26.3% in 

Uganda. 

12 (Carter et al., 

2018),  Zambia 

Care for sick 

children <5 

Using exact-match 

linking: EC of was 

estimated at 60% in the 

rural area and 49% in the 

urban area. 

Structure  From the exact-match linking result: 

There was a16-point rural gap and 13-

point urban gap in coverage between 

seeking skilled care and EC. (i.e.CC was 

76% in the rural area and 62% in the 

urban area). 

- 9 

13 (Leslie et al., 

2019), Mexico 

ANC 

Delivery care 

Newborn care 

Under 5 diarrhoea 

EC was 63.3% for ANC,    

31.1% for delivery care,  

74.3% for newborn care 

and  

Outcome  - Substantial 

inequality in EC 

existed between 

states, but wealth 

status was not 

considered.  

8 
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26.8% for under-5 

diarrhoea  

14 (Marchant et 

al., 2015),  

Nigeria, 

Ethiopia, and 

India 

ANC 

SBA 

Post-partum checks 

(PPC) 

Post-natal care 

(PNC) 

In Gombe, EC was 

11% for ANC, 8% for 

SBA, 0% for PPC, and 

0% for PNC. 

In Ethiopia, EC was 4% 

for ANC, 4% for SBA, 

0% for PPC, and 0% for 

PNC. 

In India, EC was 6% for 

ANC, 4% for SBA, 0% 

for PPC, and 0% for 

PNC. 

Processes of 

care 

In Gombe, CC was 61% for ANC, 22% 

for SBA, 7% for PPC, and 4% for PNC. 

In Ethiopia, CC was 56% for ANC, 

15% for SBA, 3% for PPC, and 4% for 

PNC.  

In India CC was 74% for ANC, 76% for 

SBA, 54% for PPC, and   

19% for PNC. 

.The gap ranges from 3% for post-

partum check (Ethiopia) to 72% for 

SBA (India). 

- 9 
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15 (Okawa et al., 

2019), Myanmar 

ANC 

Peripartum care 

and  

PNC  

The EC was 14.6% for 

ANC, 15.2% for 

peripartum care and 

3.6% for PNC. 

Processes of 

care 

The CC was 60.9% (46% gap) for 

ANC, 61.3% (46% gap) for peripartum 

care and 11.5% (8% gap) for PNC. 

Household wealth 

was not associated 

with receiving high-

quality care. 

7 

16 (Murphy et al., 

2018), Kenya 

Inpatient neonatal 

care  

EC was 25%. Structure & 

processes of 

care 

- - 9 

17 (Willey et al., 

2018), Uganda 

SBA . Using the individual-

linking method, EC of 

SBA was 10%. 

. Using ecological 

linking method EC 

ranged from 4.68 % to 

11 %. 

Structure  CC was 55% (45% gap when using the 

individual linking method & 44% to 

50% when using ecological linking 

method). 

- 9 
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18 (Larson et al., 

2017),  

Tanzania  

Delivery care  .EC was 25%. However, 

applying a conservative 

standard (90% 

completion of required 

elements), the EC was 

zero. 

Structure & 

processes of 

care 

CC was 82% (57% gap). The wealthiest 20% 

of women were 4.1 

times as likely to 

deliver in facilities 

offering at least the 

minimum threshold 

of quality care 

through the cascade 

compared to the 

poorest 80% of 

women. EC of 

delivery care was 

very low, 

particularly among 

poorer women. 

 

8 
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19 (Munos et al., 

2018), Côte 

d'Ivoire 

ANC 

Delivery and 

immediate 

newborn care 

PNC 

Care seeking for 

sick child  

EC estimates generated 

using ecological and 

exact-match linking 

methods varied across 

the interventions. 

Structure &  

processes of 

care 

.CC was 82% for ANC, 65% for 

delivery care, 65% for newborn care, 

5% for PNC, and 43% for sick 

childcare. 

.EC estimates computed using exact-

match methods were 13%-63% lower 

than the care seeking estimates from the 

CC. 

- 9 

20 (Hodgins and 

D'Agostino, 

2014), 41 

countries 

ANC EC ranged from 14% in 

Niger to 84% In 

Dominican republic. 

Processes of 

care 

Coverage for specific interventions was 

generally much lower among all 

pregnant women (reflecting population 

effective coverage) than among only 

those who had received ANC 4+ visits. 

- 9 

21 (Idzerda et al., 

2011), Roma, 

Serbia 

ARI in children  EC was 36.8% in the 

general population, 

Processes of 

care 

CC was 63.2% (26% gap) in the general 

population, 67.4% (37% gap) in Roma, 

and  

- 5 
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30.8% in Roma and 

66.7% in the poorest 

20% of the Roma 

population. 

88.9% (22% gap) in the poorest 20%.   

22 (Engle-Stone et 

al., 2015), 

Cameroon 

Nutrition 

interventions  

EC estimates varied 

across the nutrition 

interventions and they 

were lower. 

Biomarkers Estimates of coverage were greater than 

the EC estimates. 

- 9 

23 (Colston, 2011), 

Mexico 

& Nicaragua 

Immunization  EC was 68% in Mexico 

and 50% in Nicaragua. 

Biomarkers CC was 83% (15% gap) in Mexico and 

85% (35% gap) in Nicaragua. 

- 9 

24 (Venkateswaran 

et al., 2019), 

West Bank, 

Palestine 

ANC  EC of the specific ANC 

interventions varied 

from 7% to 59%. 

Processes of 

care 

Coverage of one screening 

(conceptually equivalent to CC) and EC 

of ANC interventions were notably 

different 

- 7 
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for screening for: hypertension (98% vs. 

10%); fetal growth abnormalities (66% 

vs. 6%); 

anemia (93% vs. 14%); gestational 

diabetes (93% vs. 34%), and antenatal 

ultrasound (74% vs. 24%). 

25 (Kyei et al., 

2012), Zambia 

ANC  Only 29% of mothers 

received good quality 

ANC and only 8% 

received good quality 

ANC and attended in the 

first trimester (as a proxy 

for EC). 

Processes of 

care 

94% (86% gap) of mothers had at least 

one ANC visit with a skilled health 

worker and 60% (52% gap) had at least 

four visits.  

- 9 

26 (Travassos et 

al., 2016), 

Ethiopia 

Immunization  Estimates of 

immunization coverage 

by immunization card, 

Biomarkers  - Among toddlers, the estimation of 

coverage based on documented 

- 7 
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maternal recall and 

protective serologic 

biomarkers varied across 

the study regions. 

vaccination (vaccination card or EPI 

registry record) was only slightly lower 

(4–11%) than the prevalence of 

protective tetanus antitoxin biomarkers. 

Moreover, among the toddlers whose 

evidence of vaccination 

derived from maternal recall, the 

prevalence of protective serologic 

biomarkers was higher than maternal 

recall estimates of coverage. 

- Estimates of pentavalent coverage by 

immunization card were lower than the 

prevalence of protective serologic 

biomarkers. In contrast, EPI register 

record estimates were similar to 

biomarker findings. 
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27 (Nguyen et al., 

2021), Bangladesh 

Nutrition 

interventions across 

the continuum 

of maternal and 

early childhood 

care (specifically 

ANC and delivery 

for women and 

growth monitoring 

and curative care 

for young children. 

18% for ANC, 23% for 

institutional delivery, 

20% for child growth 

monitoring and 52% for 

sick child Care. 

Structure  Contact coverage varied from 28% for 

attending at least four ANC visits to 

38% for institutional delivery, 

35% for child growth monitoring and 

81% for sick child care. 

- The gaps between contact and 

Input-adjusted coverage ranged between 

10 and 30 percentage points. 

Inequalities in 

input-adjusted 

coverage were large 

during 

ANC and 

institutional 

delivery (14–17 

percentage points 

(pp) between urban 

and rural areas, 15 

pp between low 

and high education, 

and 28-34 pp 

between highest 

and 

7 
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lowest wealth 

quintiles), but 

narrower for child 

growth monitoring 

and sick child care 

(<2 pp). 
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Appendix 2. Quality assessment results of the included studies using Joanna Briggs Institute’s standardized critical appraisal instrument for 
prevalence studies for chapter six 

Citation  Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Total score  

Hategeka C, et al., 2020 (Hategeka et al., 2020) Y Y Y Y Y N Y Y Y 8 

Nguhiu et al., 2017 (Nguhiu et al., 2017) Y Y Y Y Y Y Y Y Y 9 

Joseph et al., 2020 (Joseph et al., 2020) Y Y Y Y Y Y Y Y Y 9 

Lozano et al., 2006 (Lozano et al., 2006) Y Y Y Y N N Y N Y 6 

Yakob et al., 2019 (Yakob et al., 2019) Y Y Y Y Y Y Y Y Y 9 

Gutiérrez, J. P. et al., 2013. (Gutiérrez, 2013) Y Y Y Y U N Y N Y 6 

Martínez S. et al., 2011 (Martínez et al., 2011) Y Y Y Y U N U N Y 5 

Wang et al., 2019 (Wang et al., 2019) Y Y Y Y Y Y Y Y Y 9 

Nesbitt et al., 2013 (Nesbitt et al., 2013) Y Y Y Y Y Y Y Y Y 9 

Koulidiati J-l, et al. , 2018 (Koulidiati et al., 2018) N N Y Y N Y Y Y Y 6 
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Leslie HH, et al., 2017 (Leslie et al., 2017) Y Y Y Y Y Y Y Y Y 9 

Carter et al., 2018 (Carter et al., 2018) Y Y Y Y Y Y Y Y Y 9 

Leslie et al., 2019 (Leslie et al., 2019) Y Y N Y Y Y Y Y Y 8 

Marchant et al., 2015 (Marchant et al., 2015) Y Y Y Y Y Y Y Y Y 9 

Okawa S. et al., 2019 (Okawa et al., 2019) N N Y Y Y Y Y Y Y 7 

Murphy et al., 2018 (Murphy et al., 2018) Y Y Y Y Y Y Y Y Y 9 

Willey et al., 2018 (Willey et al., 2018) Y Y Y Y Y Y Y Y Y 9 

Larson et al., 2016 (Larson et al., 2017) Y N Y Y Y Y Y Y Y 8 

Munos et al., 2018 (Munos et al., 2018) Y Y Y Y Y Y Y Y Y 9 

Hodgins et al.,  2014 (Hodgins and D'Agostino, 

2014) 

Y Y Y Y Y Y Y Y Y 9 

Idzerda et al, 2011 (Idzerda et al., 2011) Y Y Y Y U N U U Y 5 
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Engle-Stone et al., 2015 (Engle-Stone et al., 2015) Y Y Y Y Y Y Y Y Y 9 

Colson et al., 2015 (Colson et al., 2015) Y Y Y Y Y Y Y Y Y 9 

Venkateswaran et al., 2019 (Venkateswaran et al., 

2019) 

Y Y Y Y N N Y Y Y 7 

Kyei et al., 2012 (Kyei et al., 2012) Y Y Y Y Y Y Y Y Y 9 

Travassos et al., 2016 (Travassos et al., 2016) N Y Y Y N Y Y Y Y 7 

Nguyen PH, et al., 2021 (Nguyen et al., 2021) Y Y Y Y N N Y Y Y 7 

Legend               Y=Yes, N=No, U=Unclear 

 

Q1: Was the sample frame appropriate to address the target population? 

Q2: Were study participants sampled in an appropriate way? 

Q3: Was the sample size adequate? 

Q4: Were the study subjects and the setting described in detail? 

Q5: Was the data analysis conducted with sufficient coverage of the identified sample? 

Q6: Were valid methods used for the identification of the condition? 

Q7: Was the condition measured in a standard, reliable way for all participants? 
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Q8: Was there appropriate statistical analysis? 

Q9: Was the response rate adequate, and if not, was the low response rate managed appropriately?
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Appendix 3. Quality measurement strategies of studies assessing the effective coverage of maternal and child health services for chapter six 

Author  Domain Quality indices 

(Hategeka et 
al., 2020) 

Process Antenatal care 
(ANC)  

Blood pressure, urine and blood samples taken during ANC with skilled provider, iron 
supplementation, told about danger signs or where to go in case of complications during ANC 
with skilled provider (counselling) 

 Postpartum care Postpartum check-up for mothers in a health facility after delivery and before discharge, women 
who were examined or asked questions about their health within one hour of delivery (Timely 
care), children who had all three doses of the DPT vaccine by one year of age 

Care for sick 
children 

Received antibiotics when seeking care at a facility for symptoms of pneumonia 

Children who had blood taken from finger or heel for testing / tested for malaria  (For fever) 

Children who received oral rehydration therapy (from oral rehydration salts (ORS), pre-packaged 
ORS liquid or other homemade fluids)/ ORT 

(Nguhiu et al., 
2017) 

Process Family planning  Facility level score based on the presence of client privacy during consultation, availability of 
reproductive health counselling visual aids and record tools, and reproductive health commodity 
management practices in a facility 

 ANC Blood pressure taken, urine sample taken, blood sample taken, respondent informed about 
pregnancy complications, iron tablets/syrup prescribed, and a drug for intestinal parasites 
prescribed, during any ANC visit 

Delivery care Routine rooming in with the mother, routine weighing of new-borns, complete examination of 
new-borns before discharge, administration of BCG before discharge and other indicators. 

Exclusive 
breastfeeding 

Breastfeeding only, with no other complementary feed offered reported 

Immunization Observed or health worker reported availability of at least one working weighing scale and 
thermometer, and routinely performed processes including use of guidelines to assess and treat 
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sick children, routine weighing, temperature taking and recording, assessment of immunization 
status and keeping of individual patient records. 

Management of 
diarrhoea  

Children who had diarrhoea in the preceding 4 weeks, who were given the guideline 
recommended oral rehydration salt mixture 

Care seeking 
for acute 
respiratory 
infection (ARI) 

Observed or health worker reported availability of at least one working weighing scale and 
thermometer, and routinely performed processes including use of guidelines to assess and treat 
sick children, routine weighing, temperature taking and recording, assessment of immunisation 
status and keeping of individual patient records 

Use of ITN Proportion of children and pregnant women who actually slept under an insecticide treated net in 
the preceding night 

(Nguyen et al., 
2021) 

Structure  ANC Human resources► Staff with any training on ANC Guidelines, national guidelines for ANC, 
visual aids for client education. 

  Basic equipment ► Adult weighing scale, tape measure for fundal height, Blood pressure 
apparatus, Stethoscope, Foetal stethoscope.                      

Diagnostic capacity. ► Haemoglobin. ► Urine protein. 

  Essential medicines. ► Iron tablets. ► IFA tablets. 

Delivery care  Human resources ► Staff with any training on IMPACT 

 Guidelines ► Guidelines on basic birth care  

BEmONC ► Guidelines on comprehensive birth care: CEmONC  

Basic equipment ► Infant scale ► Manual or digital BP apparatus 

Child growth 
monitoring  

Human resources ► Staff with any training on growth monitoring 

 Guidelines ► Guidelines for growth monitoring  
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Basic equipment: ► Scale ► Length or height board ► Tape for measuring head ► Growth 
chart 

Sick child care  Human resources ► Staff with any training on IMCI  

Guidelines ► IMCI guideline: national guidelines for IMCI, IMCI chart booklet, IMCI card, 
other visual aids  

Basic equipment ► Scale  

Diagnostic capacity ► Haemoglobin  

Essential medicines: ► ORS ► Albendazole/ mebendazole ► Iron tablet ► Vitamin A ► Zinc 
tablet/zinc sulphate syrup. 

(Larson et al., 
2017) 

Process & 
structure  

Obstetric care Facility infrastructure(toilet, electricity, water)  

Availability of equipment, supplies and medicines (stainless steel bowls, stethoscope, uterotonic, 
magnesium sulphate, blood pressure cuff etc.) 

Health worker knowledge and competence;  

Provision of routine obstetric services; (baby breastfed within 1 hr, APGAR, HIV test, baby 
weighed, maternal blood pressure ,Partograph) 

Provision of emergency obstetric and newborn services(uterotonic, removal of conception 
retained products, newborn resuscitation, antibiotics, anticonvulsants, manual removal of 
placenta) 

(Nesbitt et al., 
2013) 

Process & 
structure 

Skilled birth 
attendance 
(SBA) 

Routine delivery- Monitor labour with partograph, Use measures of infection prevention during 
delivery, measure blood pressure, controlled cord traction, oxytocin within 1 minute of delivery, 
uterine massage, place baby on mother’s abdomen after delivery etc. 

Emergency obstetric care- Parenteral antibiotic, parenteral oxytocin, parenteral anticonvulsant, 
manual removal of placenta, instrumental delivery etc. 
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Emergency newborn care- Injectable antibiotics for newborn sepsis, newborn resuscitation with 
bag and mask, skin-to-skin or Kangaroo Mother Care for low birth weight etc. 

Non-medical quality- Woman can choose to have delivery companion, patient toilet exists, toilet 
has water for hand washing, toilet is clean, toilet has soap for hand washing. 

 

(Lozano et al., 
2006) 

Process & 
outcome 

ANC Received blood test and had BP measured 

SBA Birth took place in hospital 

Services 
delivered to 
premature 
babies  

Difference in mortality rate in premature babies compared with max and min risk-adjusted 
mortality 

ARI Treatment from a health worker 

(Okawa et al., 
2019) 

Process  ANC Tetanus toxoid two doses injected, blood pressure measured, deworming, vitamin b1 tablets 
given, iron folate tablets prescribed, HIV tested, syphilis tested, urine protein checked, 
tuberculosis screening done, body weight measured, urine sugar checked, emotional status, 
haemoglobin, domestic violence checked 

 

Peripartum care  Newborn body dried, disposable delivery kit used, delivered on a clean floor/bed, first bathing of 
newborn after 6 hours, birth weight measured, breastfeeding initiated <30 min, skin-to-skin 
contact 

Postnatal care  Maternal- family planning counselling, blood pressure measured, temperature measured, anaemia 
checked, iron folate prescribed, Vitamin B1 tablets, Vitamin A tablets, breast and nipple checked, 
vaginal healing checked, uterus checked, lochia checked, emotional status checked. 

Neonatal- BCG immunisation given, Hepatitis B immunisation, temperature measured, physical 
examination, breast feeding checked, 
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(Yakob et al., 
2019) 

Process  Family planning  Discussed STI prevention and condom, partner status, asked STI symptoms, checked current 
breastfeeding, asked chronic illness, discussed HIV risks, assured confidentiality, used visual 
aids, asked desired timing of next chid, assed menstrual regularity, asked last deliver date, asked 
client age, asked reproductive intentions, Measured blood pressure etc. 

ANC  Checked blood pressure, measured weight, checked fetal heartbeat, checked uterine height, 
checked pallor, asked LMP, done HIV test, done urine test, done anaemia test, counselled 
nutrition, asked danger signs, provided TT vaccination, HIV counselling, syphilis test, provided 
iron etc. 

(Wang et al., 
2019) 

Structure  Facility delivery  Domain A: Comprehensive emergency obstetric care 

Parenteral administration of antibiotics, parenteral administration of uterotonic drugs/oxytocin, 
Parenteral administration of anticonvulsants, manual removal of placenta, assisted vaginal 
delivery, removal of retained products, caesarean section, blood transfusion 

Domain B: Newborn signal functions and immediate care 

Neonatal resuscitation, skin to skin, breastfeeding in 1st hour, drying and wrapping newborns 

Domain C: General requirements 

Improved water source, electricity, improved sanitation, 24/7 SBA, emergency transport 

Domain D: Equipment 

Sterilization equipment, delivery bed, examination light, delivery pack, Suction apparatus, 
manual vacuum extractor, partograph, gloves, newborn bag and mask, infant scale, blood 
pressure apparatus, disinfectant etc. 

Domain E: Medicines and commodities 

Hydrocortisone, injectable antibiotic, injectable uterotonic, skin disinfectant, magnesium 
sulphate, chlorhexidine for cord cleaning , antibiotic eye ointment, IV solution with infusion set 
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Domain F: Guidelines, staff training and supervision 

 Integrated Management of Pregnancy  and Childbirth guidelines, EmOC Guidelines, guidelines 
for management of preterm labor,Training in neonatal resuscitation, training in early and 
exclusive breastfeeding, training in newborn infection management, training in cord care, training 
in CEmOC , supervision etc. 

(Leslie et al., 
2017) 

Process  ANC History taking- Last menstrual period to calculate gestational age, prior pregnancy experience, 
danger signs in current pregnancy, previous complications on record 

Routine Examination – Provider assessed fundal height, weight, edema, vaginal exam, fetal heart 
rate, BP, ultrasound 

Screening- Provider screened HIV, anaemia, syphilis test, blood group test, urine test 

Preventive measures -Prescribed or gave iron or folic acid or both, provider prescribed or gave 
tetanus toxoid injection, prescribed or gave intermittent preventive treatment in pregnancy. 

Education – Provider counselled on: Nutrition Sleeping under an insecticide-treated net, delivery 
planning: preparation (money, transport) and location emergency planning: supplies for home 
delivery Breastfeeding, post-partum and PNC, Pregnancy spacing 

Record keeping- Provider completed ANC card 

 

Family planning  Reproductive history- Age, living children, last delivery date, pregnancy complications, last 
menstrual period, desire for child / more children, desired timing for birth of next child, 
breastfeeding, menses  

Health history/exam-  Blood pressure, weight, smoking, STI symptoms, chronic illness, pelvic 
exam  

Counselling on methods - Any counselling on method 
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Sick child care  History taking- Inability to drink anything, normal feeding pattern, sick feeding pattern, cough or 
difficult breathing, diarrhoea and blood in stool (dysentery), fever, vomiting , convulsions , 
maternal HIV status, ear problems 

Routine examination – Weight, plotted weight on chart, temperature, pallor, edema of feet, mouth 

Drug administration and immunization-  Checked immunization card or immunized, Vitamin A 
dosage, deworming medication 

Client Education and Counselling - Explained how to administer prescribed medication, 
directions for feeding , described danger signs requiring return to facility , scheduled/discussed 
return visit, gave diagnosis 

(Venkateswaran 
et al., 2019) 

Process ANC Screening for hypertension, SFH measurement, screening for anaemia, antenatal ultrasound, 
screening for gestational diabetes mellitus, screening for asymptomatic bacteriuria, screening for 
Rh-type, screening for tetanus immunization status 

(Murphy et al., 
2018) 

Process & 
structure  

Inpatient 
neonatal care 

(I) Documentation of newborn characteristics- Age, sex, mode of delivery, Apgar score etc. 

 (II) Documentation of signs and symptoms- Temperature, bulging fontanelle, can suck or 
breastfed etc.   

 (III) Evidence of monitoring – weight, vital signs etc. 

 (IV) Correct antibiotic dose 

 (V) Correct oxygen treatment and  (VI) Correct fluids and feeds prescribed 

Structural domains: 

(i) Infrastructure (three items), (ii) laboratory services (10 items), (iii) hygiene equipment (14 
items), (iv) safe delivery equipment and drugs for mothers (37 items), (v) resuscitation equipment 
for newborns on the delivery ward (20 items), (vi) essential equipment in the newborn unit 
(NBU) (18 items), (vii) intravenous fluids and feeds in the NBU (eight items) and (viii) NBU 
drugs (17 items) 
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(Marchant et 
al., 2015) 

Process ANC  Measured weight, measured height, measured blood pressure, urine test, HIV test, counselling on 
breast feeding, danger signs and birth preparedness.  

SBA Received active management of third stage of labour components 

Postpartum 
check 

Checked breasts, checked bleeding, counselling on danger signs, family planning and nutrition 

 

Postnatal check Checked weight, checked cord, examined danger signs, caregiver counselling on thermal care, 
counselling on breastfeeding  

(Koulidiati et 
al., 2018) 

Process & 
structure 

Care seeking 
for childhood 
illness 

Provider asks- danger signs, fever, cough, ear problems       

Provider checks- child weight, temperature, anaemia, vaccination status  

Provider knowledge on appropriate first-line management processes of (1) severe dehydration in 
a 2-year-old (five process indicators), (2) breathing difficulties in a 1-year-old (three process 
indicators), and (3) lethargy in a newborn (three process indicators) assessed by the three 
vignettes. 

Availability of electricity, water, sanitation, transport, and waiting room 

(Hodgins and 
D'Agostino, 
2014) 

Process ANC  Blood pressure measurement, tetanus toxoid, ANC at < 4 months of gestation, urine testing, 
counselling on danger signs, HIV testing, iron supplement etc. 

(Joseph et al., 
2020) 

Process Nutrition 
interventions  

Provision of iron-folic acid (IFA) supplements and counselling on their side effects, counselling 
on appropriate nutrition and diets during pregnancy, and counselling and support for early and 
exclusive breastfeeding 

Direct observation of breastfeeding initiation within 1 hour of delivery, the newborn being placed 
skin-to skin if breathing, and keeping the mother and newborn in the same room. 

(Willey et al., 
2018) 

Structure  SBA Infrastructure- electricity, water 

Infection prevention- disinfectants, glove, sterilizer 
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Monitoring labour- BP cuff, timer, stethoscope etc. 

Essential drugs- Parenteral antibiotics, anticonvulsants etc. 

Neonatal resuscitation-  bag and mask 

Clean cord care- sterile cord cutter, cord tie 

(Carter et al., 
2018) 

Structure  Care seeking 
for childhood 
illness 

Diagnostics- Malaria Diagnostic (RDTs or microscopy), malnutrition diagnostic (MUAC or scale 
+ height board + growth chart), ARI diagnostic (stethoscope or respiratory timer), General 
microscopy  

Basic medicines- ORS, zinc, Artemisinin combination therapy (ACT), oral antibiotic 

Severe/complicated illness medicines- Intravenous fluids, injectable quinine or artesunate, 
injectable antibiotics 

Human Resources- Training, guidelines, supervision 

Available services- Diagnosis and treat malaria, diarrhoea, ARI, malnutrition, facilitated referral 
capacity 

Knowledge- Average performance on case scenarios 

(Munos et al., 
2018) 

Process & 
structure  

ANC, delivery 
car, care-
seeking for chid 
illness, 
postnatal care  

Identified items of structural quality in the domains of service availability; availability of drugs, 
diagnostics, and commodities; and training, supervision, and availability of guidelines, 

(Martínez et al., 
2011) 

 Breastfeeding  The presence of diarrheal disease or ARI 

(Leslie et al., 
2019) 

Outcome  ANC  Proportion of births at full term 

Delivery care  Proportion of deliveries without complications or death. 
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Newborn care Proportion of live births reaching 28 days without death due to respiratory infection, nosocomial 
infection or sepsis. 

Diarrhoea 
management  

Visits to IMSS family medicine clinics that did not result in hospitalization due to diarrhoea for 
children under age 5. 

(Engle-Stone et 
al., 2015) 

Biomarkers Nutrition  Vitamin A intake  

(Kyei et al., 
2012) 

Process  ANC  Weight measurement, height measurement, blood pressure measurement, urine sample taken for 
analysis, blood sample taken for analysis, offered voluntary counselling and testing, iron 
supplementation provided, antimalarial drug provided, birth preparedness plan discussed, 
treatment provided for intestinal parasites and tetanus toxoid vaccination. 

 

(Travassos et 
al., 2016) 

Biomarkers Immunization  Serum IgG antibodies to vaccine antigens 

(Colson et al., 
2015) 

Biomarkers Immunization Dried blood sample assay for measles-specific IgG 

(Gutiérrez, 
2013) 

Process  ARI Treatment from a health worker 

Delivery Birth took place in hospital  

Prenatal care  Received blood test and has blood pressure measured 

(Idzerda et al., 
2011) 

Process  ARI The proportion of children with an ARI that received the correct treatment for this condition. 
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Appendix 4. Search strategy for chapter six 

Databases  Search Terms  

Web of 

Science 

ts=(mother* OR female OR maternal OR women OR children OR child OR infant OR pediatric* OR paediatric* OR newborn OR 

neonate OR childhood ) AND  

ts=("Maternal and child health services" OR “maternal & child health services” OR "Maternal and child health service" OR 

"Maternal-Child Health Services" OR "Maternal-Child Health Service" OR "Maternal Health Services" OR "Maternal Health 

Service" OR "Maternal Health" OR "Child Health Services" OR "Child Health Service" OR "Child health" OR “child health care” 

OR "Family Planning Services" OR "Family Planning Service" OR "Prenatal Care" OR pregnancy OR "perinatal care" OR 

"Obstetric Delivery" OR "Infant care" OR "Postnatal Care" OR "Health Services" OR “health service” OR "Maternal-Child Health" 

OR "obstetric care" OR "Delivery care" OR delivery OR "Newborn care" OR "Women's health" OR "Women's Health Service" OR 

"Women's Health Services" OR "Infant health" OR fever OR "Respiratory Tract Infections" OR diarrhoea OR diarrhea OR 

"Curative child health services" OR "Curative child health service" OR "Neonatal care " OR ” neonatal health” OR "Child 

treatment" OR "Family planning" OR "Antenatal care" OR "Facility delivery" OR "Skilled birth attendance" OR "skilled attendance 

at birth" OR "skilled attendance" OR "Institutional delivery" OR "Institutional deliveries" OR "Postpartum care" OR immunization 

OR vaccination OR "Newborn health" OR "Management of child illness" OR "Management of child illnesses" OR "childhood 

illness management" OR “childhood disease” OR “childhood illnesses” OR "Management of childhood illnesses" OR "maternal and 

neonatal health" OR "Delivery of Health Care" OR “health care” OR “health facility” OR "Maternal health care services" OR 
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"Maternal and newborn health*" OR “maternal and child health*” OR “reproductive health service*” OR “reproductive health” ) 

AND ts=("Effective coverage " OR "Crude coverage" OR "Quality-adjusted coverage" OR "Quality adjusted coverage" OR "Quality 

contacts" OR “high quality contacts” OR "quality-adjusted contacts" ) 

Medline  exp Mothers/ OR Mother.mp. OR Female/ OR maternal.mp. OR exp Women/ OR Children.mp. OR exp Child/ OR exp Child, 

Preschool/ OR preschool child.mp. OR exp Adolescent/ OR exp Adult/ OR exp Young Adult/ OR exp Middle Aged/ OR exp Infant/ 

OR exp Infant, Newborn/ OR exp Pediatrics/ OR Newborn.mp. OR childhood.mp. OR exp Adult Children/ OR Neonate.mp. AND 

"Maternal and child health services".mp. OR "Maternal and child health service".mp. OR "Maternal & child health services".mp. OR 

"Maternal and child health".mp. OR exp Maternal-Child Health Services/ OR exp Maternal Welfare/ OR exp Maternal Health 

Services/ OR Maternal health service.mp. OR exp Maternal Health/ OR Maternal health services.mp. OR exp Child Health Services/ 

OR Child health service.mp. OR Child health services.mp. OR exp Child Health/ OR Child health care.mp. OR Maternal-Child 

Health.mp. OR Maternal care.mp. OR exp Prenatal Care/ OR exp Pregnancy/ OR exp Perinatal Care/ OR exp Delivery, Obstetric/ 

OR exp Infant Care/ OR exp Postnatal Care/ OR post-natal care.mp. OR exp Family Planning Services/ OR exp Pregnancy 

Complications/ OR Obstetric delivery.mp. OR obstetric care.mp. OR delivery care.mp. OR Newborn care.mp. OR exp Women's 

Health/ OR exp Women's Health Services/ OR exp Infant Health/ OR Neonatal care.mp. OR exp Fever/ OR exp Respiratory Tract 

Infections/ OR Respiratory tract infection.mp. OR exp Diarrhea/ OR Curative child health services.mp. OR child treatment.mp. OR 

Childhood disease.mp. OR Sick child visits.mp. OR Management of child illness.mp. OR Management of child illnesses.mp. OR 

childhood illness management.mp. OR Family planning.mp. OR Antenatal care.mp. OR Facility delivery.mp. OR Skilled birth 
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attendance.mp. OR skilled attendance.mp. OR Institutional delivery.mp. OR institutional deliveries.mp. OR Postpartum care.mp. OR 

*Immunization/ OR *Vaccination/ OR Newborn health.mp. OR "Maternal and newborn health".mp. OR Maternal-Child Care.mp. 

OR "maternal and neonatal health ".mp. OR Neonatal health.mp. OR exp "Health Services Needs and Demand"/ OR exp Health 

Services Research/ OR exp Health Services Accessibility/ OR "Delivery of Health Care"/ OR Health care delivery.mp. OR health 

care access.mp. OR exp Health Services/ OR exp "Patient Acceptance of Health Care"/ OR exp Reproductive Health Services/ OR 

exp Reproductive Health/ OR Child health care.mp. OR child birth.mp. OR health care facility.mp. OR maternal health care 

services.mp. OR healthcare.mp. OR health interventions.mp. AND effective coverage.mp. OR Crude coverage.mp. OR quality-

adjusted coverage.mp. OR Quality contacts.mp. OR quality-adjusted contacts.mp. OR High quality contacts.mp.  

Embase Mothers.mp. OR exp mother/ OR exp female/ OR maternal.mp. OR women.mp. OR Children.mp. OR exp child/ OR exp preschool 

child/ OR exp adolescent/ OR exp adult/ OR exp young adult/ OR exp middle aged/ OR exp infant/ OR  exp pediatrics/ OR exp 

newborn/ OR exp childhood/ OR exp adult child/ OR Neonate.mp.  AND "Maternal and child health services".mp. OR Maternal & 

child health services.mp. OR "Maternal and child health service".mp. OR exp maternal child health care/ OR "Maternal and child 

health".mp. OR "Maternal-Child Health Services".mp. OR exp maternal welfare/ OR Maternal Health Services.mp. OR exp 

maternal health service/ OR Maternal Health.mp. OR Child Health Services.mp. OR Child health service.mp. OR exp child health/ 

OR exp child health care/ OR Maternal-Child Health.mp. OR exp maternal care/ OR "Maternal and newborn health".mp OR 

Maternal-Child Care.mp. OR "maternal and neonatal health".mp. OR exp prenatal care/ OR exp pregnancy/ OR exp perinatal care/ 

OR exp infant care/ OR Infant health.mp. OR Neonatal care.mp. OR Neonatal health.mp. OR exp postnatal care/ OR post-natal 
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care.mp. OR Family Planning Services.mp. OR exp pregnancy complication/ OR exp obstetric delivery/ OR obstetric care.mp. OR 

delivery care.mp. OR exp newborn care/ OR Newborn health.mp. OR exp women's health/ OR Women's Health Services.mp. OR 

exp fever/ OR exp respiratory tract infection/ OR exp diarrhea/ OR Curative child health services.mp. OR child treatment.mp. OR 

exp childhood disease/ OR Sick child visits.mp. OR Management of child illness.mp. OR Management of childhood illnesses.mp. 

OR Management of childhood illnesses.mp. OR exp family planning/ OR Antenatal care.mp. OR Facility delivery.mp. OR Skilled 

birth attendance.mp. OR skilled attendance.mp. OR Institutional delivery.mp. OR institutional deliveries.mp. OR Postpartum 

care.mp. OR exp immunization/ OR exp vaccination/ OR exp health services research/ OR exp health care need/ OR Health Services 

Accessibility.mp. OR exp health care delivery/ OR Delivery of Health Care.mp. OR exp health care access/ OR exp health service/ 

OR Health Services.mp OR Reproductive health services.mp. OR exp child health care/ OR child health care/ OR exp childbirth/ OR 

exp health care facility/ OR maternal health care services.mp OR exp health care/ OR health interventions.mp. AND "Effective 

coverage ".mp. OR Crude coverage.mp. OR Quality-adjusted coverage.mp. OR Quality adjusted coverage.mp. OR Quality 

contacts.mp. OR High quality contacts.mp. 

Maternity & 

Infant Care 

Mothers.de. OR Mother.mp. OR Female.de. OR Maternal.de. or maternal.mp. OR Women.de. or women.mp. OR Child.de. or 

Children.mp. OR Child - preschool.de. OR Adolescent.de. OR Adult.de. OR Middle aged.de. OR Infant.mp. or Infant.de. OR Infant 

- newborn.de. OR Paediatrics.de. OR newborn.de. or Newborn.mp. OR Childhood.de. or childhood.mp. OR Neonate.mp. or 

Neonate.de. AND “Maternal & child health services".mp. OR "Maternal & child health service".mp. OR "Maternal and child health 

services".mp. OR "maternal child health care".mp. OR "Maternal and child health".mp. OR "Maternal-Child Health Services".mp. 
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OR Maternal health services.de. OR "Maternal health service".mp. OR "Maternal Health Services".mp. OR Maternal health.de. OR 

Child health services.de. OR "Child health service".mp. OR "Child health services".mp. OR Child health.de. OR "Child health 

care".mp. OR "Maternal-Child Health".mp. OR Maternal care.de. OR "Maternal-Child Care".mp. OR (maternal and neonatal 

health).mp. [mp=abstract, heading word, title] OR Prenatal care.de. OR Pregnancy.de. OR Perinatal care.de. OR Delivery.de. OR 

Infant care.de. OR Infant health.de. OR Neonatal care.de. OR "Neonatal health".mp. OR "Postnatal Care".mp. or Postnatal care.de. 

OR Family planning services.de. or "Family Planning Services".mp. OR Pregnancy complications.de. OR "Obstetric delivery".mp. 

OR "obstetric care".mp. OR "delivery care".mp. OR "Newborn care".mp. OR "Newborn health".mp. OR Women's health.de. OR 

Women's health services.de. OR Fever.de. OR Respiratory tract infections.de. OR Respiratory tract infection.mp. OR Diarrhoea.de. 

OR "child treatment".mp. OR "Childhood disease".mp. OR Family planning.de. or "Family planning".mp. OR Antenatal care.de. or 

"Antenatal care".mp. OR "Facility delivery".mp. OR Skilled birth attendance.mp. [mp=abstract, heading word, title] OR skilled 

attendance.mp. [mp=abstract, heading word, title] OR Institutional delivery.mp. [mp=abstract, heading word, title] OR Postpartum 

care.de. or Postpartum care.mp. OR Immunization.mp. or Immunization.de. OR Health services research.de. OR health care 

need.mp. OR "Health services needs and demands".de. OR Health services accessibility.de. OR "Delivery of health care".de. OR 

Health care delivery.mp. OR health care access.mp. or Access to health care.de. OR Health services.de. or health service.mp. OR 

health Services.mp. OR "Patient acceptance of health care".de. OR Reproductive health services.de. OR Reproductive health 

services.mp. OR Reproductive health.de. OR Reproductive health.mp. OR Child health care.mp. OR health care facility.mp. or 

Health facility environment.de. OR Health facilities.de. or Health facility.mp. OR maternal health care services.mp. OR 
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healthcare.mp. OR health interventions.mp. AND Effective coverage.mp. [mp=abstract, heading word, title] OR Crude coverage.mp. 

[mp=abstract, heading word, title]  

CINHAL (MH "Mothers+") OR "Mother" OR (MH "Female") OR "maternal" OR (MH "Women+") OR "Children" OR (MH "Child+") OR 

(MH "Child, Preschool") OR (MH "Adult+") OR (MH "Young Adult") OR (MH "Middle Age") OR (MH "Infant+") OR (MH 

"Infant, Newborn+") OR (MH "Pediatrics+") OR "Newborn" OR "childhood" OR (MH "Adult Children") OR "Neonate" AND 

"“Maternal & child health services”" OR ""Maternal and child health services"" OR ""maternal child health care"" OR ""Maternal 

and child health"" OR ""Maternal-Child Health Services"" OR (MH "Maternal Welfare") OR (MH "Maternal Health 

Services+") OR ""Maternal health service"" OR ""Maternal Health"" OR (MH "Child Health Services+") OR ""Child health 

service"" OR (MH "Child Health") OR ""Child health care"" OR (MH "Maternal-Child Health") OR ""Maternal care"" OR 

""Maternal and newborn health"" OR (MH "Maternal-Child Care") OR ""maternal and neonatal health"" OR (MH "Prenatal 

Care") OR (MH "Pregnancy+") OR (MH "Perinatal Care") OR (MH "Delivery, Obstetric+") OR (MH "Infant Care+") OR ""Infant 

health"" OR ""Neonatal care"" OR ""Neonatal health"" OR (MH "Postnatal Care+") OR ""post-natal care"" OR ""Family Planning 

Services"" OR (MH "Pregnancy Complications+") OR ""Obstetric delivery"" OR (MH "Obstetric Care+") OR ""delivery care"" OR 

""Newborn care"" OR ""Newborn health"" OR (MH "Women's Health") OR (MH "Women's Health Services") OR (MH 

"Fever+") OR (MH "Respiratory Tract Infections") OR (MH "Diarrhea") OR "Diarrhoea" OR "Diarrhea" OR ""Curative child health 

services"" OR ""child treatment"" OR ""Childhood disease"" OR ""Childhood illnesses"" OR ""Sick child visits"" OR 

""Management of child illness"" OR ""Management of childhood illnesses"" OR ""childhood illness management"" OR (MH 
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"Family Planning+") OR ""Family planning"" OR ""Antenatal care"" OR ""Facility delivery"" OR ""Skilled birth attendance"" OR 

""skilled attendance"" OR ""Institutional delivery"" OR ""institutional deliveries"" OR ""Postpartum care"" OR (MH 

"Immunization+") OR "Immunization" OR "vaccination" OR (MH "Health Services Needs and Demand+") OR (MH "Health 

Services Research+") OR ""health care need"" OR (MH "Health Services Accessibility+") OR (MH "Health Care Delivery+") OR 

""health care access"" OR ""health service"" OR (MH "Health Services+") OR "services" OR ""Reproductive health services"" OR 

(MH "Reproductive Health") OR ""Child health care"" OR ""Reproductive health"" OR (MH "Childbirth+") OR ""health care 

facility"" OR "Childbirth" OR ""Health facility"" OR (MH "Health Facilities+") OR ""maternal health care services"" OR 

"healthcare" OR ""health interventions"" AND ""Effective coverage"" OR ""Crude coverage"" OR ""Quality-adjusted 

coverage"" OR ""Quality adjusted coverage"" OR ""quality-adjusted contacts"" OR ""High quality contacts""  

Scopus  ( TITLE-ABS-KEY ( mother*  OR  female  OR  maternal  OR  wom?n  OR  children  OR  child  OR  infant  OR  pediatric*  OR 

paediatric* OR  newborn OR neonate OR  childhood ) )  AND  ( TITLE-ABS-KEY ( "Maternal and child health services" OR 

“maternal & child health services” OR  "Maternal and child health service"  OR  "Maternal-Child Health Services"  OR  "Maternal-

Child Health Service"  OR  "Maternal Health Services"  OR  "Maternal Health Service"  OR  "Maternal Health"  OR  "Child Health 

Services"  OR  "Child Health Service"  OR  "Child health"  OR “child health care” OR  "Family Planning Services"  OR  "Family 

Planning Service"  OR  "Prenatal Care"  OR  pregnancy  OR  "perinatal care"  OR  "Obstetric Delivery"  OR  "Infant care"  OR  

"Postnatal Care"  OR  "Health Services" OR “health service” OR "Maternal-Child Health"  OR  "obstetric care"  OR  "Delivery 

care"  OR delivery OR  "Newborn care"  OR  "Wom?n's health"  OR  "Wom?n's Health Service"  OR  "Wom?n's Health Services"  
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OR  "Infant health"  OR  fever  OR  "Respiratory Tract Infections"  OR  diarrhoea  OR diarrhea OR  "Curative child health services"  

OR  "Curative child health service"  OR  "Neonatal care " OR ” neonatal health” OR  "Child treatment"  OR  "Family planning"  OR  

"Antenatal care"  OR  "Facility delivery"  OR  "Skilled birth attendance"  OR  "skilled attendance at birth"  OR  "skilled attendance"  

OR  "Institutional delivery"  OR  "Institutional deliveries"  OR  "Postpartum care"  OR  immunization  OR vaccination OR  

"Newborn health" OR  "Management of child illness"  OR  "Management of child illnesses"  OR  "childhood illness management" 

OR “childhood disease” OR “childhood illnesses” OR  "Management of childhood illnesses"  OR  "maternal and neonatal health"  

OR  "Delivery of Health Care" OR “health care” OR “health facility”  OR  "Maternal health care services"  OR  "Maternal and 

newborn health*" OR “maternal and child health*” OR “reproductive health service*” OR “reproductive health” ) )  AND ( TITLE-

ABS-KEY ( "Effective coverage "  OR  "Crude coverage"  OR  "Quality-adjusted coverage"  OR  "Quality adjusted coverage"  OR  

"Quality contacts"  OR “high quality contacts” OR "quality-adjusted contacts" ) ) 

Hand search Varieties of key terms from the above-mentioned were used. 
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Supplementary materials for study III in chapter six (Appendices

5-9)

Appendix 5. The effective coverage (EC), crude coverage (CC), and the gap between EC & 
CC of antenatal care (ANC) across the studies

Appendix 6. The effective coverage (EC), crude coverage (CC), and the gap between EC & 
CC of family planning across the studies
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Appendix 7. The effective coverage (EC), crude coverage (CC), and the gap between EC & 
CC of skilled birth attendance (SBA) across the studies

Appendix 8. The effective coverage (EC), crude coverage (CC), and the gap between EC & 
CC of postnatal care across the studies
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Appendix 9. The effective coverage (EC), crude coverage (CC), and the gap between EC & 
CC of care seeking for sick child across the studies
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