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Abstract

Background: Maternal health services, such as antenatal care (ANC), skilled birth attendance
(SBA), postnatal care (PNC), and child vaccination, have been instrumental in reducing
morbidity and mortality rates among women and children globally. However, despite their
proven efficacy, access to and utilisation of these services in low- and lower-middle-income
countries (LLMICs) remain limited. While much attention has been given to monitoring and
addressing coverage disparities, there has been a notable lack of evidence on disparities in
access to quality care. This study aimed to assess the status of equity in access to quality
maternal and child health (MCH) services in sub-Saharan Africa (SSA).

Methods: This study analysed the SSA countries that had the latest Demographic and Health
Surveys (DHS) conducted between 2013 and 2020. Socioeconomic inequalities were examined
using three equity analysis methods: rate/ratio, concentration curve, and concentration index.
Multilevel analysis that adjusts for clusters, countries, and sampling weights were used to

explain inequalities. In addition, decomposition analysis was used to explain inequalities.

Results: The first study assessed inequalities in quality ANC. The results revealed a significant
gap between the quantity of ANC contacts received by women and the quality of ANC services
provided during those contacts, with just over half (54.4%) receiving four or more ANC contacts,
while only 21% received quality ANC services. The second study analysed spatial patterns and
inequalities in SBA and caesarean section. The proportion of SBA varied greatly across
countries, with Chad having the lowest rate at 24.3% and South Africa having the highest at
96.7%. In ten out of 25 countries, the rate of caesarean delivery was less than 1% for the poorest
quintile, while in nine countries, it was more than 15% for the richest quintile. The third study

evaluated the continuum of care for maternal health services. About 89% of women reported
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having at least one ANC contact, but only 30% of women received the recommended care
package that includes four or mere ANC contacts, SBA, and PNC. Nearly 9% of women reported
not having contact with the health system during pregnancy or childbirth; this ranged from
0.1% in Burundi to 34% in Chad. The fourth study investigated inequalities in child vaccination
across 25 SSA countries. The research findings showed that 56.5% of children received all
recommended vaccinations, 35.1% had incomplete vaccinations, and 8.4% had received no
vaccinations, with a disproportionate concentration of zero-dose vaccination among the poor,
while full vaccination coverage was more common among wealthier households in many
countries. The fifth study revealed an increase in the proportion of children who received full
vaccination in Ethiopia, rising from 24.6% in 2011 to 38.6% in 2016, with higher coverage among
children from wealthier households. Overall, this research highlighted the existing disparities
in maternal health and child vaccination, influenced by various factors such as wealth,

education, access to media, place of residence, as well as maternal factors such as age and

parity.

Conclusions: Progress toward comprehensive MCH coverage has been insufficient at both the
national and across equity dimensions, impeding progress toward universal health coverage
(UHC). Ensuring equitable coverage of MCH services is critical to achieving UHC. Therefore,
when planning interventions and assessing progress, prioritising equity considerations is
essential. Regular evaluations of health inequality can serve as a diagnostic tool to identify and
address the needs of vulnerable populations. To further improve MCH services in SSA, it is
essential to address areas with limited coverage and tailor services to meet the specific needs
of marginalized groups. Additionally, special attention must be given to child immunisation to

maintain previous progress and extend coverage to all demographics.
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Chapter One: Introduction

1.1 Concepts of equity and quality in health

The aim of this study was to evaluate the status of equity in access to quality maternal and
child health (MCH) services in sub-Saharan Africa. Many women die from preventable causes
related to pregnancy and childbirth worldwide. Countries can end such deaths by improving
access to and quality of services such as contraceptives, antenatal care (ANC), birth at the
facility, and postnatal care (PNC). However, access to and utilisation of these services is very
limited in many low- and lower-middle-income countries (LLMICs), especially across sub-
Saharan African countries. Access is even more limited for the poorer and marginalised

population groups.

Exploring variations in the quality of care across socioeconomic levels and identifying the gap
in the content of care provided at facilities is critical to determining and implementing
effective interventions. In the absence of comprehensive and reliable health information
systems to monitor equity and quality in health services, survey data (e.g., Demographic and
Health Surveys) though limited in scope and depth to provide comparative assessments,
become the primary source of information. This study reports on spatial patterns,
inequalities, and drivers of inequality in access to quality MCH services using a set of tracer

indicators that provide a good picture of overall MCH services coverage in sub-Saharan Africa.

This chapter provides descriptions of basic concepts mentioned in this thesis that include
health inequalities, universal health coverage, social determinants of health, and quality of
care measures. Later on in the chapter, | discuss the need and gaps we aim to address in this

thesis.



1.1.1 Health inequities

Health inequities are systematic differences in health status and health outcomes between
different population groups (1, 2). These avoidable differences are often caused by
inequalities in the distribution of health and health-related resources among different
population groups and are worsened by social conditions in which people are born, grow, live,

work and age (3, 4).

With the promise to leave no one behind, health equity has become a priority agenda for the
Sustainable Development Goals (SDGs) (5). Because of this, all UN Member States are now
committed to achieving the SDGs by ending discrimination and exclusion, eradicating poverty,
and reducing the inequalities that undermine the potential of individuals and of humanity as
a whole and leave people behind (5). This promise should not be limited to reaching the
poorest of the poor but also requires addressing discrimination and rising inequalities within
and between countries (6, 7). The existence of persistent inequalities in resource allocation
and distribution that leaves individuals, families, and whole communities marginalised and

excluded provides an important explanation for people being left behind (8).

In LLMICs, there is a persistent inequality in access to and utilisation of important healthcare
services. Ensuring equity in healthcare is the key to reducing morbidity and mortality among
women and children across all socioeconomic levels (9). Across the continuum of care,
women should have access to contraceptives, antenatal care, intrapartum care, and postnatal
care (9-11). However, many do not have access to these life-saving healthcare services in sub-
Saharan Africa (12). In part, this is due to health systems’ inability to identify and implement

effective strategies to reach those in need (9, 13, 14).
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The root causes of inequities in MCH services can be categorised into three main groups:
individual factors, systemic factors, and societal factors (15). Individual-level factors include
poverty, lack of education, and lack of knowledge about MCH. Women living in poverty may
have limited access to health services and are less likely to use MCH services, which can result
in poor health outcomes. Furthermore, a lack of education can limit women's access to

services, as well as the quality of care they receive.

System-level factors are factors related to inadequate health infrastructure and a shortage of
healthcare providers. In many low-income countries, there is a dire shortage of health
facilities, which can greatly limit access to health services. This is particularly true for women
living in rural areas, who may have to travel great distances to access health facilities. Societal-
level factors include discrimination, cultural and social norms, and gender inequality.
Discrimination based on race, ethnicity, or socioeconomic status can also limit access to
health services. Health inequalities can also rise as a result of discriminatory laws, policies,

and social practices that leave particular groups of people further and further behind (16, 17).

The factors causing health inequities interact with each other in complex ways, creating a web
of challenges that can have serious consequences for individuals and communities (18). These
factors interact and reinforce one another, resulting in a vicious cycle of health inequities. For
example, a poor woman may have limited access to health care, resulting in poor health
outcomes. This, in turn, can limit her access to education and employment opportunities,
exacerbating her poverty and limiting her access to health care. Similarly, systemic and
societal-level factors can interact and reinforce one another, resulting in a self-perpetuating

cycle of health disparities.
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These interactions can have serious consequences for both individuals and communities. Poor
health outcomes can lead to lower productivity, higher healthcare costs, and a lower quality
of life (19). Furthermore, health inequities can perpetuate poverty and social injustice,
exacerbating the difficulties that individuals and communities face. Addressing the root
causes of health inequities, including the interactions and reinforcement of individual,
systemic, and societal factors, is critical for improving health outcomes and reducing health

disparities across communities.

Globally and within countries, redressing inequalities requires a comprehensive and careful
examination of individuals and communities that are being left behind and why, formulating
effective strategies to address root causes, monitoring and measuring progress, and ensuring
accountability to those who are left behind (20, 21). This would also require analysing the
existing situation and generation of evidence disaggregated beyond gender, geography, and
age to include all forms of inequality and their root causes identified and addressed using

appropriate and acceptable strategies.

A key component is that policies and programs addressing individuals and communities left
behind require stakeholders' active and meaningful engagement, particularly those who have
been left behind (10, 22). Furthermore, there is a need to focus on policies, programs, and
practices other than the health system that impact health and health equity. For example, the
availability and accessibility of transportation infrastructure affect access to health care;
employment and affordable healthy foods are also important drivers of health and wellness

(16, 17, 23).

4|Page



1.1.2 Universal health coverage

Universal health coverage (UHC) refers to a situation where all people, regardless of their
socioeconomic status, geography, race, or any other defining character, have equal access to
the health services they need, when and where they need them, without facing financial

hardships (3, 4).

Health is an integral part of the Sustainable Development Goals (SDGs). Ensuring UHC is the
ultimate goal that health systems strive to achieve (24). For example, the SDG 3.8 aims to
“achieve universal health coverage, including financial risk protection, access to quality
essential healthcare services, and access to safe, effective, quality, and affordable essential
medicines and vaccines for all” (16). However, the path to UHC has been challenging for all
countries, even for some developed nations, more so for the developing countries (21). The
challenges health systems face in addressing health inequalities exacerbated by catastrophic
health expenditure and poor quality of care highlight the need for more efforts and effective

political engagement in achieving UHC (25).

Although countries across the globe have committed to ensuring universal health coverage
for all, about half of the people in the world do not receive the health services they need.
Approximately 100 million people are exposed to catastrophic health expenditures and are
pushed into extreme poverty each year (26). Ensuring health for all requires providing high-
quality health services for individuals and communities so that they look after their own

health and the health of their families (27).
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1.1.3 Social determinants of health

How long people live in this world varies dramatically depending on socioeconomic status,
education level, place of birth, and country of residence. Higher levels of illness and
premature mortality are more common among the poorest of the poor. Health and illness
follow a social status: the lower the socioeconomic position, the worse the health (28).
According to WHO, health is a human right, which affirms and envisions “the highest
attainable standard of health as a fundamental right of every human being.” Therefore, any
systematic differences in health status are judged unfair, unreasonable, and thus should be

avoided (4).

Health inequalities can be explained from different perspectives (29). The first perspective is
the social selection perspective which implies that health determines socioeconomic status
instead of socioeconomic status determining health (1, 2). The assumption here is that health
exerts a substantial effect on attaining a social position, resulting in a pattern of social mobility
through which healthy individuals move up the social class and unhealthy drift down. The
second perspective, the social causation perspective, suggests that the social position
determines health through intermediary factors. The social causation perspective suggests a
higher risk of developing health problems in the lower socioeconomic groups as the primary
explanation for socioeconomic inequalities in health (2).

The third perspective, the life course perspective, indicates the importance of time and timing
as a cause of health inequalities by explaining the causal links between exposures and
outcomes within an individual life course, across generations, and in population-level disease

trends (29, 30). This perspective explains how social determinants of health operate at all
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levels of development—early childhood, childhood, adolescence, and adulthood—to
immediately influence health and provide the basis for health or illness later in life (31).

The social determinants of health are forces, systems, and sectors that influence health
outcomes. They are the broader set of forces and systems that shape daily life conditions
where people are born, grow, work, live, and age (1, 2). These forces and systems can be
divided into two broader sections that include structural determinants and intermediary

determinants of health (32).

The main groups of intermediary determinants of health, such as material, psychosocial,
behavioural and biological factors, play an important role in explaining health inequalities (31,
33, 34). Material factors can include housing, the physical working environment, and the living
conditions of people. People who have more capacity in terms of knowledge, money, power,
and social connections are better able to avoid health-related risks and adopt the protective
strategies that are available at a given time and place (31, 35). Psychosocial factors are
relevant factors that include stressors (e.g., negative life events), lack of social support, and
stressful living circumstances that can significantly affect individuals' health status.
Behavioural factors, such as excessive alcohol consumption and smoking, can have a
detrimental effect on the health status of an individual (36, 37). On the contrary, physical

exercise and access to healthy food are important for a healthier lifestyle (35).

Health inequalities occur when the quality of these intermediary factors are unevenly
distributed across the different socioeconomic levels: socioeconomic status, in turn,
determine a person’s living standards and behaviour, and these determinants cause a higher
or lower prevalence of health problems (16, 27).Structural determinants of health inequalities

refer to the interplay between the socio-economic and political contexts, as well as structural
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mechanisms generating social stratification and the resulting socioeconomic position of
individuals (32). The socioeconomic positions of individuals, in turn, determine their health

status.

Socioeconomic position of individuals can be measured using three major variables; wealth
status, education, and occupation (38). Income is an important indicator of socioeconomic
position that measures the material resources available to an individual or a household. There
is a strong association between income and an individual's health status (39). In many
instances, though, household income may be a useful indicator than measuring individual-
level income since assets and resources are shared among household members. Household
income/wealth can influence a wide range of material circumstances with direct health
implications. The higher the wealth status, the better the health status because as wealth

increases, access to healthcare improves (40).

Educational status is another important social determinant of health. Education begins at an
early age and is impacted by access to and performance in primary and secondary school, and
reaches the final stages in young adulthood for most people (41). It shows the long-term
influences of both early life circumstances on adult health and the influence of adulthood
status (e.g., through employment status) on health. The knowledge and skills acquired
through education may affect a person’s cognitive ability, make them more responsive to
health education messages, and enhance their ability to communicate with and access
appropriate health services (41). Occupation is strongly related to income and an individual’s
living standards. The monetary and other tangible rewards for work, on the other hand,
determine access to and use of health services. It may also reflect specific work-related

hazards that may have harmful health effects (42).
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According to the WHO Commission on Social Determinants of Health, improved health
outcomes may be attributed to improved non-medical sectors than the health care system
itself. Several studies indicate that social determinants of health contribute to 30-55% of
health outcomes observed (4, 43). In addition, estimates show that sectors outside health

contribute to population health outcomes more than the health sector itself (28).

Figure 1.1 shows the conceptual framework for action on social determinants of health used
to explain health inequalities in this study. Frameworks help to understand and explain
complex issues such as social determinants of health by clarifying the impact of health and
non-health factors on the well-being of individuals, communities and populations (1, 2, 44).
Having a clear framework enables health managers and policymakers to understand the
complex relations between various determinants of health and generate innovative plans and

policies to reduce health inequities experienced by certain population groups effectively.

A conceptual framework developed by the WHO Commission for action on Social
Determinants of Health is commonly used to explain and address health inequalities. This
framework lays out key dimensions and directions for policy, focusing on intersectoral action
and social participation and empowerment at the global, public policy, individual and
community levels (1, 2). It is an explanatory, interactive, and action-oriented framework that
helps identify the root causes and pathways of health inequalities among social groups (44,
45). This framework was used for this study as it takes account of a holistic and intersectoral
action, recognises social exclusion, the role of individuals and communities, the importance
of income and social status, or early childhood development, and clear identification of

interactions between determinants (3, 4, 44).
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Figure 1-1 Commission on Social Determinants of Health conceptual framework. Source
WHO (2)

1.1.4 Defining quality of healthcare

Despite having significant importance, quality in healthcare is difficult to define and measure.
Quality of care can have varying definitions based on the context. The relevant dimensions of
care and values used to measure quality largely depend on the underlying goals and setting

of the health service delivery (46, 47).

Donabedian's framework for quality improvement in healthcare is the most commonly used
conceptual framework in the health sector (48). Figure 1.2 shows the relationship between
structure, processes, and health outcomes. The structure of healthcare includes the physical
and organisational aspects of the health systems. Structural elements include all the factors
affecting the environment in which care is provided, including the availability of drugs and
equipment, physical infrastructure, staff availability, and organisational characteristics such

as staff training and payment methods (48, 49). Structural measures alone do not provide
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comprehensive insight into the state of quality of healthcare as the relationship between

structure, process and outcomes is complex (48).

The process measure of quality is concerned with carrying out patient care activities. The
assumption regarding processes is that if healthcare is provided in compliance with scientific
recommendations, potentially attainable outcomes will be achieved. Process elements
include all the activities that make up health care, from diagnosis to treatment, and
preventative actions such as community-based outreach activities, patient education, and
counselling (50). Processes can further be classed as interpersonal processes (representing
the manner in which care is provided) and technical processes (representing how care is

delivered) (51, 52).

The outcome aspect is concerned with the change observed in beneficiaries health status
(individuals or population) that is attributable to healthcare (48, 53). Outcome measures of
quality include an assessment of healthcare impacts on the population, whether it be changes
in health-related knowledge and behaviours, patient satisfaction or quality of life, or changes
in mortality and morbidity rates (54). Outcome indicators are difficult to measure because of
limitations regarding causality, mainly due to many external factors other than medical care
that may influence outcomes. A comprehensive measurement of the quality of care thus

requires all three dimensions to be included in the analysis (50, 54).
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Figure 1-2 Donabedian's framework for quality improvement in healthcare. Source (48)

Another important framework to understand or measure quality in healthcare is the one
developed by the WHO (49). The framework identifies six quality dimensions that health
systems should seek to improve and frames these as goals that health systems should strive
to achieve. The WHO framework defines standards of quality health care as care that is safe
(delivering care that minimises risk to patients), patient-centred (providing culturally
appropriate care taking into account individual preferences), effective (delivering evidence-
based care that results in improved health outcomes), equitable (delivering care that does
not vary in quality because of patient characteristics), timely (providing appropriate,
geographically reasonable care with minimal delay), and efficient (delivering care in a manner
that best uses available resources) (49, 55). These achievement benchmarks drive the actions
to be taken, which may occur as actions targeting regulations and standards, leadership,

patient and population engagement, information, organisation capacity, and models of care.

The WHO Quality of Care Framework for Maternal and Newborn Health, developed by
Tuncalp et al. in 2016, is another comprehensive guide for evaluating the quality of care
provided to mothers and newborns during pregnancy, childbirth, and postpartum. The
framework is designed to ensure that care is centred on the needs, preferences, and values

of women and their families. Quality of care is defined as being safe, effective, patient-
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centred, timely, efficient, and equitable. The framework defines six domains of care:
readiness and access to care, continuity and coordination of care, informed choice, respectful
and dignified care, labour and childbirth support, and postpartum care. The framework also
emphasises the importance of providing care in a timely and efficient manner, as well as
ensuring that health care providers have the necessary knowledge, skills, and resources to
provide high-quality care. The WHO Quality of Care Framework is an effective tool for
assessing and improving the quality of maternal and newborn healthcare, and it can help to

ensure that care is centred on the needs of women and their families.

WHO is also a strong advocate for women-centred care and has developed guidelines and
tools to support its implementation. Women-centred care is a healthcare approach that
prioritises women's needs, preferences, and perspectives. This approach places women at the
centre of the healthcare experience, from the design and delivery of health services to the
interpretation and use of health information. The purpose of women-centred care is to
ensure that maternal health services are of high quality and meet the specific needs of each

woman.

Women-centred care approaches typically include a variety of strategies, such as involving
women in decision-making, providing comprehensive health information and education, and
providing personalised and culturally appropriate care. Furthermore, multidisciplinary teams
of health care providers frequently collaborate to provide a continuum of care, from

preconception to postpartum and beyond.

Women-centred care has been shown to improve maternal health outcomes by prioritising
women's needs and perspectives, including lowering maternal mortality and morbidity and

increasing women's overall satisfaction with their healthcare experiences. A women-centred
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care approach can also help to address some of the root causes of health inequities, such as

poverty, a lack of education, and discrimination.

1.1.4.1 Measuring quality of healthcare

Evaluating the quality of care primarily depends on the definition of quality, but one would
also need to consider the type of data available or the way in which data regarding quality
dimensions is collected (49). Measuring specific quality dimensions would often require

different data collection techniques, each of which has advantages and limitations.

The most common method for collecting data on quality of care is through facility-based
records screening (56). Data for structural elements of quality can be gathered from a range
of sources including annual reports and organisational and accounting documents — from
which indicators such as staff, drug, and equipment availability may be drawn. Sources for
process indicators can include individual patient records from which indicators such as
diagnosis and treatment of patients may be drawn. Outcome indicators such as case fatality

rates is also available from facility records.

There are many ways and sources for collecting health care quality data, such as direct
observations, facility surveys, exit interviews with patients, standardised patients, clinical
vignettes, and patient follow-up interviews where good quality records are unavailable. For
example, the direct observation approach involves —interviewers following a particular health
provider, noting physical surroundings, sitting in on patient-provider consultations, and

recording the provider's actions (57). Household surveys present another opportunity for
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collecting data on quality of care. Surveys are very effective for collecting data on client

perspectives, their care experience, and reasons for health-related decision-making.

1.1.5 The link between equity and quality

The assumption that equity is all about the ease with which one can access healthcare is a
common misconception (58). However, there's a wider and growing acknowledgement in the
literature that access alone is not enough. Inequities are indeed caused by a lack of access to
care among poor and marginalised subgroups that cannot afford healthcare (45). However,
studies have shown that even when there is equitable access to care, the poor, racial and
ethnic minority groups tend to receive lower-quality care (25). This shows how health
improvements can remain elusive even with increased and equitable access to services unless
those services are of sufficient quality to be effective. This also implies that quality
improvement initiatives that only focus on the population at large, but fail to address racial

and ethnic differences, can result in unequal quality (59, 60).

There is a strong connection between equity and quality in healthcare. Achieving health
equity involves ensuring that all people who need health services receive high-quality care
without financial hardship (4). Providing quality care also implies equitable care that does not
vary in quality because of someone's race, gender, income or location. Without equity in
quality of care, equity in health outcomes is impossible; hence, quality improvement
initiatives that lack attention to equity will fail to address those most in need (59). Therefore,
health systems must strengthen both equity and quality of health services (i.e., promotive,
preventive, curative, rehabilitative and palliative) to improve population health outcomes,
and this is in line with what the UHC campaign promotes — not just access to any health care

but access to quality health care.
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1.2 Significance of the research

Before 2000, global health literature on equity in MCH in LLMICs was sparse (61). This has led
to the assumption that all women and children in LLMICs are equally poor, which resulted in
a lack of attention to health intervention strategies that address inequalities (61). This
situation has changed in the past couple of decades, and stronger attention has been given
to ensuring health equity since the introduction of SDGs with the notion that progress should
be measured not only by overall rates of change but also by how well the poorest and most

vulnerable subgroups of the population are reached (62, 63).

Multi-country or country-level assessments of inequalities in MCH coverage have been
published before, but those studies have mostly been limited to wealth-related inequalities
(64-66). In many of these studies, wealth index has been largely used as the only indicator of
social exclusion and vulnerability. The wealth index estimates socioeconomic status and is
already available in several household surveys in LLMICs. It can be used to divide the
population into quintiles (i.e., five groups) based on a household’s ownership of selected
assets, such as televisions and bicycles, housing materials, and drinking water and sanitation

facilities, and is measured using principal component analysis (67).

Recently, more evidence has been available on inequalities in the coverage of health services
across LLMICs. This evidence suggests that the progress across LLMICs has been uneven along
with the factors such as geography, gender, religion, ethnicity, wealth, and other
socioeconomic factors (35, 37, 40). Many studies have reported socioeconomic inequalities
in access and coverage of MCH services (20, 22, 61, 68). These studies showed that improved

access and coverage of health services are concentrated among the wealthier, educated, and
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those living in urban areas. The poorer population groups in LLMICs, especially in sub-Saharan
Africa, were found to be less likely to use health services. Even within urban areas, coverage

may be lower among those living in urban slums and in other vulnerable groups (69).

Equity and reducing inequalities are key agendas for the SDGs. SDG 3 specifically calls for
universal health coverage and access for all to quality essential medicines and vaccines.
Achieving SDG3 will not only require examining inequalities in coverage of health services but
also giving due attention to effectively analysing, monitoring, and addressing inequalities in
access to quality health services (16). However, as studies focused on examining inequalities
in coverage of health services, not much is known about inequalities in access to quality MCH
services. In part, this could be due to the difficulty of measuring the quality of care as it is
complex and requires examining its multidimensional constructs (7). It could also be because
many countries could not provide sufficient health services, and when quantity is lacking,
quality is often not a priority. Many countries have dealt with the quantity problem over the
years, not 100% still, but the availability of health services has improved significantly. Good
quality of care includes but is not limited to access to effective health interventions and
strengthened health infrastructure and attitude of health workers, resulting in satisfaction of
patients and providers and improved health outcomes (7). As part of strategies to improve
MCH care, great emphasis has been placed on improving coverage of life-saving MCH services
(22, 62). Although coverage can be objectively monitored and assessed, other quality

dimensions are hard to measure.

Generally, there is a lack of evidence on the status of equity in access to quality MCH services
worldwide, especially across sub-Saharan African countries. Existing evidence generally

depends upon the facility-based records and focuses on higher-level care that may not
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represent community and primary level health services critical for addressing the quality gap
(70, 71). Generating evidence on quality of care at multiple levels of the health system and
the need to measure quality of care among disadvantaged groups is the key to initiating and
strengthening quality improvement efforts in LLMICs (4, 8, 9). Much of the existing literature
explores structural and outcomes-based measures of quality, omitting process-based
measures necessary to examine how health system elements interact and essential to how

patients perceive the quality of care (72, 73).

Equitable access and use of health services is a priority concern for health systems in all
countries. Exploring variations in the quality of services provided to women at all
socioeconomic levels and examining the gap in the quality of services offered at the health
facilities would help focus intervention strategies. Inequalities in access to quality MCH
services should also be analysed across other dimensions of vulnerability. As measured by
wealth indices, economic poverty does not reflect the full complexities of social disadvantage.
A wider set of social determinants that potentially affect health include geographic location,
age, education and access to a health facility, and employment status. Therefore, additional
work is needed to update the description of inequalities using recent data and determine the
magnitude of inequalities in access to quality MCH services across dimensions of vulnerability
other than the wealth index, using comparable measures that enable cross-country
comparisons. To that end, we aimed to systematically address this gap and examine
inequalities in access to quality MCH services in sub-Saharan Africa. Specifically, we showed
distributions and spatial patterns of key MCH services in sub-Saharan African countries. We

further explored within and between country wealth-related inequalities in access to quality
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MCH services. We then identified predictors of inequality in the use of MCH services and

discussed the implications of our findings for health policy and practice.
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1.3 Research aims and objectives.

The aim of this research was to examine spatial patterns, estimate socioeconomic inequities
in access to quality maternal and child health services, and investigate drivers of inequality in
access to quality maternal and child health services in sub-Saharan Africa (Figure 1.3).

1. To assess inequality and drivers of inequality in access to quality antenatal care in nine
east-Africa countries (Chapter four)

2. To assess inequality and drivers of inequality in the access to skilled birth attendance
and caesarean delivery in sub-Saharan Africa (Chapter five)

3. To assess inequality and drivers of inequality in access to continuum of care for
maternal health services in sub-Saharan Africa (Chapter six)

4. To assess inequality and drivers of inequality in full vaccination coverage among 12-23

months children in Sub-Saharan Africa (Chapter seven)

5. To assess inequality and drivers of inequality in full vaccination coverage among 12-23

months: the case of Ethiopia (Chapter eight)
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Figure 1-3 continuum of care for maternal, newborn and child flowchart

1.4 Thesis structure

This thesis presents spatial patterns, socioeconomic inequalities, and drivers of inequality in
access to quality MCH services using a set of tracer indicators that provide a good picture of
overall MCH services coverage in sub-Saharan Africa. The thesis consists of five research papers
that investigate equity in access to MCH services, along with an introductory chapter, methods
chapter, and a concluding discussion chapter. Findings and detailed descriptions of the
methodology used in the study are found in the respective manuscript chapters. Each chapter

is described below:
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Chapter one: provides descriptions of basic concepts mentioned in this thesis, including
universal health coverage, health inequalities, social determinants of health, and quality of care
measures. This chapter also covered the rationale for the thesis, its goals, and the intended

outcomes.

Chapter two: presents a literature review on equity in access to quality MCH services. Here we
discuss an overview and gaps in understanding inequalities and determinants of access to

quality MCH service use.

Chapter three: covers the methodologies and materials employed in scrutinising the datasets
utilised in Chapters 4-7. The study drew data from the Demographic and Health Survey, which
was conducted between 2013 and 2021. This section also elaborates on the primary statistical

and analytical approaches utilised in each research paper integrated into the thesis.

Chapter four: contains a manuscript that provides a comprehensive assessment of inequalities
in the use of quality antenatal care by examining the adequacy of both contact and content of

antenatal care in nine east-African countries.

Chapter five: presents a manuscript on spatial patterns, wealth-related inequalities, and drivers

of inequality in skilled birth attendance and caesarean delivery in sub-Saharan Africa.

Chapter six: contains a manuscript on inequities in access to the continuum of care for maternal
health services in sub-Saharan Africa. This chapter reports on the extent of dropouts along the
continuum of care in these countries. Further explored within-country wealth-related
inequalities across the continuum of care. Predictors of inequality in the continuum of care

were also identified, and implications of our findings for health systems were discussed.
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Chapter seven: contains manuscripts that reported on inequality and drivers of inequality in
vaccination coverage in sub-Saharan Africa. We measured wealth-elated inequality in full
vaccination, incomplete vaccination, and zero-dose children within and between countries. In

addition, this manuscript also reported on drivers of inequality in full vaccination coverage.

Chapter eight: we present drivers of inequality for receipt of full vaccination. This chapter also
contains a manuscript that examines inequities in full vaccination coverage among 12-23
months children in Ethiopia using two waves of DHS (2011 and 2016). We measured wealth-
related inequality in full vaccination, incomplete vaccination, and zero-dose children within and
between countries. We used decomposition analysis to explain inequality in receipts of full

vaccination.

Chapter nine: provides an organised and contextualised interpretation of the main findings of
this thesis and discusses policy and practice implications for future research directions. We

have also discussed the strength and limitations of using demographic health survey data.
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Chapter Two: Maternal and child health services in sub-Saharan

Africa: A literature review

This chapter provides a review of the literature focused on inequalities in access to quality MCH
services in sub-Saharan Africa. It is not intended to be systematic or exhaustive. However, it
presents an overview of the current situation and gaps in understanding inequalities and
determinants of access to quality MCH services. The purpose of this literature review is thus to
establish the conceptual background for this thesis by providing an overview and summary of
existing knowledge examining inequalities in access to quality MCH services, including
antenatal care, intrapartum care, continuum of care, and child vaccination in sub-Saharan

Africa.

Although this literature review focuses on sub-Saharan Africa, articles from other regions,
including high-income countries, were included where deemed necessary. Electronic database
searches were made in MEDLINE/PubMed, with additional articles searched in Google Scholar.
Bibliographies of some articles were checked for key studies. The primary focus of the search
was (i) antenatal care, antenatal care quality; (ii) skilled birth attendance, intrapartum care,
caesarean delivery; (iii) continuum of care; and (iv) child vaccination. We first present the
importance of key MCH services. We then reviewed the evidence on inequalities in access to

those key MCH services.

2.1 Overview

Ending preventable maternal mortality continues to be a critical challenge worldwide,

particularly in LLMICs (74). Many countries have failed to achieve the Millennium Development

24| Page



Goals (MDG) set to reduce maternal mortality by three quarters (75). Efforts during the MDGs
era reduced maternal mortality by 45% worldwide, but still, 800 women die each day from
mostly preventable causes related to pregnancy and childbirth (14). Women living in LLMICs
face a higher risk, as 99% of maternal mortality occurs in those countries (14). Within countries,
the risk of death is concentrated among economically disadvantaged, less educated, minority

groups, and those living in rural areas (76).

The five leading causes of maternal mortality—which collectively account for 75% of such
deaths—are severe bleeding (most commonly postpartum), infections (typically after delivery),
high blood pressure during pregnancy (pre-eclampsia and eclampsia), complications during
delivery, and unsafe abortion practices. These causes can largely be prevented with access to
guality maternal health care services such as prenatal care, skilled birth attendance, emergency
obstetric care, and family planning options. (74). On the other hand, indirect causes of
maternal mortality are underlying health conditions or diseases that are unrelated to pregnancy
or childbirth but can increase the risk of maternal mortality. Anaemia, malaria, tuberculosis,
cardiovascular disease, and HIV/AIDS are among the leading indirect causes of maternal
mortality. These underlying conditions can have a negative impact on a woman's overall health,
weaken her immune system, and increase the risk of complications during pregnancy and

childbirth.

The direct and indirect causes of maternal mortality frequently interact with one another,
increasing the risk of maternal mortality. A woman, for example, who has a pre-existing health
condition like anaemia or malaria may be more vulnerable to infections during pregnancy and
childbirth. Similarly, a woman living with HIV/AIDS is more likely to develop high blood pressure

during pregnancy and have complications during delivery. Addressing both the indirect and
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direct causes of maternal mortality is critical in these cases for lowering the risk of maternal

mortality.

In 2015, the highest maternal mortality rates were in sub-Saharan Africa, with a lifetime risk of
1in 36; the lowest rates were in developed nations (1: 4900), with a global ratio of 180 maternal
deaths per 100,000 live births (14). Global MDG target set to reduce under-5 mortality by two-
thirds failed to hit the target. During this period, under-5 mortality reduced by 53% and
therefore missed the MDG 4 target that planned reduction by two-thirds. Sub-Saharan Africa
and South Asia were the regions that had the highest under-5 mortality (77). Maternal and
under-5 mortality could largely be prevented using key interventions that include family
planning, antenatal care, access to skilled labour and emergency care, and full vaccination of

under-5 children (23).

Despite the encouraging progress in increasing coverage across MCH programs, most countries
are still far from universal coverage (22). Coverage is inadequate for all interventions along the
continuum of care. In LLMICs, in particular, sub-Saharan Africa, quality of care is increasingly
identified as a primary aspect of the unfinished maternal and newborn health agenda, mainly

with respect to care around antenatal care, childbirth, and the immediate postnatal period (25).

2.2 Status of equity in access to quality maternal and child health services

Improving the quality of care and ensuring equity in health outcomes is a common objective of
health systems in all countries (4). This has gained greater popularity with the adoption of the
SDGs, which set universal health coverage (UHC) as a critical target for all nations on the globe
(25). Over the past two decades, global monitoring and reporting indicators used for tracking

MCH coverage have increased considerably, but declines in maternal and neonatal death have
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remained slow (14). In 2015, more than 800 women died each day from complications related
to pregnancy and childbirth. Almost all (99%) of these deaths occurred in developing countries,

more specifically sub-Saharan Africa (14).

In LLMICs, encouraging progress has been made in increasing access to health services (25, 78).
However, the quality of care across different countries and health status remains low and
impedes progress to improving health outcomes (79). Improvements in coverage of maternal
and newborn health have not reproduced anticipated progress in impact indicators related to
maternal and newborn survival (7). The global measures of coverage of maternal and newborn
health are recognised to capture only contacts with the health system with insignificant
information about the quality of care received. However, maximising coverage of measures
focused on contacts alone is not sufficient to reduce maternal, newborn and child mortality
(80-82). Accompanying increased coverage of services with recommended service contents
would significantly contribute to the move towards the elimination of preventable causes of

maternal and child mortality (81-83).

Globally recognised key healthcare interventions can prevent the death of women from
pregnancy-related causes (81-83). Attendance of antenatal care, birth at facility and having a
skilled health worker at birth improve maternal health (23, 81-85). Nevertheless, the use of
these services is limited in developing countries, including sub-Saharan Africa. The use of
maternal and child healthcare is also reported to vary within developing countries, with most
findings showing differences between wealthy and poor women, and between women living in

rural and urban areas (86-90).

During the MDG era, the main focus of LLMICs was improving access to health care services

(91). While the focus on increasing access to health care services has resulted in substantial
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improvements in health service coverage in many countries, the quality of health care has

lagged behind (92).

Coverage improvements also showed variation across countries. In some countries, coverage
has improved markedly, but the quality of care remains low, while in others, both coverage
and quality of care remain problematic (25). For example, coverage of four or more antenatal
care visits in Ghana increased from 63.7% in 1998 to 87.3% in 2014, while full vaccination
among children increased from 62% in 1998 to 77.3% in 2014 (93). In Ethiopia (94), coverage of
four or more antenatal care increased from 10.4% in 2000 to 31.8% in 2016, and full vaccination
among children increased from 14.3% in 2000 to 38.5% in 2016. In Nigeria (95), relatively lower
coverage changes were observed: four or more ANC visits was 50.9% in 1990 to 56.8% in 2018,
while full vaccination among children increased from 29% in 2000 to 31.3% in 2018. With
increasing coverage, inequalities in access to MCH services decreased (61). This indicates that

with lower national coverage of MCH services, the poor are less likely to access health services.

Currently, the more significant barrier to reducing mortality is not poor coverage but the poor
quality of care (25). Poor quality care has resulted in 60% of deaths from conditions amenable
to the health care system, while the impact of barriers to access and failure to utilise health
care resulted in the remaining 40% mortality (79, 96). Improving the quality of facility delivery
by providing effective care for all women and newborn babies could prevent an estimated
113,000 maternal deaths, 1.325 million neonatal deaths, and 531,000 stillbirths annually by
2020 (23). Similarly, increasing coverage and quality of preconception, antenatal, intrapartum,
and postnatal care services by 2025 could avert 71% of neonatal deaths, 33% of stillbirths, and
54% of maternal deaths per year (23). Improving health care quality is thus primarily identified

as an important target in ending preventable morbidity and mortality among mothers and
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newborns (7). Concurrently, interventions proposed to improve the quality of care should
consider socioeconomic differences and needs of communities, particularly economically

disadvantaged and less educated populations, and those living in rural areas.

2.3 Antenatal care

Antenatal care is a proven intervention that helps reduce complications during pregnancy,
childbirth, and postpartum periods (23, 82). Before 2016, the WHO recommendation for
women with uncomplicated pregnancies antenatal care follow up were at least four contacts.
However, WHO (2016) recommendations on ANC for a positive pregnancy experience suggest
that women with uncomplicated pregnancies should have a minimum of eight ANC contacts
(97). It also recommends that the first ANC contact occurs in the first trimester, before 12 weeks
of gestation (98, 99). The guideline also provides recommendations on services women should
receive during antenatal care. Services provided during ANC contacts may include but are not
limited to weight and height measurement, blood pressure monitoring, urine and blood
samples tests, HIV testing and counselling, tetanus vaccination, iron supplements, malaria
prophylaxis, drugs for intestinal worms, nutritional counselling, counselling on signs of
complications, and counselling on where to go in case of complications (79, 84, 100-102).
Good-quality prenatal care is vital to reducing maternal, neonatal, and infant mortality (82,
103). Improved quality of ANC also helps to retain further care and increase the likelihood of
giving birth in a health facility, which could further improve maternal and newborn outcomes
(104).

The number of ANC contacts is considered the leading monitoring and evaluation indicator to
measure maternal health program performance in many LLMICs (102, 105, 106). This has drawn

the attention of health care managers to the number of contacts rather than the content and
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process of care. The gap between contact and content indicates ineffective and inefficient care,

which also means missed opportunities to achieve better outcomes (83).

2.3.1 Inequalities and determinants of antenatal care use

Several studies have been conducted examining inequalities and determinants of ANC
utilisation. A study across 54 countries that analysed 12 maternal, newborn, and child health
interventions found that skilled attendant at birth was the most inequitable indicator, followed
by four or more ANC visits with an overall coverage of 49.5% and a difference of 34.6%
percentage points between women in the poorest quintile and those in the wealthiest (107).
Several studies exploring the determinants of ANC consistently found that women from the
wealthiest households, living in urban areas, having higher levels of education, and having
higher empowerment levels are more likely to have an early initiation, seek recommended
number of antenatal care visits or have good quality ANC (108-110). Another study conducted
across 64 countries found that women with secondary or more education, belonging to
wealthier households, those living in urban areas, and higher empowerment received higher

quality ANC in nearly all countries (111).

Recently, more emphasis has been given to assessing the quality of antenatal care services by
focusing on the number of visits and the services received during these visits. Previous studies
have looked at various aspects of ANC, such as blood pressure measurement, blood and urine
tests, tetanus injections, iron supplementation, and other services. According to those studies
women who received all these services were considered to have received adequate/high-
quality ANC, whereas those who missed one or two were considered inadequate/low-quality.
A new study proposes using a single indicator to monitor the quality of ANC, taking both contact

and the content of care into account (112, 113). The study assigns weights on various
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interventions based on their importance and includes key elements of high-quality ANC such as
the first visit in the first trimester, at least one visit with a skilled provider, and as many ANC-

related interventions as possible.

A study conducted across 91 nations found that, on average, 89.7% of women attended at least
one ANC visit with a skilled provider. However, only 72.9% of these women reported having
their blood pressure checked and urine and blood samples taken for tests during their ANC visit
(79). The study found that quality lagged behind coverage in low-income countries, where
86.6% of women had at least one ANC visit, but only 53.8% reported having their blood pressure
checked, urine, and blood samples tested. At the same time, coverage was 87.8%, and quality
was 74.8% in lower-middle-income countries (79). But, in upper-middle-income countries,
levels of coverage (96.1%) were closer to the quality (93.3%) of care received (111).As discussed
above, many studies have examined the prevalence and associated factors of ANC utilisation
while few studies have attempted to evaluate the quality of ANC using four or more ANC
contacts (114) and satisfaction (115) of women towards antenatal care services provided at the
health facilities as a proxy indicator for ANC quality. Some studies have indicated a positive but
weak association between utilisation of antenatal care and maternal health outcomes, which
could partly be due to the failure to take into account the content and quality of prenatal care
provided (105, 106, 116). This indicates that it is not only the contact that results in better
outcomes, but the actual content of the service delivered. The lack of consistent research on
the adequacy of antenatal care services across many east African countries highlights the need
for research to be conducted in this area. Therefore, assessing the gap between contact and
content of antenatal care and identifying factors associated with the delivery of all ANC

components is of paramount importance to improve the quality of prenatal care. In this thesis,
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| present research that can contribute valuable insights and support the development of
policies and programs aimed at enhancing maternal and newborn health outcomes in East

Africa.

2.4 Skilled birth attendance and caesarean section

Every year, around 140 million births occur globally (11). Most of these births have no known
risk factors for complications at the onset of labour, either for pregnant women or newborn
babies (11, 117). However, the risk of morbidity and mortality increases for the woman and
baby if complications arise during labour (118). During labour, childbirth, or the immediate
postpartum period, complications cause over a third of pregnancy-related life-threatening
conditions and maternal deaths (119). Similarly, complications during labour and childbirth

cause approximately 50% of stillbirths and 25% of neonatal deaths (11).

Women are encouraged to deliver at facilities to ensure access to skilled health care
professionals and timely referrals in case of emergency complications. However, access to care
is limited in LLMICs, and when there is access, it is not guaranteed that women will receive good
quality care (120). Disrespectful and abusive care is common in many facility settings globally,
particularly for disadvantaged populations, which not only violates women's human rights but
is also a significant barrier to accessing intrapartum care services (121).

2.4.1 Inequalities and determinants of skilled birth attendance and caesarean
section

Globally, the percentage of births attended by skilled care providers increased from 59% in
1990 to 81% in 2019 (122). However, in sub-Saharan Africa, only 59% of births were assisted by
skilled health personnel in 2017, compared to 90-95% in South America and 99% in high-

income countries (123). This rate is below the global target of having SBA coverage of 90% for
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all births (123). Urban-rural disparities are also significant in LLMICs; in urban areas, 87% of

births were attended by skilled birth attendants, but it was 56% in rural areas (11).

Home deliveries were common among the poor in sub-Saharan Africa, South Asia, and South-
East Asia. However, a trend analysis conducted across developing nations reported an increase
in health facility births (124). Women from wealthier communities were more likely to have

health facility births than those from poorer communities across all the regions.

Optimal pregnancy outcomes for both the mother and the newborn require quality maternity
services during pregnancy, delivery, and the postnatal period (125). This includes skilled birth
attendance and access to emergency obstetric care for women with a complicated pregnancy,
childbirth, or postpartum period. Emergency obstetric care (EmOC) is a package of evidence-
based care critical to saving the lives of women with obstetric complications during pregnancy
and childbirth and the lives of newborns during the intrapartum period (126). There are two
types of EmOC services: basic emergency obstetric and neonatal care (BEmONC) and
comprehensive emergency obstetric care (CEmOC). EmOC plays an important role in reducing
maternal mortality (126). However, countries with high maternal mortality reported an
insufficient number of EmOC facilities. A systematic review reported that the global met need
for EmOC is 45%; the coverage gap was very high between high-income (99%) countries and

low-income (21%) (127).

Caesarean delivery is one component of CEmOC services. For more than three decades, the
recommended ideal rates for caesarean sections used by the international healthcare
community ranged between 10% to 15% (128). The WHO conducted a systematic review and
ecological analysis to deal with the intense criticism and controversies about caesarean section

rates (129). In this study, it was found that an increase in the caesarean section rate up to 10%
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at the population level was associated with a reduction in the number of maternal and newborn
deaths. However, an increase in the caesarean section rate beyond 10% did not show a

reduction in maternal mortality (130).

The rising rate of caesarean section (CS) deliveries has been a source of concern around the
world, with some countries reporting CS rates of 50% or higher (131). With advances in medical
technology, healthcare providers are now able to identify and manage potential complications
during pregnancy and delivery, resulting in a higher rate of CS when medically indicated (132).
This has greatly improved maternal and newborn outcomes, lowering the risk of maternal and
newborn deaths and allowing for the management of obstetric emergencies. However, there
are also non-medical factors driving the increasing CS rates (133). Some women and their
healthcare providers may choose this method due to its perceived convenience and
predictability, while others may choose it due to a fear of vaginal delivery or previous traumatic
birth experiences. These non-medical drivers are concerning because they can lead to overuse

of the procedure and unnecessary complications for both mothers and babies.

The use of caesarean delivery raises a number of complex issues. On the one hand, both
developed and developing countries are seeing an increase in unnecessary caesarean sections.
On the other hand, many women in remote areas die as a result of a lack of access to health
facilities capable of providing quality caesarean delivery services (132-135). Unnecessary CS is
a procedure performed without a medical reason. This can have a negative impact on both
mothers and babies, including an increased risk of complications for the mother, longer
recovery times, a higher risk of future complications in subsequent pregnancies, and an
increased risk of breathing problems and admission to neonatal intensive care units for the

baby (136-138).
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There are continuing inequalities in the rate of caesarean delivery between developing and
developed nations (66). Overall, 18.6% of all births occur by caesarean section ranging from 6%
in the least developed regions to 27.2% in most developed regions (137). In 2008, according to
the WHO estimate, 6.2 million unnecessary caesarean deliveries were done, but 3.2 million
women in developing countries who needed caesarean deliveries lacked access (136). There
are continuing inequalities in the rate of caesarean delivery between developing and developed
nations. Between 1990 and 2014, there was an increasing trend in the global rate of caesarean
delivery in which the rate increased by 12.4% (from 6.7% to 19.1%), with an average annual
rate of increase of 4.4% (137). Though the rates of unnecessary caesarean delivery are
increasing, inequalities remain high between different regions of the world. Latin America and
the Caribbean region had the highest caesarean rates (40.5%), whereas Africa accounted for

only 7.3% (137).

Birth at a health facility has become a common practice these days, but the poor quality of care,
in particular among the underserved, continues to hinder the attainment of the desired health
outcomes (68, 139). While women in poor settings lack access to care or receive delayed care,
in other settings, women receive interventions (e.g., unnecessary caesarean section) that they

do not need too soon (140, 141).

Many studies have examined disparities in skilled birth attendance and caesarean delivery
focusing on wealth status. However, there is a need for more research examining these
disparities across multiple countries in sub-Saharan Africa. This thesis aims to fill this gap by
examining spatial patterns and disparities in skilled birth attendance and Caesarean deliveries
in this region. Furthermore, only some studies have examined the spatial patterns of these

services, most of which were conducted at national level.
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2.5 Continuum of care for maternal health services

Addressing preventable maternal and neonatal mortality is and has mostly been a significant
challenge to health systems in developing countries (142). In 2015, the neonatal mortality rate
was seven times higher, and the maternal mortality ratio was 20 times higher in low-income
and middle-income countries than in high-income countries (79). During the MDG era,
improvements in coverage of antenatal care, skilled birth attendance, and postnatal care have
only resulted in a 45% reduction in maternal mortality, this is 30% less than the expected target
(143). This implies that improvements in maternal and child health outcomes would require not
only improving coverage of health services but also ensuring continuity of quality care from

pregnancy to post-delivery periods.

The continuum of care has gained more attention to address gaps in maternal, neonatal and
child health (MNCH) (144, 145). The continuum of care framework ensure that every child and
woman receives care whenever needed. The framework recognises and promotes the strong
connection between maternal, neonatal and childcare provided at home and community level
and health facilities and throughout life from adolescence, pregnancy, childbirth, the postnatal
period, and childhood (104, 146). The continuum of care framework has two dimensions; the
first one is time, which refers to the period from pre-pregnancy through prenatal, delivery and
postnatal periods for women, and care for children. The second is place, which refers to the

provision of integrated service delivery by communities, first level and referral health facilities.

2.5.1 Inequalities and determinants of in continuum of care
Studies addressing the continuum of care in sub-Saharan Africa are limited in number, and the

existing literature indicates that there is a high dropout from pre-pregnancy to child continuum
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of care (142, 147-150). Results from a study conducted among south Asia and sub-Saharan
African countries reported that more than 50% of dropout from the continuum of care occurs
early on between the first antenatal care visit and four or more antenatal care visits, whereas
(<5%) of women received skilled delivery and postnatal care without attending antenatal care
(151). In a study from Ghana, among 86.1% of women who attended four and above antenatal
(ANC 4+), only 8% completed the continuum of care, which indicates that these women have
received ANC 4+, delivery care, postnatal care within 48 hours, at two weeks, and six weeks
(149). In Lao PDR, the Southeast Asian country, only 6.8% of mothers received all the required
maternal health, which includes ANC 4+, skilled delivery and postnatal care (152). Studies have
found several socioeconomic factors that affect the continuum of care. Factors associated with
the completion of the continuum of care among mothers include higher education, being rich,

living in an urban area, and having greater autonomy (147, 148, 153, 154).

By committing to SDG3, countries around the world have promised to ensure healthy life and
promote wellness for all, with the target to reduce maternal mortality to fewer than 70 per 100
000 live births by 2030. Improving the quality and continuity of antenatal care, skilled birth
attendance, and postnatal care play a crucial role (8). Women in sub-Saharan Africa are most
at risk of mortality related to pregnancy and childbirth than in any other region in the world.
Providing a continuum of care (at least four antenatal visits, skilled delivery, postnatal care) for
mothers and newborns is vital in helping countries in Sub-Saharan Africa achieve these goals
and beyond. Previous studies have assessed factors affecting antenatal care, skilled birth
attendance and postnatal care individually (155-159). However, empirical evidence is lacking
on factors that affect equity in the continuum of care for maternal and neonatal health in Sub-

Saharan Africa.
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Health services provided during pregnancy and childbirth are thought to improve maternal and
neonatal health outcomes (25). During antenatal care, WHO recommended interventions such
as checking blood pressure, blood and urine tests, iron supplementation, and counselling on
nutrition and danger signs during pregnancy are provided to detect and treat complications
early (160, 161). Health care providers also offer tetanus immunisations, help establish a birth
plan that includes skilled delivery, and educate the mother about postnatal care, healthy
behaviours, and sexually transmitted infections. For example, behavioural education helps to
caution women about unhealthy behaviours such as drinking alcohol and smoking during
pregnancy. Nutritional counselling during pregnancy contributes to improving their dietary
habits and, consequently, the health of their unborn child. Full implementation of these
services dramatically improves maternal and child health outcomes (162, 163). Previous studies
have also demonstrated that women using antenatal care during pregnancy have a better
chance of giving birth to healthier babies and are less likely to experience child deaths (161,

164, 165).

Initiatives such as Safe Motherhood and Millennium Development Goals have pushed and
successfully contributed to improving access to maternal and child health services (166). As a
result, maternal and child mortality has decreased over the past decades. However, progresses
made in expanding access to maternal and child health services did not successfully reflect on
the reduction in maternal and child mortality to the expected level, mainly due to poor quality

of care (91, 92, 163).

Infant care after birth is mostly neglected in developing nations (167). Skilled care provided
during this period is lower than the services provided during pregnancy and childbirth. After

giving birth to their child, many women are discharged within hours without any indication of
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where they can obtain further care or support. Consequently, infants in developing countries,

especially those in sub-Saharan Africa, are highly exposed to morbidity and mortality (167).

Studies indicate that having prenatal care is significantly associated with lower infant and
under-five mortality (168). A survey conducted in 17 sub-Saharan countries (169) showed that
receiving antenatal care from a skilled provider decreased the chance of neonatal mortality by
30%. Another study from Zimbabwe (161) found that a one-unit increase in the quality of
prenatal care reduced the risk of mortality by nearly 42.33% in neonates, 30.86% in infants,
and 28.65% in under-five mortality. A study conducted in Nepal also found that utilisation of
adequate prenatal care was strongly associated with improved infant care practices such as
lower neonatal mortality, initiation of breastfeeding within one h after birth and a higher

likelihood of having immunisation (165).
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2.6 Childhood vaccination

Vaccines are a very important public-health intervention that help prevent 2—3 million deaths
each year (170). With improved coverage, vaccines have the potential to save many more
children, which is why it is also important to ensure that all children receive the full benefits of
vaccination regardless of their family’s socioeconomic levels (170).

Though vaccines are the most effective public health intervention, many infants and children
in some regions continue to receive lower coverage. The WHO report in 2018 shows that 19.4
million children under the age of one year did not receive basic vaccines; around 60% of these
children live in 10 nations, including Nigeria, the Democratic Republic of the Congo and Ethiopia
(1712).

Lifesaving health interventions such as childhood immunisation continue to be systematically
missed by some groups of population in low- and middle-income countries (172). Inequalities
in access to health services need to be effectively assessed, monitored, and intervened to
address systematically missed groups of the population. Measuring inequalities in full
immunisation coverage within and across countries can reveal gaps in a routinely delivered
vaccine and helps to inform appropriate approaches to reach disadvantaged subgroups of
populations. Examining the extent to which gains in country-level coverage are driven by gains
among disadvantaged population subgroups is critical for understanding whether within-

country inequalities are decreasing or growing.
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2.6.1 Inequalities in and determinants of child vaccination

In 2016, it was reported that 56—69% of eligible children had received full vaccination in the
low- and middle-income countries across the WHO's regions (173). However, coverage varied
greatly within each region. In the African Region, for example, it ranged from 11.4% in Chad to
90.3% in Rwanda. The study found pro-rich inequality in full vaccination coverage in 45 of the

83 countries and pro-urban inequality in 35 of the 86 study countries (173).

Coverage of DTP3 is usually considered an important childhood vaccination coverage indicator
(174). The study examined DTP3 vaccination rates across 51 countries. Coverage ranged from
32% in the Central African Republic to 98% in Jordan (174). Within countries, the DTP3
vaccination coverage suggested pro-rich inequality, with a difference of 20 percentage points
or more between the poorest and richest quintiles in 20 of 51 countries. In Cameroon, Central
African Republic, Laos, Nigeria, and Pakistan, the difference between the poorest and richest
quintiles exceeded 40 percentage points (174). In 15 of 21 study countries, an increase over
time in national coverage of DTP3 vaccination was realised alongside faster improvements in
the poorest quintile than the richest. For example, in Burkina Faso, Cambodia, Gabon, Mali, and
Nepal, the absolute increase in coverage was at least 2 percentage points per year, with faster
improvement among the poorest quintiles. Substantial economic-related inequality in DTP3
vaccination coverage was reported in five high-priority study countries (DR Congo, Ethiopia,

Indonesia, Nigeria, and Pakistan) (174).

Across the 92 countries, 59.9% received full vaccination that includes all doses of the four
vaccines, 70.9% received the four types, 14.6%, 3.4%, and 3.3% received three, two, or one

vaccine, respectively; but 7.7% were in the zero-dose group (175). There were high wealth-
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related inequalities in zero-dose prevalence, with a difference of 9 percentage points ranging

from 12.5% in the poorest to 3.4% in the wealthiest quintile across all countries (175).

Several studies have been done on the reasons for the non-vaccination of children in LMICs
(176, 177). The factors most frequently reported included: poor distance and access to
vaccination services, costs (direct costs of vaccines or vaccination cards, and indirect costs of
time away from work and transportation), poor knowledge and attitude of health workers,
parental attitudes and knowledge (mistrust in the health system, limited autonomy of women,
limited knowledge on the benefits of vaccination), and family characteristics, such as education,
low socioeconomic status, and family size, birth order, and ethnicity or minority religious group

(177).

2.7 Chapter summary

This chapter reviewed the literature on inequalities in access to quality maternal and child
health services in sub-Saharan Africa. The review assessed and reported on inequalities in and
determinants of maternal and child health indicators (i.e., antenatal care, skilled birth
attendance and caesarean delivery and vaccine inequities). The gaps in evidence regarding

equity in access to quality maternal and child health services were also explored.

The next chapter presents the methods and materials used to analyse data in this research.
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Chapter Three: Methods

3.1 Data source

This study examined DHS data collected between 2013 and 2020. While the analysis was
primarily based on the most recent available DHS data, it varied by country and generally dated
back to 2013. Given the possibility of changes in rates for some countries since 2013, only DHS
surveys conducted after 2013 were considered in the analysis. The DHS program was designed
to assist developing countries to collect data on fertility, family planning, maternal, and child
health (67). The DHS program uses standardised methods in its surveys to ensure uniformity of
indicators from different countries. Participating countries adopt standardised uniform
guestionnaires, manuals, and field procedures that are developed by the DHS to gather
information that is comparable across time and countries (178). The DHS is a nationally
representative survey conducted every five years. The program is an ongoing collaboration
between the United States Agency for International Development (USAID) and country-specific
agencies. Since 1984, the DHS has been conducted in over 90 LMICs (178). The surveys are

conducted approximately every five years and sample between 5,000 and 50,000 households.

The DHS uses a stratified, two-stage (cluster) random sampling design in all countries. Estimates
are therefore representative at the national and several sub-national levels. A structured
guestionnaire is used to interview women aged 15-49 years, men aged 15-59 years, and collect
the anthropometry of children under the age of five from selected households by collecting
data on a wide range of socioeconomic, demographic, environmental, and health
characteristics. Data is collected on reproductive health, household composition,
socioeconomic variables, and maternal and child health, including vaccination, anthropometric
measures, infectious diseases and other evolving health and social issues (67). Sampling is
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independently repeated in each survey wave. Response rates are high in most surveys,
generally around 90% (178-180). The datasets are publicly available from the DHS website

(https://dhsprogram.com/data/Using-Datasets-for-Analysis.cfm).

DHS questionnaires are highly standardised, allowing comparisons across countries over time.
Interviewers are extensively trained and rigorous data quality control measures are
implemented (181). DHS data on maternal and child health are considered to be of high quality.

For most surveys and indicators, missing data is below 4% (178).

This thesis used DHS data across nine east African countries to examine inequalities in access
to quality antenatal care. The countries were Burundi (2016/17), Ethiopia (2016), Kenya (2014),
Malawi (2016), Rwanda (2014/15), Tanzania (2015), Uganda (2016), Zambia (2018), and
Zimbabwe (2015). The geographical scope of this study was restricted to East Africa, as previous
research had already explored the quality of antenatal care across thirteen nations located in
West Africa (182). The other three studies in this thesis were carried out across the same 25
Sub-Saharan African countries. The latest DHS and the specific countries included in the three
analyses include Burundi (2016-17), Ethiopia (2016), Kenya (2014), Malawi (2015/16), Rwanda
(2014/15), Tanzania (2015), Uganda (2016), Zambia (2018), Zimbabwe (2015), Angola (2015),
Cameroon (2018), Chad (2014/15), DR Congo (2013/14), Benin (2018), Gambia (2019), Ghana
(2014), Guinea (2018), Mali (2018), Nigeria (2018), Senegal (2017), Sierra Leone (2013/2018),
Togo (2013/14), Lesotho (2014), Namibia (2013), and South Africa (2016). The fifth study in this

thesis looked at inequalities in child vaccination coverage in Ethiopia.

The DHS has different types of survey datasets. These includes births, couples, fieldwork,
households, individuals, children, men, household members and geographic dataset. Among

those children’s (KR) and geographic DHS datasets were used in the current analysis. Children
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born to women interviewed within five years prior to the survey. It comprises information
regarding various aspects of the child's healthcare, including pregnancy, delivery, postnatal
care, immunisation, and overall health. Additionally, the data for each child's mother is also
included in the file. This dataset is utilised to examine key health indicators for young children,
such as immunisation coverage, vitamin A supplementation, and occurrences of various
ilinesses like diarrhea, fever, and cough, as well as the treatment provided for these childhood

diseases.

The first study analysed the differences in the level of antenatal care quality for women who
had given birth to their most recent baby within the past five years. The second study focused
on evaluating the disparities in skilled birth attendance and caesarean section rates based on
data collected from women who had births assisted by a skilled provider within the five years
leading up to the survey. The third study centred on investigating inequalities in the continuity
of maternal health services. Participants were women who had given birth to their most recent
baby within the past five years. Lastly, the two studies addressing vaccination inequalities

included children who were between 12 and 23 months old and still alive.

3.2 Maternal and child health indicators examined in this study

This research investigated the disparities, and underlying factors that contribute to inequitable
access to quality MCH services in sub-Saharan Africa countries. A set of tracer indicators were
used to assess the extent of MCH service provision across the region. The tracer indicators used
in this study provide a comprehensive and detailed overview of the region's MCH service
availability and distribution. Table 3-1 shows maternal and child health indicators analysed in

this research. The details of the indicators were described in corresponding chapters.
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Table 3.1 maternal and child health indicators examined in this thesis

Categories

Indicators

Numerators

Denominators

Maternal health
interventions

Antenatal care

Number of women receiving antenatal care
from a skilled provider for the most recent
birth. The classification of skilled provider is
also country specific, but typically includes
providers such as Doctor, Nurse/midwife,
and Auxiliary nurse/midwife.

Number of women with a birth in
the last 5 years

Number of antenatal care coverage — at
least four visits

Numbers of women who four or more
antenatal care contacts (visits) for their last
birth

Number of women with the most
recent birth in the last 5 years

Antenatal care services: blood sample
test, blood pressure measures, urine
sample test, iron supplements, tetanus
protection at birth, and drug for intestinal
parasites

Number of women with a birth in the past 5
years who received the specific antenatal care
service during the pregnancy for the most
recent live birth

Number of women with a birth in
the past 5 years who received
antenatal care for their most recent
birth

Births attended by skilled health
personnel

Number of live births delivered by a skilled
provider. Skilled provider includes the cadres
that are considered skilled attendants for
delivery in the country.

Number of live births in the 5 years
preceding the survey

Delivery by caesarean section

Number of live births delivered by caesarean
section

Number of live births in the last 5
years

Continuum of care for maternal health
services (four or more ANC contacts,
skilled birth attendance and postnatal
care)

Number of women with a birth in the past 5
years who received four or more ANC
contacts, skilled birth attendance and
postnatal care for the most recent live birth

Number of the most recent live
births in the 5 years preceding the
survey
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Newborn and
child health
interventions

BCG immunisation coverage among 12 to
23 months

Number of living children between age 12
and 23 months at the time of the survey who
received the BCG vaccine.

Number of living children aged 12—
23 months

Measles immunisation coverage among
12 to 23 months

Number of living children between age 12
and 23 months at the time of the survey who
received the Measles vaccine.

Number of living children aged 12—
23 months

Three doses of polio immunisation
coverage among 12 to 23 months

Number of living children between age 12
and 23 months at the time of the survey who
received the Polio vaccine.

Number of living children aged 12—
23 months

DTP3 immunisation coverage among 12
to 23 months

Number of living children between age 12
and 23 months at the time of the survey who
received the DPT3 vaccine.

Number of living children aged 12—
23 months

Zero-dose vaccination among 12 to 23
months

Number of living children between age 12
and 23 months at the time of the survey who
have not received any vaccine.

Number of living children aged 12—
23 months

Incomplete vaccination among 12 to 23
months

Number of living children between age 12
and 23 months at the time of the survey who
missed one or more of the following vaccines
BCG, 3 doses of DPT-containing vaccine, 3
doses of polio vaccine (excluding polio
vaccine given at birth), and 1 dose of MCV

Number of living children aged 12—
23 months

Full immunisation coverage among 12 to
23 months

Number of living children between age 12
and 23 months at the time of the survey who
received BCG, 3 doses of DPT-containing
vaccine, 3 doses of polio vaccine (excluding
polio vaccine given at birth), and 1 dose of
MCV

Number of living children aged 12—
23 months

47 |Page




3.3 Factors explaining inequalities

We used WHO Commission on Social Determinants of Health conceptual framework (183) to
assess potential determinants of inequalities in the use of maternal and child health services

(see Figure 1.1).

According to this framework, there are two broad types of health determinants that affect a
person's health and contribute to health inequities: structural determinants and intermediary
determinants. Structural determinants refer to the socio-economic and political context in
which a person lives. These include governance, economic, social and public policies, and social
and cultural values that communities place on health. These factors can determine and lead to
the unequal distribution of material and monetary resources, which shapes a person's socio-
economic position. In accordance with this, important DHS variables critical to determining a
person's socioeconomic position were identified and included in the analysis. These variables

include the wealth index, education, and occupation.

The wealth index is a metric that provides a comprehensive evaluation of the overall living
standard of a household. The household questionnaire is used to gather data on the wealth
index, which includes questions on assets and items owned by the household, ownership of a
number of consumer items such as a television and car; dwelling characteristics such as flooring
material; type of drinking water source; toilet facilities; and other characteristics that are
related to wealth status. Principal components analysis is used to calculate and assign a weight
or factor score to each household asset, and these scores are standardised to create wealth
quintile break points: lowest, second, middle, fourth, and highest. Household scores are

totalled, and individuals are ranked based on the score of the household in which they live.
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Wealth quintiles are expressed in terms of population quintiles rather than quintiles of

individuals at risk for any one health or population indicator.

The single asset index used in tabulations is developed from data from the entire country
sample and is not separated into rural and urban indices. This method of defining wealth
quintiles provides information relevant to the health status or access to services for the poor in

the population as a whole, making comparisons across indicators easier.

The other critical factor that shapes individual’s socioeconomic position is educational status.
The DHS program also collects information on the highest level of education women acquired
in four categories that include no education, primary education, secondary education, and

higher-level education.

Occupation has also been included in this analysis as a key indicator of a person's
socioeconomic position. There were many occupation categories in the DHS, but for the
purposes of analysis, related occupations were grouped together, and four categories of
women's occupation were created (not currently working, skilled and professional, agricultural,
and sales and services). Other important variables defining a person's socioeconomic status,
such as social class, gender, and race, were not included because they were not available in the

DHS.

The socio-economic position, in turn, affects the intermediary determinants of health.
Intermediary variables include material circumstances, such as neighbourhood, working and
housing conditions: psychosocial circumstances include stressors (e.g., negative life events),
lack of social support, and stressful living circumstances. The other intermediary determinant
includes behavioural and biological factors such as smoking, diet, alcohol consumption and

physical exercise, which are important determinants of health. The DHS program did not
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include some important variables that can be used as indicators for intermediary social
determinants of health. This could be due to the difficulty in measuring intermediary
determinants such as psychosocial factors, material circumstances, and behavioural or
biological factors. Efforts were made in this analysis to identify and include variables that can
be used as proxies for intermediary social determinants of health. For example, availability and
use of radio and television was used as indicator for material circumstances, age as a key
indicator for biological factor. The use of radio and television was measured based on frequency
of use. In this research, the frequency of listening to radio or watching television (TV) were both
categorised as not at all, less than once a week, and once a week or more. The other
important component of the social determinants of health is health system itself. Health
systems determine how easy it is for people to access health services and receive the health
care they need. Access to health care services is influenced by various factors such as
geographical location, transportation, cost, and the availability of health insurance. People
living in remote or underserved areas may face challenges in accessing quality health care
services, while those who are uninsured or underinsured may face financial barriers to
obtaining care. The perceived difficulty of accessing health facilities was used to determine
access to health services in this thesis. Women were asked if they had serious difficulties getting
health care for themselves when they were sick. For example, they were asked if they had
serious problems getting permission to go to treatment, getting money for treatment, or
travelling to the health facility. In this this research, their responses were categorised — as a big

problem or not a big problem.
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Depending on the framework, efforts were made to identify and include variables consistently
available in all datasets that can potentially determine the use of maternal and child health

services.

3.4 Statistical analysis

The statistical analysis was conducted in stages: first, estimating the coverage of health
indicators under study; we used spatial analysis to show the distribution of indicators in
chapters 6 and 7. Second, we quantified socioeconomic inequalities in the use of maternal and
child health services using a concentration curve and concentration index. Third, we examined

a determinant of inequalities in the use of maternal and child health services.

3.4.1 Measuring socioeconomic inequalities

Equity for each maternal and child health service was estimated using four standard equity
measures — equity gaps, equity ratios, concentration curves and concentration indices (24,25).
The percentage point difference in service coverage between the richest and poorest groups
was used to show equity gaps. The equity ratio is calculated by dividing service coverage in the
top wealth quintile by that in the bottom.

Wealth-related inequalities in the use of quality antenatal care, intrapartum care, continuum
of care for maternal and child health services and full immunisation coverage among 12-23
months children were examined within each country and across all countries using the
concentration curve and concentration index. The concentration curve is a graphical illustration
that plots the cumulative percentage of the population, ranked by wealth, starting from the
poorest, and ending with the richest (x-axis) against the cumulative percentage of the health

variable under study (for example, full vaccination) on the y-axis. If all children 12-23 months
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had an equal proportion of full immunisation irrespective of their socioeconomic status, then
the curve would coincide with the 45° line, which indicates the presence of perfect equality in
the use of full immunisation. If the concentration curve falls below the 45° line of equality, it
indicates that the use of full immunisation is more concentrated among the rich. The opposite

is true if the curve falls above the line of equality.

The concentration index is defined as two times the area between the line of equality and the
concentration curve. The index takes a value between -1 and +1; an index of O indicates the
presence of equality in the use of the health variable (i.e., full immunisation). If wealth-related
inequalities exist, they can be seen in one of the following forms: the first is when there is a
higher concentration of a favourable health variable (e.g., full immunisation) among the rich,
in this case the concertation index takes on a positive value. The second is the negative value
concentration index, which implies a high concentration of the health variable among the poor

(commonly mortality and morbidity).

The concentration index can be computed using the “convenient regression” approach as

follows:

. 2
Concentration index = ;cov(h, ), (1)

where h is the healthcare outcome of interest (for example, full immunisation), y is the mean
of h and r is the fractional rank of an individual in the wealth distribution. 95% Confidence

intervals were used to assess the statistical significance of the concentration index.
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3.4.2 Multilevel analysis

The concentration curve and concentration index can only quantify the level of inequalities
related to wealth in the use of health services. However, wealth is not the only factor that
determines the use of health services. Therefore, we examined individual and community level
factors that determine maternal and child health inequities. A similar multilevel regression

modelling approach was used in chapters 4-7. The approaches are described further below.

The DHS program employs a multistage cluster sampling technique in which survey participants
are nested within Primary Sampling Units (PSU) in all countries. We used a multilevel model to
account for three-level data - women at level 1, PSU (clusters) at level 2, and country at level 3
- due to the use of complex survey methods to collect data (i.e., hierarchical data). Multilevel
model building process started with the unconditional model (a model containing no
predictors), and then more complex models were built gradually by checking improvements in
model fit after each model was estimated. Generalised Latent Linear Mixed Model (GLLMM)
was used in Stata, which enables to adjust for the hierarchical nature of the data and the

sampling weights.

The model construction specified a 3-level model: level 1 variables included women and their
household factors, level 2 adjusted for clustering, and level 3 adjusted for country. Results are
presented with adjusted odds ratios (ORs), and statistical significance was declared when the
P-value was <0.05. Analyses were conducted using Stata 16.1 and IBM Statistical Package for

Social Sciences (SPSS, Chicago, IL, USA) version 27.0.
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3.4.3 Decomposition analysis

In Chapter 8, decomposition analysis was used to explain the factors that contribute to
inequalities in child vaccination coverage. After measuring inequalities in the use of health
services, one may be interested in examining factors that explain most of the wealth-related
inequalities. This can be done using an approach proposed by Wagstaff and colleagues (184).
The concentration index of a health variable can be decomposed into the contributions of
individual factors to income-related health inequality. If we consider a linear regression model
for the outcome variable, for example, child vaccination status, y, is defined according to k

explanatory factors, x;, as.

y=a+ YpPrxr + €, (2)
the concentration index for child vaccination can be decomposed as:

C= Yk (ﬁlfk) Cx +%'

(3)

where pu is the mean of y, X, is the mean of x;, C;. is the concentration index for x;, (defined
analogously to C), and GC, is the generalised concentration index for the error term (g).

Equation 2 shows that C is equal to a weighted sum of the concentration indices of the k

regressors, where the weight for x;, is the elasticity of y with respect to x;,(n, = Sk i—"). The
residual component—captured by the last term— reflects the income-related inequality in
health that is not explained by systematic variation in the regressors by income, which should
approach zero for a well-specified model. Analyses were conducted using Stata 14.2 and IBM

Statistical Package for Social Sciences (SPSS, Chicago, II.) version 25.0. ArcGIS software

V.10.7.1 was used to generate maps.
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3.5 Ethical considerations

The DHS is a nationally representative survey conducted every five years in most low-income
and middle-income countries. It is designed to assist and collect data on population, HIV,
fertility, family planning, maternal and child health. Participating countries adopt standardised
uniform questionnaires, manuals, and field procedures that are developed by the DHS to gather

information that is comparable across time and countries.

UTS Faculty of Health reviewed the application and approved it on the grounds that the
research project meets the National Statement on Ethical Conduct in Human Research
requirements (2007). Our ethics application was approved as a low risk, and we were
authorised to commence activities as outlined in our application with ethics approval number
UTS HREC REF NO. ETH19-4108. We also received approval and permission from the DHS

program to access DHS surveys conducted in sub-Saharan Africa.

3.5 Chapter summary

In this chapter, we discussed the general methods and materials used to analyse data for this
research. We discussed data sources, specific methods of analysis and ethical considerations
for conducting this research. In the next chapters (4, 5, 6, and 7), we reported detailed data
analysis to meet specific research objectives and discussed the implications of the findings for

health policy and practice.
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Chapter Four: Antenatal care quality: inequalities and determinants

Preamble

Monitoring and addressing disparities in access to quality antenatal care requires careful
investigation of inequalities. As discussed in chapter 2, there is a lack of sufficient evidence on
inequalities in antenatal care quality. Moreover, little is known about the coverage of antenatal
care quality or whether poorer women receive poor quality care across east African countries.
In most cases, antenatal care coverage has often been examined by measuring the number of

contacts with the health system rather than the content of care women receive.

This chapter presents a comprehensive analysis of inequalities in the use of quality antenatal
care by examining the adequacy of both contact and content of antenatal care. First, we
examined inequalities in antenatal care contacts, and the content of care women received
across all countries. Then we identified predictors of inequalities in four or more antenatal care

contacts and receipts of six services separately.

Citation: Bobo F.T., Asante A, Woldie M, Hayen A. Poor coverage and quality for poor women:
Inequalities in quality antenatal care in nine East African countries. Health Policy and Planning.

2021;36(5):662-72.
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Manuscript one: Poor coverage and quality for poor women:
inequalities in quality antenatal care in nine East African

countries
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4.1 Abstract

The use of quality antenatal care (ANC) improves maternal and newborn health outcomes.
Ensuring equity in access to quality maternal health services is a priority agenda in low- and
middle-income countries. This study aimed to assess inequalities in the use of quality antenatal
care in nine East African countries using the most recent Demographic and Health Surveys. We
used two outcome variables to examine ANC service adequacy: four or more ANC contacts and
quality antenatal care. We defined quality antenatal care as having six of the recommended
ANC components during follow-up: blood pressure measurement, urine sample test, blood
sample test, provision of iron supplements, drug for intestinal parasite, and tetanus toxoid
injections. We used the concentration index (CCl) to examine inequalities within and across
countries. We fitted a multilevel regression model to assess predictors of inequalities in contact
and content of antenatal care. This study included 87,068 women; among those 54.4%
(n=47,387) had four or more antenatal care contacts, but only 21% (n=15,759) reported
receiving all six services. The coverage of four or more antenatal care and receipt of all six
services was pro-rich within and across all countries. The highest inequality in four or more
antenatal care contacts was in Ethiopia with a (CCl: 0.209), while women in Burundi had the
highest inequality in coverage of all six services (CCl: 0.318). Higher education levels and media
exposure were predictors of service uptake, while women who had unintended pregnancies
were less likely to make four or more antenatal care contacts and receive six services.
Interventions to improve access to quality antenatal care require rethinking the service delivery
mechanisms in all countries. Moreover, ensuring equity in access to quality antenatal care

requires tailoring service delivery modalities to address social determinants of service uptake.
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4.2 Introduction

Reducing the high rates of maternal and neonatal mortality has been a persistent challenge for
health systems in low- and middle-income countries (LMICs) (185). In 2015, an estimated
303,000 women died from causes related to pregnancy and childbirth worldwide, with more
than two thirds of these deaths occurring in sub-Saharan Africa (14). The number of deaths
from causes related to pregnancy and childbirth in East Africa was 7,050 in 2015, and ranged
from 224 per 100,000 live births in Zambia to 789 per 100,000 live births in South Sudan (14).
Ensuring access to quality health care is a key strategy to reduce high rates of maternal
mortality (185). In many LMICs, encouraging progress has been made in improving access to
health services (20). However, the quality of care delivered across different countries remains

low and hinders progress in improving health outcomes (79).

Antenatal care (ANC) is a proven intervention for reducing complications during pregnancy,
childbirth, and the postpartum period (23, 82). Antenatal care provides a unique opportunity
to advise, educate, and reach women with interventions that can be crucial for maternal and
newborn health (97). Moreover, receiving quality ANC is associated with higher retention in the

continuum of care for maternal, newborn and child health (104).

Three indicators are commonly used to measure quality of antenatal care: number of ANC
contacts, timing of the first ANC visit (initiation of ANC before 12 weeks) and provision of all
recommended ANC services (97, 186). The WHO recommendations for quality antenatal care
include: the provision of caring and respectful evidence-based care that involves examinations

(e.g., history taking and physical assessments) and diagnostic tests (e.g., blood sample test or
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urine sample test); appropriate preventive and curative treatments (tetanus vaccinations or
iron supplementation); and provision of proper counselling and education (e.g., on healthy
eating or danger signs of complications) (97). However, antenatal care contact is commonly
used as the principal monitoring and evaluation indicator to measure provision of ANC (83,
187). This has drawn the attention of health care managers and providers to focus on the
number of contacts rather than the content and process of care. However, failure to ensure
effective coverage (contact with complete delivery of all recommended services) leads to

ineffective care resulting in a missed opportunity to achieve improved health outcomes (83).

The urgent need to tackle the causes of maternal and child morbidity and mortality is a target
of the Sustainable Development Goals (SDGs). Specifically, SDG target 3.8 aims at “achieving
universal health coverage, including financial risk protection, access to quality essential
healthcare services and access to safe, effective, quality, and affordable essential medicines
and vaccines for all” (188). Exploring variations in the quality of services provided across
socioeconomic levels and examining the gap between those who do or do not have access to
quality services is an important step towards devising and focusing interventions to ensure

equitable access to quality ANC.

The majority of studies in this area have addressed coverage indicators, but most do not reflect
on the process and content of ANC (88, 189-192). Many of these studies reported the presence
of socioeconomic inequalities in access to antenatal care and indicated that poorer women are
less likely to use these health services in LMICs. Arsenault and colleagues reported that 89.7%
of women in 91 LMICs had at least one ANC visit with a skilled provider. However, 33% of the
women who attended ANC did not receive three important services of ANC including blood and

urine sample tests, and blood pressure measurement at any point during their ANC follow-ups.
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The richest women were four times more likely to get their blood pressure checked, and urine

and blood tested than the poorest women during ANC contacts (79).

In the present study, we aimed to comprehensively assess inequalities in the use of quality
antenatal care by examining the adequacy of both contact and content of ANC. First, we
examined socioeconomic inequalities in ANC contact and content across all countries. Then we
identified predictors of inequalities in four or more ANC contacts and receipts of six services

separately.
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4.3 Methods

4.3.1 Data

We used the Demographic and Health Surveys (DHS) of nine East African countries collected
between 2013 and 2020. The DHS are nationally representative household surveys with large
sample sizes and high response rates (the lowest was 98%). The DHS uses multistage sampling
procedure in all countries. Standardised questionnaires across time and countries are used to
ensure data collected from the survey are comparable. Sampling design and methods have
been described elsewhere (67). We used the DHS from Burundi 2016, Ethiopia 2016, Kenya
2014, Malawi 2016, Rwanda 2014/15, Tanzania 2015, Uganda 2016, Zambia 2018, and
Zimbabwe 2015. The study population includes all women of reproductive age (15 to 49 years)

who had at least one live birth during the 5 years preceding the respective surveys.

4.3.2 Measures

We assessed two dimensions of ANC service adequacy: four or more ANC contacts and the
services provided during contacts (processes and procedures of care provided). Based on the
World Health Organisation’s (WHO) recommendations (97) on ANC for a positive pregnancy
experience, we examined the provision of recommended components of care which are

potential indicators of antenatal care quality.

Women who attended antenatal care were asked whether they received specific services
during contacts. We identified 13 antenatal care services: weight and height measurement,
blood pressure measurement, urine and blood sample tests, iron supplements, malaria
prophylaxis, drugs for intestinal parasites, counselling on signs of complications, tetanus
vaccination, and counselling on where to go in case of complications. For this analysis, we

included six of 13 ANC services that were reported and consistently available across all the DHS.

62| Page



These were blood pressure measurement, urine sample test, blood sample test, tetanus
protection at birth, iron supplements, and drug for intestinal parasites. We defined quality of
antenatal care as a binary outcome where women who received all six services were labelled

as having quality ANC.

4.3.3 Independent variables

We used the WHO Commission on Social Determinants of Health framework (183) to assess
potential determinants of inequalities in four or more ANC contacts and all six services received
separately. We considered indicators that define women’s socioeconomic position including
household wealth index, educational status, and occupational status. In the DHS datasets, the
wealth index is a composite variable created using principal component analysis and measures
the woman’s household living standards. It is constructed by collecting and analysing
information on ownership of selected household assets such as radio, television, refrigerator,
and vehicle; materials used for housing construction; and access to sanitation facilities and
water. We ranked households into quintiles from the poorest (Q1) to richest (Q5) depending

on their level of wealth.

Educational status of the women is also an important indicator for socioeconomic position. We
used four categories of women’s education level (no education, primary, secondary or higher).
We merged secondary and higher education levels because women with post-secondary
education were few (only 4.3% of women had post-secondary education). For the purpose of
this analysis, we grouped related occupations together and formed four categories of women’s
occupation (not currently working, skilled and professional, agricultural, and sales and

services). Exposure to media was also included as one of the covariates in this study. Frequency
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of listening to radio and watching television (TV) were both categorised as not at all, less than

once a week, and once a week or more.

At an individual level, we included women’s age and use of healthcare services were. For use
of health services, we included pattern of contraceptive method use at the time of the survey
and timing of first ANC. We defined early initiation of ANC as starting antenatal care before 12
weeks of gestation, while we considered women who were unable to attend ANC or initiated
later than 12 weeks of gestation to have delayed ANC initiation. We used timing of the first ANC
visit as a determinant because it affects the number of components and the content of care
that women receive. A woman was also asked whether she wanted to be pregnant with her last
child (wanted then or planned, wanted later or mistimed, or unwanted), which we also included

as a covariate.

4.3.4 Statistical analysis

We performed separate analyses for: (1) quantifying socioeconomic inequalities in coverage of
(i) four or more ANC contacts and (ii) receipt of all six services and (2) a multilevel logistic
regression analysis to determine factors driving inequality were assessed separately for four or
more ANC and the six services women received during follow-ups. We adjusted for sampling

design (stratification and clustering) and sampling weights in analyses.

4.3.4.1 Measuring inequalities

Socioeconomic inequalities in the coverage of (1) four or more ANC contacts and (2) distribution
of the six services were estimated using the concentration curve and concentration index (193).
The concentration curve is a plot of the cumulative percentage of the population, ranked by a
wealth index (from the poorest to the richest on the x-axis against a cumulative percentage of
the health variable under study (for example, four or more ANC contacts) on the y-axis (193).
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If all women had an equal proportion of four or more ANC contacts irrespective of their
socioeconomic status, then the curve would coincide with the 45° line, which indicates the
presence of perfect equality in the use of four or more ANC contacts. If the concentration curve
falls below the 45° line of equality, it indicates that the use of four or more ANC contacts is
more concentrated among the rich. The opposite is true if the curve falls above the line of

equality (193).

The concentration index is two times the area between the line of equality and the
concentration curve. The index takes a value between -1 and +1; an index of 0 indicates the
presence of equality in the use of the health variable (e.g. four or more ANC contacts) (193). If
socioeconomic inequalities exist, there are two main forms: the first and the most common is
when there is uneven concentration of favourable health variable among the rich, in this case
the concertation index takes on a positive value. The second is negative value concentration
index, which implies high concentration of health variable among the poor (commonly

mortality and morbidity).

4.3.4.2 Multilevel analysis

The concentration curve and concentration index can only quantify the level of inequalities
related to wealth in the use of health services. However, wealth is not the only factor that
determines the use of health services. In our study, we assessed individual and community level
factors that determine coverage of four or more ANC contacts and receipts of the six services
during contacts. We specified a 3-level model: level 1 variables included women and household
factors, at level 2 we adjusted for clustering, and at level 3 we adjusted for country (Figure 4-

1). Results are presented with adjusted odds ratios (OR) and statistical significance was declared
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when the p value was < 0.05. Analyses were conducted using Stata 14.2 and IBM Statistical

Package for Social Sciences (SPSS, Chicago, Il.) version 25.0.

87,068 women included

8357 women excluded

— 7582 excluded because of missing information on
occupations and for a variable (wanted to have a child at
the time)

— 775 other reasons

v

78,711 women were included — 78711 for level 1 (women)
v Ehie models for ANC 4+ — 6358 for level 2 (clusters or communities)

— 9 for level 3 (countries)

3797 women excluded because they did not attend antenatal care

v

74,914 women were included — 74,914 for level 1 (women)
in the models for receiving — 6331 for level 2 (clusters or communities)
the six components of ANC — 9 forlevel 3 (countries)

Figure 4-1 Flow chart describing included samples across nine East African countries (DHS:
2013 -2016).

4.4 Results

We used information on 87,068 women surveyed from nine East African countries. The number
of women ranged from 4,988 in Zimbabwe to 14,429 in Kenya. Three in ten women were
between 15 to 24 years of age at the time of survey, (53.1%) had primary level of education,

(41.9%) were engaged in agriculture, and (74.8%) lived in rural areas (Table 4-1).

4.4.1 Coverage of ANC contact and content
Across all countries, 94.8% (95% Cl: 94.2% to 95.3%) of women received one or more antenatal

care visits, but only 31.1% (95% Cl: 30.5% to 31.7%) of women had a first visit before 12 weeks
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of gestation. Coverage of four or more ANC contacts across all countries was 54.4% (95% Cl:

53.7% to 55.1%).

Coverage of four or more ANC contacts and the six services varied across countries (Figure 4-
2). Women in Zimbabwe had the highest four or more ANC contacts 75.7% (95% Cl: 73.8% to
77.6%), while Ethiopian women had the lowest 31.8% (95% Cl: 29.2% to 34.5%). The gap
between contact and content of care was large across all countries. More than half of women
(54.4% 95% Cl: 53.7% to 55.1%) had four or more ANC contacts, but only 21% (95% Cl: 20.2%
to 21.7%) of women who had attended antenatal care received all six services. The largest gap
was in Zimbabwe, where 75.7% (95% Cl: 73.8% to 77.6%) of women had four or more ANC
contacts, but only 1.7% (95% Cl: 1.3% to 2.2%) received all six services. Women in Zambia were
more likely to receive all six services 41% (95% Cl: 39% to 43.1%) compared to other countries

in our study.

Burundi 2016 13% 49.3%
Ethiopia 2016 4% 31.9%
Kenya 2014 Pl 57.8%
Malawi 2016 155% 50.8%
Rwanda 2013/14 B0 8%
Tanzania 2015 9% 51.0%
Uganda 2016 20.2% 60.2%
Zambia 2018 0% 64.1%
Zimbabwe 2015  [Hgld 76.0%

Across all countries i 54.4%

0% 10% 20% 30% 40% 50% 60% 70% 80%
B Received all six services B Four or more ANC contacts

Figure 4-2 Coverage of four or more ANC contacts and the six services across nine East
African countries
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The majority 91.7% (95% Cl: 91.3% to 92.2%) of women reported having a blood sample test,
ranging from 72.5% in Ethiopia to 96.7% in Rwanda. The urine sample test had the overall
lowest coverage among the six services across all countries 52.8% (95% Cl: 51.9% to 53.7%),
ranging from 27% in Burundi to 88.8% in Kenya. We found extremely low coverage of drug for
intestinal parasite in Zimbabwe 3.6% (3.0% to 4.3%) and Ethiopia 7.6% (95% Cl: 6.5% to 9.0%).
In Malawi, Rwanda, Zimbabwe, Uganda, Tanzania and Zambia, coverage of iron supplement

was greater than 80% (Figure 4-3).

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%
Burundi  Ethiopia Kenya Malawi  Rwanda Tanzania Uganda Zambia Zimbabwe Total

2016 2016 2014 2016 2013/14 2015 2016 2018 2015
M Blood sample taken M Blood pressure taken  Urine sample taken
Took iron supplement B Drug for intestinal parasite M Tetanus protection at birth

Figure 4-3 Coverage of the six services across nine East African countries (DHS: 2013 - 2018).

As women’s education status and wealth increased, coverage of each ANC services also
increased (Figure 4-4). Women from urban areas were more likely to have better coverage of

each ANC service compared to women from rural areas: coverage of all six services among rural
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women was 17.2% (95% Cl: 16.5% to 17.9%), but coverage was 32.4% (95% Cl: 30.7 to 34.2)

among women from urban areas.

100%

90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Urban Rural No education Primary Secondary or higher
M Blood sample taken m Blood pressure taken m Urine sample taken Took iron supplement

H Drug for intestinal parasite ® Tetanus protection at birth  ® All six services

Figure 4-4 Coverage of ANC services by place of residence and educational status across nine
East African countries (DHS: 2013 - 2018)

4.4.2 Socioeconomic inequalities

The positive values of concentration indices in Figure 4-5 show that attendance of four or more
ANC contacts and receipt of all six services was disproportionately concentrated among
wealthier women across all countries (Figure 4-5). The inequality in four or more ANC contacts
was statistically significant in majority of the countries but there were no differences in Burundi,
Rwanda and Zambia. The highest concentration index in having four or more ANC contacts was
registered in Ethiopia (0.209) and lowest in Zambia (Figure 4-6). Countries with higher four or
more ANC contacts had lower socioeconomic inequalities in four or more ANC contacts, for

example, in Zimbabwe where the coverage was highest (75.7%), the inequality was lower (CCl:
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0.029). We observed similar patterns — higher coverage and lower inequalities —in Uganda and

Zambia.
—&—Had four or more ANC contacts —&— Received all six services
Burundi 2016 1 — gy
Ethiopia 2016 >t
Kenya 2014 —_—
Malawi 2016 L.
Rwanda 2014 I
Tanzania 2015 e —
Uganda 2016 s —
Zambia 2018 e ——
Zimbabwe 2015 L e
All countries hand ——
-0.4 -OI.?. -OI.Z -OIJ o] 071 O‘IZ 0?3 Oid 0?5

Concentration index {95% Confidence interval)

Figure 4-5 socioeconomic inequalities in the coverage of four or more ANC contacts and the
six services within and across nine East African countries (DHS: 2013 to 2018)
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g ANC 4+ across all countries
g 08 1 —Ethiopia
< Zambia
g
5] ]
g 0.6
o
5
€ 0.4 -
>
=]
X
£
€ 0.2 -
o
O T T T T 1
0 0.2 0.4 0.6 0.8 1
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Figure 4-6 Concentration curves for four or more antenatal care contacts across nine East
African countries (DHS: 2013 - 2018)
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Note: The curve for all nine countries is displayed with those having the highest and the least
inequity Ethiopia had the highest inequality in four or more ANC contacts, while Zambia showed
no inequality in four or more ANC contacts. The concentration curve for four or more ANC

contacts across all countries show that the coverage is pro-rich.

The inequality in the distribution of six services was highest in Burundi favouring wealthier
women (CCl: 0.318) (Figure 4-7). There were no socioeconomic differences in receipts of all six
services in Malawi and Zimbabwe. Within and across all countries, we found low coverage and
high inequality in the coverage of the six services of ANC (Figure 4-5). Among the six services of

ANC analysed in our study, urine sample test had the highest inequalities (CCl: 0.121).
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.3 ——— ANC 4+ across all countries
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Figure 4-7 Concentration curves for receipts of all six services across nine East African
countries (DHS: 2013 - 2018)

Note: The curve for all nine countries is displayed with those having the highest and the least
inequity. Burundi had the highest inequality in receipt of all six services, while Malawi showed
no inequality. The concentration curve for receipt of all six services across all countries show

that the coverage is pro-rich.
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The concentration curve for receipt of all six services across all countries show that the coverage
is pro-rich. Inequalities in the coverage of all six services among women living in rural areas
were statistically significant, and the degree of inequality was (CCl: 0.042), but there was no
statistically significant difference among women living in urban areas. We observed similar
patterns across the specific services including drug for intestinal parasite, urine sample test,

blood sample test and blood pressure measurement services (Figure 4-8).

—o—0
Early ANC (<12 weeks) ——b
o—0—0
=00
Four or more ANC contacts ——s —e—Total
0
o == Rural
r———
. . . ————t —&— Urban
Received all six services . o A
L=
Blood sample taken &
] )
=0
Blood pressure taken
*——0
Urine sample test —_s
o0
. [
Took iron supplement b
P—o—o
Drug for intestinal parasite [ —Y
Co0
. A o0
Tetanus protecticn at birth o=0=0
0.1 0.0 0.1 0.2

Concentration index (95% Confidence interval)

Figure 4-8 Socioeconomic inequalities in the coverage of six ANC components by area of
residence across nine East African countries (DHS: 2013 — 2018)

Table 4-1 shows the multivariable models for the associations between the use of four or more
ANC contacts and women’s socio-demographic factors. Timing of first ANC visit, educational
status, experiences of contraceptive use, exposure to media (radio or TV), occupation of
women, and wealth of women’s household were positively associated with the use of four or
more ANC contacts. The odds of four or more ANC contacts attendance increased with
increasing level of education: women with secondary or higher education had higher odds (AOR
1.37 95% Cl: 1.19, 1.57) compared to women who had no education. With increasing wealth,
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status of women’s household, the odds of four or more ANC contacts also increased as the
richest fifth of women had the highest odds of attendance (AOR 1.30, 95% Cl: 1.10, 1.54),
followed by those in third quintile (Q3) (1.07 95% Cl: 1.01, 1.14) and Q2 (AOR 1.06 95% Cl: 1.00,

1.11) than women from the poorest household.

We found two factors that lowered the odds of four or more ANC contacts: unintended
pregnancies and distance to health facility. Women with unintended pregnancy had lower odds
of four or more ANC contacts: women who had mistimed pregnancy had 21% (AOR 0.79, 95%
Cl: 0.75, 0.84) lower odds of attendance, while those with unwanted pregnancy had 26% (AOR
0.74, 95% Cl: 0.64, 0.84) lower odds of attending four or more ANC contacts compared to

women who wanted to be pregnant with the last live birth.

Women who reported distance to health facility as a big problem had 5% lower odds of
attending four or more ANC contact (AOR 0.95, 95% Cl: 0.91, 0.99) compared to women who

did not consider distance to health facility as a big problem.
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Table 4-1 Factors associated with four or more antenatal care contacts

Women who received

Total four or more ANC
Study variables Number (%) contacts Percent (95% Cl) Unadjusted OR (95% Cl) P Adjusted OR (95% Cl) P
Age-group (years) <0.001 0.141
15 to 24 26886 30.9 54.4 (53.4,55.3) 1.00(Referent category) 1.00(Referent category)
25to 29 22373 25.7 55.6 (54.6, 56.7) 1.09 (1.02, 1.16) 0.98 (0.93, 1.05)
30to 34 17836 20.5 55.3(54.2, 56.4) 1.08 (0.98, 1.19) 1.05(0.94, 1.17)
35t0 49 19974 22.9 52.4 (51.2, 53.5) 0.98 (0.85, 1.14) 1.07 (0.92, 1.24)
Wanted to be pregnant with the
last live birth <0.001 <0.001
Planned 48936 61.5 56.5 (55.6, 57.4) 1.00(Referent category) 1.00(Referent category)
Mistimed 22986 28.9 51.7 (50.7,52.7) 0.73 (0.68, 0.78) 0.79 (0.75, 0.84)
Unwanted 7597 9.6 46.7 (45.0, 48.3) 0.65 (0.56, 0.76) 0.74 (0.64, 0.84)
First antenatal care visit <12 weeks of
gestational age
No 59980 68.9 42.7 (41.9, 43.5) 1.00(Referent category) 1.00(Referent category)
Yes 27089 31.1 80.3 (79.6, 81.0) 7.53 (5.64, 10.05) 6.95 (5.50, 8.79)
Highest educational level <0.001 <0.001
No education 16693 19.2 40.4 (38.9,41.8) 1.00(Referent category) 1.00(Referent category)
Primary 46225 53.1 53.4 (52.7, 54.2) 1.31(1.15, 1.49) 1.19 (1.05, 1.34)
Secondary or higher 24150 27.7 66.0 (65.1, 67.0) 1.84 (1.38, 2.44) 1.37(1.19, 1.57)
Pattern of use of contraceptive method at the
time of survey <0.001 <0.001
Never used 21433 24.6 59.2 (58.4,60.0) 1.00(Referent category) 1.00(Referent category)
Currently using 42318 48.6 56.2 (54.9, 57.6) 1.54 (1.32,1.79) 1.33(1.19, 1.48)
Used since last birth 12728 14.6 52.7 (51.3, 54.0) 1.34 (1.18, 1.54) 1.29 (1.18, 1.41)
Used before last birth 10590 12.2 44.8 (43.5, 46.1) 1.21(1.01, 1.45) 1.21(1.04, 1.41)
Frequency of listening to radio <0.001 0.001
Not at all 36017 41.4 49.8 (48.7,50.8) 1.00(Referent category) 1.00(Referent category)
Less than once a week 15241 17.5 53.9 (52.7, 55.1) 1.17 (1.05, 1.30) 1.05(0.96, 1.14)
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At least once a week
Frequency of watching television

Not at all

Less than once a week

At least once a week
Woman’s occupation

Not currently working

Skilled and professionals

Sales and services

Agriculture

Household wealth index in quintiles

Poorest
Poorer
Middle
Richer
Richest
Distance to health facility
Not a big problem
Big problem
Place of residence
Urban
Rural

35793

60509
9631
16908

22688

6151
17196
33262

19265
18035
16689
16697
16383

47643
31882

21983
65086

41.1

69.5
11.1
19.4

28.6

7.8
21.7
41.9

22.1
20.7
19.2
19.2
18.8

59.9
40.1

25.2
74.8

59.4 (58.6, 60.1)

51.0 (50.2, 51.8)
54.0 (52.5, 55.4)
67.0 (65.7, 68.2)

52.8 (51.4, 54.1)
65.2 (63.4, 66.9)
59.2 (57.9, 60.5)
50.4 (49.5, 51.3)

48.6 (47.3, 49.9)
51.1(49.9, 52.3)
52.9(51.7, 54.1)
55.6 (54.3, 56.9)
65.3 (64.0, 66.6)

57.0(56.2, 57.7)
50.0 (48.8, 51.1)

63.6 (62.4, 64.8)
51.3 (50.5, 52.1)

1.39 (1.27,1.52)

1.00(Referent category)
1.14 (1.03, 1.27)
1.61(1.22, 2.12)

1.00(Referent category)
1.61(1.32, 1.96)
1.20(1.12, 1.29)
1.05 (0.94, 1.17)

1.00(Referent category)
1.08 (0.99, 1.17)
1.26 (1.06, 1.51)
1.48 (1.14, 1.93)
2.08 (1.44, 2.99

1.00(Referent category)
0.88 (0.83, 0.93)

1.00(Referent category)
0.65 (0.48, 0.87)

0.002

<0.001

<0.001

<0.001

1.14 (1.06, 1.22)

1.00(Referent category)
0.96 (0.90, 1.02)
1.09 (1.00, 1.18)

1.00(Referent category)
1.26 (1.12, 1.41)
1.13 (1.04, 1.24)
1.13(1.03, 1.25)

1.00(Referent category)
1.06 (1.00, 1.11)
1.07 (1.01, 1.14)
1.09 (0.96, 1.24)
1.30 (1.10, 1.54)

1.00(Referent category)
0.95 (0.91, 0.99)

1.00(Referent category)
0.91 (0.83, 1.00)

0.003

<0.001

<0.001

0.030

0.056
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In the multivariable models constructed to assess associations between receiving all six
services and women'’s socio-demographic factors, the following factors were positively
associated: women’s age, timing and number of ANC contact, media exposure (radio or

TV), and primary or above levels of education, and occupation of women (Table 4-2).

With increasing levels of women’s education, the odds of receiving the six services also
increased, as the odds of women who had secondary or more education levels were
higher (AOR 1.28 95% Cl: 1.12, 1.47) compared to women who had no education. Women
who had their first ANC contact before 12 weeks of gestation had higher (AOR 1.29, 95%
Cl: 1.21, 1.38) odds of receiving all six services compared to women who had no or late
ANC contact. Women with four or more ANC contacts had higher odds of receiving all six
services (AOR 1.37,95% Cl: 1.20, 1.57) compared to women who had three or lower ANC
contacts. The odds of receiving all six care components increased with increasing access
to radio: women who listen to radio once a week or more had higher (AOR 1.14, 95% Cl:

1.05, 1.23) odds of receiving all six services than women who did not listen to radio at all.

Women from rural areas had 26% lower odds of receiving all six services (AOR 0.74 95%
Cl: 0.61, 0.90) compared to women from urban areas. Compared to women who wanted
to be pregnant with their last live birth, women who had unwanted pregnancy had 13%
(AOR0.87,95% Cl: 0.79, 0.95) lower odds to receive all six services. Women who reported
distance to health facility as a big problem had 8% (AOR 0.92, 95% Cl: 0.87, 0.97) lower
odds of receiving all six services compared to women who did not consider distance to

health facility as a big problem.
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Table 4-2 Factors associated with receiving all six services of antenatal care

Total

Women who received

all six services of ANC

Study variables Number (%) percent (95 CI) Unadjusted OR(95Cl) P Adjusted OR (95 CI) P

Age -group (years) 0.001 <0.001
15to 24 25812 31.3 19.5(18.6, 20.4) 1.00 (Reference category) 1.00(Reference category)
25t0 29 21238 25.7 21.8(20.7, 22.9) 1.30(1.16, 1.45) 1.25(1.12,1.39)
30to 34 16901 20.5 22.1(21.0, 23.2) 1.35(1.09, 1.68) 1.31(1.08, 1.61)
35to0 49 18551 22.5 21.1(20.0, 22.2) 1.23 (0.97, 1.55) 1.28 (1.02, 1.59)

Wanted pregnancy at the time <0.001 0.009
Wanted at the time 46256 61.4 21.5(20.6, 22.4) 1.00 (Reference category) 1.00(Reference category)
Mistimed 22024 29.3 21.2 (20.3, 22.1) 0.85 (0.74, 0.97) 0.92 (0.83, 1.01)
Unwanted 7001 9.3 16.9 (15.6, 18.3) 0.83 (0.74, 0.93) 0.87 (0.79, 0.95)

Timing of antenatal care <0.001 <0.001
Initiated late 55413 67.2 19.4 (18.5, 20.2) 1.00 (Reference category) 1.00(Reference category)

Initiated early 27089 32.8 24.1(23.1, 25.0) 1.55 (1.36, 1.77) 1.29(1.21, 1.38)

Number of ANC contacts <0.001 <0.001
Less than four ANC contacts 35115 42.6 17.0(16.2, 17.8) 1.00 (Reference category) 1.00(Reference category)

Four or more ANC contacts 47387 57.4 23.9(23.1, 24.9) 1.56 (1.34, 1.83) 1.37 (1.20, 1.57)

Frequency of listening to radio <0.001 0.004
Not at all 32780 39.7 18.0(17.0, 19.0) 1.00 (Reference category) 1.00(Reference category)

Less than once a week 14748 17.9 21.7 (20.5, 22.9) 1.27 (1.09, 1.47) 1.15(1.00, 1.31)
Once a week or more 34956 42.4 23.7 (22.9, 24.6) 1.35(1.21, 1.50) 1.14 (1.05, 1.23)

Frequency of watching

television <0.001 <0.001
Not at all 56559 68.6 17.3 (16.6, 18.1) 1.00 (Reference category) 1.00(Reference category)

Less than once a week 9291 11.3 24.6 (23.2, 26.0) 1.38(1.24, 1.54) 1.20(1.07, 1.34)
Once a week or more 16634 20.2 32.4 (30.8, 34.1) 1.52(1.12, 2.05) 1.07 (0.89, 1.29)
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Highest educational level
No education
Primary
Secondary or higher
Women’s occupation
Not currently working
Skilled and professionals
Sales and services
Agriculture
Household wealth
Poorest
Poorer
Middle
Richer
Richest
Distance to health facility
Not a big problem
Big problem

Place of residence
Urban
Rural

14027
44692
23783

20512
6000

16468
32103

17704
16954
15827
15971
16046

46113
29167

21585
60917

17
54.2
28.8

27.3

21.9
42.8

215
20.6
19.2
194
194

61.3
38.7

26.2
73.8

<0.001
11.9 (11.1, 12.8) 1.00 (Reference category)
20.7 (19.9 21.4) 1.27 (1.17, 1.39)
27.3(26.0, 28.7) 1.57 (1.22,2.02)

<0.001
22.3(21.1, 23.6) 1.00 (Reference category)
27.6 (25.9, 29.3) 1.52 (1.32, 1.74)
27.0(25.7, 28.5) 1.20(1.03, 1.38)
15.8 (15.1, 16.5) 0.85 (0.74, 0.98)

<0.001
15.8 (14.9, 16.8) 1.00 (Reference category)
17.1(16.2,18.1) 1.08 (0.99, 1.17)
19.8 (18.6, 21.1) 1.26 (1.06, 1.51)
23.4(22.0, 24.9) 1.48 (1.14, 1.93)
29.6 (28.0, 31.3) 2.08 (1.44, 2.99)

<0.001
23.4(22.4, 24.4) 1.00 (Reference category)
17.2 (16.4, 18.0) 0.82 (0.76, 0.88)

<0.001
32.4(30.7, 34.2) 1.00 (Reference category)
17.2 (16.5,17.9) 0.51 (0.39, 0.67)

1.00(Reference category)
1.21(1.12,1.31)
1.28 (1.12, 1.47)

1.00(Reference category)
1.31(1.16, 1.48)
1.11 (0.97, 1.26)
0.92 (0.85, 0.99)

1.00(Reference category)
1.03 (0.97, 1.09)
1.13(0.99, 1.28)
1.16 (1.00, 1.35)
1.26 (1.01, 1.59)

1.00(Reference category)
0.92 (0.87,0.97)

1.00(Reference category)
0.74 (0.61, 0.90)

0.007

<0.001

0.048

0.004

0.002
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4.5 Discussion

We assessed inequalities in access to quality antenatal care services women received in nine
East African countries. We systematically examined inequalities in having the recommended
number ANC contacts (four or more) and receipt of quality care, which we defined as having
six of the recommended components of ANC. The majority (95%) of women had at least one
ANC contact (ranging from 62.9% in Ethiopia to 99.3% in Burundi), but only 31.1% had their
first visit within the first 12 weeks of gestation. More than half of women across all countries
had four or more ANC contacts; this ranged from 31.8% in Ethiopia to 75.7% in Zimbabwe.
Many women did not receive all six components, although they had an adequate number of
ANC visits. About 21% of women across all countries received all six components of care,
ranging from 1.7% in Zimbabwe to 41% in Zambia. This implies that across all the countries
and socioeconomic levels, the majority of women received low-quality care even when they

managed to be in contact with health care providers.

Our finding of a large gap between contact and content of ANC that women received is
consistent with similar studies from Nigeria (194) and Nepal (84). In such studies, the gap
between contact and content of services was partly due to the challenges related to shortages
of medical equipment and supplies. Surveys of health facilities in sub-Saharan African
countries (195, 196) have found shortages of basic supplies and equipment to collect urine
and blood specimens and to measure blood pressure. Lack of adequate healthcare providers
with the right set of skills, commitment, care and respect for women provides another

explanation for the gap in ANC services in those studies (197, 198).
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The service gaps in the present study were mainly due to lower coverage of services that
require availability of medications and functional laboratories. The relevant services were
urine sample tests, drugs for intestinal parasites, and tetanus injections. We also found that
these services were the underlying reasons for inequalities in the content of care received
during contacts; in particular, the urine sample test had coverage of 42% among the poorest
quintile of women, but was 70.7% among the richest quintile. In 2016, WHO introduced a new
antenatal care model that recommends a minimum of eight antenatal care contacts (97).
However, increasing the number of contacts alone cannot improve health outcomes without

improving the quality of care delivered to women.

The limited availability of health resources, coupled with an inefficient use of existing
resources, also compromises the quality of health services in many countries (4, 55).
Inadequate financing affects the health system's capacity to provide basic health equipment
and supplies to health facilities that are serving communities (199). Due to a lack of adequate
laboratory and pharmaceutical supplies, health facilities are often unable to provide good
quality care (196). The poor quality of care can also be explained by health systems
performance issues that include long queues and waiting times as well as inadequate and

sometimes disrespectful treatment women receive from providers (185).

In agreement with previous studies (79, 187, 200), our analysis revealed a pro-rich distribution
of both contacts and content of ANC received by women across all countries. Inequalities in
ANC contacts and receipt of six components of care in Kenya, Uganda, Tanzania, and Zambia,
favoured wealthier women. In Ethiopia, Malawi, and Zimbabwe four or more ANC contacts
were higher among richer women. However, in Rwanda, we noticed relatively low, but evenly

distributed coverage in terms of the four or more ANC contacts and all six services received.
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There is typically a strong association between socioeconomic status and use of health
services (79, 201, 202). In our study, the socioeconomic well-being of women was associated
with an increased number of ANC contacts. While maternal health services are provided free
of charge in many developing countries (79), women may incur both direct (laboratory tests
and medications) and indirect costs (e.g. transportation costs), which often limits their uptake
of these services. Moreover, women may also have other competing priorities that may affect
their use of antenatal care services. Most poor women travel longer distances and may wait
for long periods to receive ANC services and consequently incurring the opportunity costs
related to work and family responsibilities. A fee exemption for maternal health services is a
vital step forward in reducing financial barrier to accessing care but demand-side barriers of
indirect costs such as cost of transportation and missing productive work hours remain critical

(198).

We observed that older women were more likely to attend four or more ANC contacts than
younger women. A recent systematic review that examined determinants of ANC use (108)
across sub-Saharan Africa has had a similar finding. On the other hand, we found that after
adjusting for age and other confounding variables as the number of pregnancies and births
increased, women were less likely to attend ANC, which is consistent findings of other similar
studies (84, 203). The decision to seek ANC for second or later pregnancies can be affected by
experiences of previous pregnancy and childbirth. If the previous pregnancy and childbirth
were safe and uncomplicated, women might think later pregnancies carry lower risk and,

therefore, be less likely to attend ANC follow-ups (203).

We found that planning for pregnancy affects a woman’s decision to seek ANC. Women who

had a mistimed or unwanted pregnancy were less likely to attend four or more ANC contacts
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or receive adequate content of care. Failure to recognise the pregnancy early on is one of the
reasons for lack or delayed use of ANC, which could be worsened by unavailability of early

pregnancy testing services (204, 205).

Urine tests are done to screen for possible pregnancy and examine protein and glucose levels
to screen for hypertensive disease of pregnancy and diabetes. In this study, coverage of urine
sample test was lowest among the six components of ANC we analysed and this can partly be
attributed to unavailability of the test at the facilities. It is also possible that the health care

providers could have failed to request for it (79).

Previous studies have highlighted the fact that there are clear connections between antenatal
care, institutional delivery and postnatal care (147, 148, 206). More specifically, an earlier
study in sub-Saharan Africa has demonstrated that receiving higher quality ANC improves the
uptake of skilled birth attendance (207). The associations between use of contraceptives and
antenatal care, as revealed in this study, further highlights the need to emphasise continuity

of maternal health services.

Education empowers women and reduces gender inequality (183). In the present study,
improvements in four or more ANC contacts and the six services received were consistent
with improvements in women’s education. Education helps to create improved awareness
and knowledge about maternal health services, which positively influences women’s
desire/willingness to use health services (208). Previous studies have also indicated that
educated women are more likely to use ANC and other related maternal health services (102,

110, 186).
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Access to media can be a powerful tool to reach all women of different socioeconomic status.
We found that access to mass media (radio and TV) favourably influences the contact and
content of ANC received. Disseminating organised and deliberate messages about the
importance of attending maternal health services is crucial to reach not only women, but also
their partners and opinion leaders in the community (209). Disseminating messages that
target women’s partner and community leaders can help to create a supportive environment

that can favourably influence women to use health services (209).

Place of residence is recognised as one of the key factors underpinning inequalities in the use
of health services (183, 208). Women from urban areas were more likely to receive the six
services compared to women residing in rural areas. This finding is consistent with those of
earlier studies (110, 187). Various explanations have been suggested for the low quality ANC
coverage in rural areas including less developed health infrastructure and fewer skilled
providers (195, 196). Similarly, some studies have suggested that women from rural areas
who attend urban health facilities are more likely to receive poor quality antenatal care; which
might be because they are probably less educated, so providers think they won't complain
about quality (110, 203). Others have pointed out that discriminatory treatment from
providers can undermine the quality of antenatal care women receive (210, 211). Often,
women receive differential treatment as a result of their ethnic background, level of wealth,

and educational attainment (211).

The strengths of our study include the use of nationally representative population-based
survey collected from nine east African countries. Second, most studies in this area have
focussed on wealth related inequalities, while other critical social determinants of health such

as education, place of residence, occupation, and other sociodemographic factors have not
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been considered. This study provides a more comprehensive evidence by first assessing
inequalities in the use of ANC relative to wealth using concentration curve and index and then

looking at other important determinants of inequalities in a multilevel analysis.

Our study has some limitations. First, information on women’s last live birth was collected
retrospectively, and the birth may have been up to five years before the survey. Thus, recall
and self-reporting bias are limitations, as women may not accurately remember whether they
received a service and/or the number of ANC contacts they have made. Second, measuring
quality of care is complex as conceptually quality is a multidimensional construct (48). In the
current analysis, we were limited to analysing content of care as a proxy to assess quality of
ANC without considering the process of delivering care due to lack of variables to reflect on
the later. Furthermore, we were unable to include all recommended 13 components of ANC
in our analysis since seven of the services were not provided/available consistently in the
survey datasets for the included countries. For example, data for nutritional counselling
services were only available in Ethiopia 2016 DHS. Weight measurements were only reported
in Kenya, Malawi and Uganda, while height measurements were reported in Kenya and
Malawi. Moreover, cost of health services was not included in the datasets while it could have
proved to be important determinant of inequitable access to quality ANC as we have shown

for distance from health facility.

4.5.1 Conclusions

The findings of this study highlight a large gap between the contact and content of antenatal
care. We found that the coverage of quality antenatal care was low across all countries
included in our analysis. Women who received all the six services were largely educated, live

in urban areas, and had plan to have a child. In effect, this study has shown that there are
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multiple factors at play that could be responsible for inequalities in access to adequate
antenatal care services. As such, interventions to address current inequalities in access to
quality maternal care in sub-Saharan Africa should consider the underlying causes of such

inequalities.

Our findings have some policy implications. First, we note that effective coverage is an
important way to bridge the quality gap. Effective coverage requires that performance is
measured by not only the number of people the health systems is able to reach but also by
incorporating indicators to monitor content of care received by the people. The actual
delivery of standard components of a health services package to the population should be the
ultimate target. Second, while both demand and supply-side issues require attention, health
systems need to ensure consistent delivery of all ANC components to enhance quality.
Therefore, in addition to promoting more antenatal care contacts, ensuring consistent
delivery of ANC components should be a priority in all countries. Third, efforts at
strengthening family planning services are required as women who had unplanned
pregnancies received lower-quality antenatal care. Fourth, our findings also imply that
ministries of health in individual countries should at least study the DHS data with the aim of
looking for evidence to improve equitable uptake of quality ANC. This helps identify quality
gaps that arise from deficiencies in supplies and equipment versus those that may reflect the
need for targeted training of staff. Finally, yet importantly, quality improvement efforts
should begin in areas with poor quality ANC services and directly consider the needs and

experiences of poor and vulnerable populations.
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4.5 Chapter summary

This chapter presented inequalities and drivers of inequality in the use of antenatal care
quality. The results highlighted a large gap between women's coverage and services during
antenatal care contact. Antenatal care is a vital service point that helps identify risks to the
newborn and the mother and promotes related maternal and child health service use. In
addition to identifying danger signs and complications during pregnancy, it also cations about
the type of services needed to have a safe and positive childbirth experience and receive
immediate postnatal care and serves as a warning system if there is a risk to the baby or the

mother.

The next chapter presents spatial patterns, inequalities, and drivers of skilled birth attendance
and caesarean section. We also present the effects of antenatal care on having skilled birth

attendance and caesarean section.
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Chapter Five: Intrapartum care: spatial patterns, inequalities and
determinants

Preamble

The effort to eliminate preventable maternal and child mortality emphasises the importance
of addressing inequalities and ensuring access to critical maternal and child health services.
To address inequalities in access to intrapartum care, these inequalities must first be
adequately measured and monitored. Investigations into inequality should aid in identifying
all vulnerable groups in need of maternal health services and informing policies and programs

that will reach these underserved populations.

The previous chapter reported on inequalities and drivers of inequality in using quality
antenatal care in east Africa. This chapter contains a manuscript that reported on skilled birth
attendance and caesarean section spatial patterns, wealth-related within-country
inequalities and critical contributions of other social determinants of health such as maternal
education, access to media, place of residence and distance to a health facility. This chapter
also reports on the effect of antenatal care use on skilled birth attendance and caesarean

section uptake.

Citation: Bobo F.T., Asante A, Woldie M, Dawson A, Hayen A. Spatial patterns and
inequalities in skilled birth attendance and caesarean delivery in sub-Saharan Africa.

BM]J Global Health. 2021;6(10).
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Manuscript two: Spatial patterns and inequalities in skilled
birth attendance and caesarean delivery in sub-Saharan

Africa
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5.1 Abstract

Background: Improved access to and quality obstetric care in health facilities reduces
maternal and neonatal morbidity and mortality. We examined spatial patterns, within-
country wealth-related inequalities and predictors of inequality in skilled birth attendance
and caesarean deliveries in sub-Saharan Africa.

Methods: We analysed the most recent Demographic and Health Survey (DHS) data from 25
sub-Saharan African countries. We used the concentration index (CCl) to measure within-
country wealth-related inequality in skilled birth attendance and caesarean section. We fitted
a multilevel Poisson regression model to identify predictors of inequality in having skilled
attendant at birth and caesarean section.

Results: The rate of skilled birth attendance ranged from 24.3% in Chad to 96.7% in South
Africa. The overall coverage of caesarean delivery was 5.4% (95% Cl: 5.2% to 5.6%), ranging
from 1.4% in Chad to 24.2% in South Africa. The overall wealth-related absolute inequality in
having a skilled attendant at birth was extremely high, with a difference of 46.2 percentage
points between the poorest quintile (44.4%) and the richest quintile (90.6%). In 10 out of 25
countries, the caesarean section rate was less than 1% among the poorest quintile, but the
rate was more than 15% among the richest quintile in nine countries. Four or more antenatal
care contacts, improved maternal education, higher household wealth status, and frequently
listening to the radio increased the rates of having skilled attendant at birth and caesarean
section. Women who reside in rural areas and those who have to travel long distances to
access health facilities were less likely to have skilled attendant at birth or caesarean section.
Conclusions: There were significant within-country wealth-related inequalities in having

skilled attendant at birth and caesarean delivery. Efforts to improve access to birth at the

89| Page



facility should begin in areas with low coverage and directly consider the needs and

experiences of vulnerable populations.
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Summary box

What is already known?

» Improving access to and quality of obstetric care at facilities is a priority.
» Several countries have shown shifts from home deliveries to facility deliveries in the

past decade.

What are the new findings?

» There were significant pro-rich inequalities in skilled birth attendance and caesarean
section.

» In most countries, the coverage of caesarean section was extremely low, particularly
among the poorer populations.

» Women who had a skilled birth attendance or caesarean delivery were more likely to
be educated, have access to mass media (TV), have four or more ANC contacts, be

residents of an urban area or have better geographical access to a health facility.

What do the new findings imply?

» Efforts toimprove access to obstetric care should start in areas with low coverage and
directly consider the needs and experiences of vulnerable populations.

» Improving the quality of care to increase the uptake of facility-based delivery.

» Country-specific strategies are critical to addressing these inequalities to improve

maternal and newborn health.
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5.2 Introduction

Women and children in sub-Saharan Africa are the most vulnerable subgroups and have
limited access to quality reproductive, maternal, neonatal and child health services (12, 23).
In 2017, 295,000 women died from preventable causes related to pregnancy and childbirth
and 2.6 million babies died within the first month of their life worldwide (12). Of those,
195,000 (66%) women and 988,000 (38%) newborns were from sub-Saharan Africa (12).
Within countries, the risk of death is disproportionately high among the most vulnerable
subgroups (12, 66, 212). The majority of these deaths can be averted by improving access to
quality health services (23, 213). While encouraging progress has been made to increase
access to health services and reduce maternal and child mortality, preventable deaths are still

occurring in sub-Saharan Africa (12, 23, 61).

Successful, consistent and continuous reduction of maternal and child mortality requires
improving access to quality maternal and child health services along the continuum of care
(61, 139, 214). A critical intervention is ensuring that a health worker with midwifery skills is
present at every birth and transportation is available in case of emergency (23, 215). In the
past decade, the world has seen remarkable growth in the number of health facilities and
improvements in health infrastructures and access to transport services. These have led to
considerable improvements in maternal and child health indicators in some countries (e.g.
Rwanda), but in many other countries, expectations were not met, and targets were not

achieved (21, 68).

Growing evidence from a number of countries has shown significant shifts from home
deliveries to facility deliveries in the past decade (78). However, extreme disparities in the

use of maternal and child health services continue to exist across regions, within and between
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countries (21, 216). Inequalities in access to and quality of health care exist along with the
factors such as wealth, geography, gender, religion, ethnicity, and race that put some people
at a social disadvantage relative to others and places them at risk for discrimination and

unequal treatment (2, 217).

Medically indicated caesarean section (CS) is a life-saving intervention for women and
newborns (140). Globally, CS use has increased during the past few decades to a frequency
exceeding of the proportion of 10-15% of births that is thought to be optimal (66, 140). A
major growth in the rate of non-medically indicated CS in many middle-income and high-
income countries has driven the increased use of this procedure (140). However, in low-
income countries in general and among the poorer sections of the populations — caesarean
sections are not always accessible, even when they are clearly indicated (218).

The global maternal mortality ratio (MMR) decreased from 385 deaths per 100,000 live births
in 1990 to 211 per 100,000 live births in 2017, but there were important regional disparities
(12). In 2017, the maternal mortality ratio in sub-Saharan Africa was 542 per 100,000 live
births, nearly 26 times the rate in high-income countries (12). The Sustainable Development
Goal (SDG) 3, which focuses on health, aims to reduce the global MMR to less than 70 deaths
per 100,000 live births (13). This rate might be difficult to achieve unless disparities are
identified at a basic level to determine how health system operations, planning and
programming for maternal health and service distribution result in inequitable health
outcomes. Hence, closer examination of drivers of disparities in access to critical interventions
such as skilled birth attendance (SBA) and CS will inform the planning and programming effort
to address inequitable access to maternal health services. We aim to address this gap in
knowledge of these disparities by systematically examining spatial patterns, inequalities, and

predictors of SBA and CS in sub-Saharan Africa.
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5.3 Methods

5.3.1 Data

We used the most recent Demographic and Health Surveys (DHS) collected from 25 sub-
Saharan African countries. The DHS program uses standardised methods to ensure uniformity
of data collected across time and countries. We included all DHS that were conducted from
2013 to 2020. Countries are expected to adopt the full standard model questionnaire, but
they can add questions of particular interest. However, questions in the model can be deleted
if they are irrelevant for a specific country. The DHS uses standard sampling methods and
design across all countries. The sampling methods and design have been described elsewhere
(67).The study population includes all women of reproductive age (15 to 49 years) who had
at least one live birth during the five years preceding the respective surveys. Only the most

recent live birth was included in this analysis to reduce recall bias.

5.3.2 Outcomes

We examined two primary outcomes: birth assisted by skilled attendant and delivery by CS.
Skilled birth attendance was defined as whether the delivery took place in the presence of
qualified personnel: a doctor, nurse, midwife, auxiliary midwife or other cadres that each
country individually considers as skilled delivery attendants. Data on assistance at birth in the
survey guestionnaires were collected through answers to the question “Who assisted with
the delivery of (NAME OF THE CHILD)? Information on caesarean sections is based on
women’s self-reported answer to the question: “Was (NAME OF THE CHILD) delivered by

caesarean, that is, did they cut your belly open to take the baby out?”

We also assessed disparities in place of delivery and type of facility (Private vs public). Place
of delivery was defined as — birth at home that includes the respondent’s home or another
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non-institutional setting or birth at a health facility (institutional delivery), which may include
public health facilities or the private medical sector. Public-sector deliveries are those
occurring in publicly funded, government health facilities. Private sector births are those
occurring in facilities outside the public sector and can be further divided into two categories:

private-for-profit facilities and private not for profit facilities.

5.3.3 Covariates

We used the WHO Commission on Social Determinants of Health framework to explain
predictors of inequality in the use of skilled birth attendance and caesarean section (2). We
used household wealth index and education levels to explain socioeconomic position of
women. The wealth index was constructed using principal components analysis based on
ownership of selected household assets such as television, radio, refrigerator, and vehicle;
materials used for housing construction; and access to sanitation facilities and clean water.
Households were ranked into quintiles from the poorest (Q1) to richest (Q5) depending on
their level of wealth. We categorised mothers’ education levels as (no education, primary,
secondary or higher). We determined accessibility to health facilities based on the distance
to the facility, and ability to afford treatment costs. We considered the distance to a health
facility and lack of money for treatment as barriers to accessing health services and
categorised — as a big problem or not a big problem. We include exposure to media, which
was categorised based on the frequency of reading newspapers, listening to the radio and
watching television (TV) as not at all, less than once a week, and once a week or more. We
also included the use of antenatal care that was categorised as three or fewer contacts, and

four or more contacts. Type place of residence were categorised as urban or rural. Lastly,
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maternal factors such as age (15 to 24, 25 to 29, 30 to 34) and parity (one to six) were also

included in the analysis.

5.3.4 Statistical analysis

We used concentration index to estimate wealth-related within-country inequalities in SBA
and CS. The concentration index ranges between -1 and +1; an index of 0 indicate equality in
having skilled birth attendant or CS. A positive values of concentration index indicate a pro-
rich coverage of SBA or CS. In contrast, a negative index implies an uneven concentration of

skilled birth attendant among the poor (193).

The DHS uses a stratified, two-stage, random sampling design in all countries. Sample weights
are included in the DHS to translate unbalanced sampling into national representative data.
We used generalised latent linear and mixed model (GLLAMM) that adjusted for country,
clusters and sampling weights to fit multilevel Poisson regression. We specified a 3-level
model to examine predictors of inequality in SBA and CS. For the first outcome (skilled birth
attendant) models — at level 1 we adjusted for women and household factors (181,191
women); at level 2 we adjusted for clustering (14,643 clusters); and at level 3 we adjusted for
a country (25 countries). For the caesarean section models — level 1 included 180,837 women;
level 2 had 14,643 clusters, and level 3 covered 25 countries. Results are presented with
adjusted risk ratio (RR) and statistical significance was declared when the p-value was < 0.05.
Analyses were conducted using Stata 14.2 and IBM Statistical Package for Social Sciences

(SPSS, Chicago, Il.) version 25.0. We generated maps using ArcGIS software version 10.7.1.
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5.3.5 Patient and public involvement
No patients or the public were directly involved in the design, conduct, reporting or

dissemination plans of this research.

5.4 Results

We analysed data on 288,730 women who had a live birth. We used the most recent (2013
to 2020) Demographic and Health surveys conducted in 25 sub-Saharan African countries. The
majority of women were from rural areas (69%), 56.5% had four or more antenatal care

contacts, and 63.7% delivered at health facility.

5.4.1 Inequality in the coverage of skilled birth attendant

Overall, 63.9% (95%Cl: 63.1% to 64.7%) of women received assistance during childbirth from
a skilled attendant. Of those who received no assistance from a SBA, 17.6% of women (95%
Cl: 17.1% to 18.2%) received care from a traditional birth attendant (TBA), 12.3% (95% Cl:
11.3% to 12.8%) from a friend or relative, and 4.9% (95% Cl: 4.7% to 5.2%) received no

assistance.

The coverage of SBA ranged from 24.3% in Chad to 96.7% in South Africa (Figure 5-1). The
proportion of women who had an SBA was higher than 85% in countries such as Namibia,
Malawi, Rwanda and South Africa but, coverage was less than 50% in Angola, Togo, Nigeria,
Ethiopia and Chad. Three in seven deliveries were assisted by a midwife or nurse, while only
one in ten deliveries were assisted by a physician. More than three quarters (78.2%, 95% ClI:
77.6% to 78.8%) of women with four or more ANC contacts received skilled provider

assistance during childbirth.
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Figure 5-1 National and sub- national rates of skilled birth attendance (SBA) in 25 sub-
Saharan African countries.

The wealth-related absolute inequality for all countries in having a SBA was extremely high,
with a difference of 46.2 percentage points between the poorest quintile (44.4%) and the
richest quintile (90.6%) (Figure 5-2). In four countries, the differences exceeded 65
percentage points: Guinea (68.4 percentage points), Cameroon (69.4 percentage points),

Angola (72.4 percentage points), and Togo (76.1 percentage points).
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Figure 5-2 Skilled attendant at birth and caesarean delivery rates by socioeconomic status,
providers and place of service. Providers or place of service, represented by five circles (one
for each wealth subgroup). Vertical lines indicate the difference between the minimum and
maximum rate by provider or place of service (DHS 2013-2021).
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Figure 5-3 Concentration indices for skilled birth attendance and caesarean section across
25 sub- Saharan African countries (DHS 2013-2020).
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Figure 5-3 shows statistically significant positive concentration index values across all
countries that reveal pro-rich wealth-related within-country inequalities in SBA and CS. We
observed strong pro-rich distributions of skilled attendants at birth and caesarean deliveries
between and within all 25-study countries. Overall, we found that as coverage increased,
inequalities decreased. For example, countries such as South Africa, Rwanda, and Malawi that
had more than 90% coverage of a SBA showed the lowest inequalities: South Africa (CCl:
0.013, 95% Cl: 0.008 to 0.017), Rwanda (CCl: 0.025 95% ClI: 0.02 to 0.031), and Malawi (CCl:
0.016, 95% Cl: 0.012 to 0.02). On the other hand, countries such as Togo, Nigeria, Ethiopia
and Chad that had lower coverage (50% or less), exhibited higher inequalities: Togo (CCl:
0.371,95% Cl: 0.351 to 0.391), Nigeria (CCl: 0.35, 95% Cl: 0.337 to 0.362), Ethiopia (CCl: 0.315,

95% Cl: 0.279 to 0.351) and Chad (CCI: 0.292, 95% Cl: 0.259 to 0.325).

Table 5-1 shows predictors of a skilled attendant at birth in 25 sub-Saharan African countries.
Four or more ANC contacts, higher levels of maternal education, improved access to mass
media (radio or TV), and higher household wealth status were associated with increased rates
of SBA. While long distances to health facilities and residing in rural areas showed associations
with lower rates of SBA. We found higher utilisation rates among women who had four or
more ANC contacts (RR: 1.26,95% Cl: 1.16, 1.36) compared to women who had three or lower
ANC contacts. With increasing levels of maternal education, the rates of SBA also increased;
women who had secondary or higher education had 31% higher rates of (RR: 1.31, 95% ClI:
1.16, 1.49) SBA compared to women who had no education. The rates of SBA increased with
increasing levels of household wealth status: women in the poorer fifth had higher rates of
(RR: 1.12, 95% Cl: 1.06, 1.18), middle (RR: 1.22, 95% Cl: 1.12, 1.33), richer (RR: 1.29, 95% Cl:

1.17, 1.42) and richest fifth (RR: 1.27, 95% Cl: 1.13, 1.43) SBA compared to the poorest fifth.
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The rates of using an SBA were lower for women who reported long distance to a health
facility as a big problem (RR: 0.92, 95% Cl: 0.89, 0.95) compared to women who thought
distance to health facility was not a big problem. Women living in rural areas had (RR: 0.84,

95% Cl: 0.79, 0.90) lower rates of SBA compared to women living in urban areas.
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Table 5-1 Factors associated with the use of skilled birth attendance in sub-Saharan Africa

Assisted by
Variables Number Percentage skilled attendant Unadjusted RR (95 Cl) P Adjusted RR (95 Cl) P
Age groups <0.001 0.199
15-24 82375 28.1  66.0(65.1, 66.8) 1.0 (Reference) 1.0 (Reference)
25-29 80700 27.6  64.8(63.9,65.7) 0.97 (0.96, 0.98) 0.98 (0.96, 1.00)
30-34 62243 21.2 64 (63.1, 65.0) 0.95 (0.93, 0.97) 0.98 (0.95, 1.01)
35-49 67600 23.1  60.2(59.3,61.1) 0.92 (0.90, 0.94) 0.97 (0.93, 1.01)
Number of antenatal
contacts <0.001 <0.001
Less than 4 ANC 85674 43,5 52.4(51.4,53.4) 1.0 (Reference) 1.0 (Reference)
Four or more 4 ANC 111190 56.5 78.2(77.6,78.8) 1.34(1.22,1.48) 1.26 (1.16, 1.36)
Highest educational level <0.001 <0.001
No education 109926 37.5 43 (42.0, 44.3) 1.0 (Reference) 1.0 (Reference)
Primary 102614 35 68.2(67.4,69.0) 1.25(1.13,1.37) 1.21(1.10, 1.33)
Secondary 80376 27.4  86.2(85.7,86.7) 1.48 (1.30, 1.68) 1.31(1.16, 1.49)
Wealth index combined <0.001 <0.001
Poorest 66498 22.7 44.3(43.1,45.4) 1.0 (Reference) 1.0 (Reference)
Poorer 63843 21.8 53.5(52.3,54.7) 1.16 (1.10, 1.23) 1.12 (1.06, 1.18)
Middle 58843 20.1 63.7(62.7,64.8) 1.32(1.17,1.48) 1.22(1.12,1.33)
Richer 54794 18.7 76.4(75.4,77.4) 1.53 (1.31, 1.79) 1.29 (1.17, 1.42)
Richest 48940 16.7  90.5(89.8,91.2) 1.79(1.51, 2.11) 1.27 (1.13, 1.43)
Frequency of listening to
radio <0.001 0.026
Not at all 129066 441 53.3(52.3,54.4) 1.0 (Reference) 1.0 (Reference)
Less than once a week 56127 19.2  69.5(68.5, 70.5) 1.11(1.06, 1.17) 1.04 (1.01, 1.07)
At least once a week 107553 36.7 74.1(73.4,74.8) 1.15(1.10, 1.21) 1.02 (1.00, 1.04)
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Frequency of watching
television
Not at all
Less than once a week
At least once a week
Getting money needed for
treatment
No problem
Big problem
Distance to health facility
No problem
Big problem
Type of place of residence
Urban
Rural

188316
34970
69273

122616

146152

163581
105181

90751
202166

64.4
12
23.7

45.6

54.4

60.9
39.1

31
69

55.1 (54.1, 56.0)
72.1(71.0, 73.1)
84.6 (83.9, 85.3)

72.7 (71.9, 73.5)

59.8 (58.8, 60.7)

72.5(71.7, 73.3)
55.0 (53.9, 56.0)

82.7 (81.7, 83.6)
55.6 (54.7, 56.6)

1.0 (Reference)
1.18(1.10, 1.26)
1.32(1.21, 1.43)

1.0 (Reference)

0.91(0.88, 0.93)

1.0 (Reference)
0.88 (0.81, 0.96)

1.0 (Reference)
0.56 (0.49, 0.64)

<0.001

<0.001

<0.001

<0.001

1.0 (Reference)
1.08 (1.03, 1.13)
1.12 (1.07, 1.17)

1.0 (Reference)

1.01 (0.99, 1.02)

1.0 (Reference)
0.92 (0.89, 0.95)

1.0 (Reference)
0.84 (0.79, 0.90)

<0.001

0.328

<0.001

<0.001

RR adjusted for the dependent variable — skilled birth attendance
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5.4.2 Inequalities in the coverage of caesarean delivery

The overall average coverage of caesarean deliveries across all countries was 5.4% (95% Cl:
5.2% to 5.6), ranging from 1.4% in Chad to 24.2% in South Africa (Figure 5-4). Across all
countries except for South Africa, the national caesarean delivery rate was less than 15%. In
10 (40%) countries, the national coverage was less than 5%. Ethiopia and Chad reported the

lowest (less than 2%) national rates.
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Figure 5-4 National and subnational coverage of caesarean delivery in 25 sub- Saharan
African countries.

The overall wealth-related absolute inequality in CS showed 10% percentage points
difference between the poorest fifth and richest fifth (Figure 5-2). In three countries, the
differences exceeded 20 percentage points: South Africa (21.9 percentage points), Namibia

(28.6 percentage points), and Ghana (23.9 percentage points).

We found high wealth-related inequalities in caesarean deliveries within all the 25 sub-

Saharan African countries analysed. Coverage of CS was low across all countries and
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socioeconomic levels. The highest wealth-related inequalities were reported in Ethiopia (CCl:
0.491, 95% Cl: 0.364 to 0.618) and Nigeria (CCl: 0.568, 95% Cl: 0.481 to 0.654), while Rwanda

and South Africa that had higher coverage showed much lower wealth-related inequalities.
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Figure 5-5 Concentration indices for providers of birth assistance and caesarean section in
sub- Saharan Africa (DHS 2013-2020).

Figure 5-5 shows wealth-related inequalities in birth assistance providers, place of delivery,
and CS in 25 sub-Saharan Africa countries. The positive concentration indices show pro-rich
coverage in delivery at a health facility, CS, and SBA. While the distribution of delivery assisted
by traditional birth attendants, friends/relatives or women assisted by no one showed

disproportionate concentration among disadvantaged women.

Table 5-2 shows predictors of delivery by CS. We found that older age women, higher levels
of maternal education, frequently watching TV, and higher household wealth were associated
with increased rates of CS. By contrast, higher parity and residing in rural areas showed

associations with lower rates of CS.
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We found higher rates of CS among women who had four or more ANC contacts (RR: 1.45,
95% Cl: 1.31, 1.60) compared to those who had three or lower ANC contacts. The rates of CS
increased with increasing levels of maternal education and rising household wealth: women
in the wealthiest fifth quintile had the highest rate (RR: 2.14, 95% Cl: 1.84, 2.49), followed by
richer (RR: 1.65, 95% ClI: 1.46, 1.87), middle (RR: 1.32, 95% Cl: 1.17, 1.48) and the poorer fifth
(RR: 1.17, 95% CI: 1.06, 1.28) compared to the poorest fifth quintile. On the other hand,
women living in rural areas had (RR: 0.81, 95% Cl: 0.75, 0.88) lower CS rates than women

living in urban areas.
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Table 5-2 Factors associated with the use of caesarean section in sub-Saharan Africa

Had caesarean

Variables section Unadjusted RR (95 Cl) P Adjusted RR (95 Cl) P
Age <0.001 0.003
15-24 4.8 (4.6, 5.0) 1.0 (Reference) 1.0 (Reference)
25-29 5.4(5.2,5.7) 1.09 (1.02, 1.17) 1.50(1.40, 1.61)
30-34 5.8 (5.5,6.1) 1.15(1.03, 1.28) 2.09 (1.85, 2.37)
35-49 5.7 (5.4, 6.0) 1.19(1.03, 1.37) 3.04 (2.58, 3.59)
Birth order number (Parity) <0.001 0.001
1 8.6 (8.3, 8.9) 1.0 (Reference) 1.0 (Reference)
2 6.7 (6.4,7.0) 0.79 (0.75, 0.83) 0.68 (0.64, 0.72)
3 5.5(5.2,5.8) 0.72 (0.66, 0.78) 0.51(0.47,0.56)
4 4.0 (3.7,4.3) 0.57 (0.51, 0.62) 0.37(0.33,0.41)
5 3.0(2.8,3.3) 0.47 (0.42, 0.54) 0.28 (0.24, 0.34)
6t or higher 2.6(2.4,2.8) 0.45 (0.40, 0.51) 0.26 (0.22, 0.31)
Number of antenatal contacts
during pregnancy <0.001 <0.001
Fewer than 4 ANC 3.6 (3.4,3.8) 1.0 (Reference) 1.0 (Reference)
Four or more 4 ANC 8.1(7.9, 8.4) 1.87 (1.60, 2.18) 1.45 (1.31, 1.60)
Highest educational level <0.001 <0.001
No education 2.2(2.1,2.4) 1.0 (Reference) 1.0 (Reference)
Primary 49(4.6,5.1) 1.51(1.29, 1.77) 1.17 (1.02, 1.34)
Secondary 10.3 (9.9, 10.7) 2.90 (2.38, 3.54) 1.35(1.16, 1.56)
Wealth index combined <0.001 <0.001
Poorest 2.3(2.2,2.5) 1.0 (Reference) 1.0 (Reference)
Poorer 3.1(2.9,3.3) 1.29(1.13, 1.48) 1.17 (1.06, 1.28)
Middle 4.2 (3.9,4.5) 1.69 (1.37, 2.07) 1.32(1.17, 1.48)
Richer 6.6 (6.2, 6.9) 2.58(2.07, 3.23) 1.65 (1.46, 1.87)
Richest 12.6 (12.1, 13.2) 4.75 (3.66, 6.18) 2.14 (1.84, 2.49)
Frequency of listening to radio <0.001 0.110
Not at all 3.4(3.2,3.6) 1.0 (Reference) 1.0 (Reference)
Less than once a week 6.0 (5.7, 6.3) 1.36(1.23, 1.50) 1.06 (0.97, 1.15)
At least once a week 7.5(7.3,7.8) 1.46 (1.33, 1.60) 1.00 (0.92, 1.08)
Frequency of watching
television <0.001 <0.001
Not at all 3.4 (3.3,3.6) 1.0 (Reference) 1.0 (Reference)
Less than once a week 6.5 (6.1, 7.0) 1.61(1.42,1.83) 1.14 (1.04, 1.24)
At least once a week 10.3 (9.9, 10.7) 2.36 (2.10, 2.65) 1.21(1.10, 1.33)
Lack of money for treatment <0.001 <0.001
No problem 7.0(6.8,7.3) 1.0 (Reference) 1.0 (Reference)
Big problem 3.9(3.7,4.1) 0.70 (0.66 0.75) 0.93(0.87,0.99)
Distance to health facility <0.001 0.091
No problem 6.4 (6.2,6.7) 1.0 (Reference) 1.0 (Reference)
Big problem 3.6(3.4,3.8) 0.72 (0.66, 0.78) 0.99 (0.92, 1.06)
Type of place of residence <0.001 <0.001
Urban 9.5(9.1,9.9) 1.0 (Reference) 1.0 (Reference)
Rural 3.6(3.4,3.7) 0.35(0.30, 0.40) 0.81 (0.75, 0.88)

RR adjusted for the dependent variable — delivery by caesarean section
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5.5 Discussion

We observed differences in the rates of SBA and CS across countries. While some countries
showed remarkable achievements, others are expected to expand and improve access and
use of these services. Within countries, there were significant geospatial and wealth-related
inequalities. The majority of sub-Saharan African countries have implemented free maternal
and child health policies (219). However, many women still face considerable difficulty
accessing services as they are exposed to direct costs (e.g., payments for medication and
laboratory tests) and indirect costs (e.g., transportation) (219). In countries such as Angola,
Togo, Nigeria and Ethiopia that reported low rates of SBA and CS, we found strong pro-rich
inequalities. In these countries, the World Bank reports that out of pocket health expenditure
exceeds 35% of current expenditure and is as high as 62% in Chad and 77% in Nigeria
suggesting a high burden of cost on the poor (220). Geospatial inequalities can partly be
explained by the common features shared across areas with low coverage that involves less
developed basic infrastructures such as health facilities, schools, electricity, and roads (221).

Low coverage is also common among communities that move from place to place (221).

More than three-quarters of women who received birth assistance from skilled providers
were attended by either a midwife, nurse, or doctor. The remainder of women received
assistance from other health professionals, considered by each country to be skilled delivery
attendants, but who might not be as skilled as midwives, nurses, or doctors (222). In addition,
they might lack the necessary training or capacity to handle emergency procedures. For
example, health extension workers in Ethiopia work in less equipped facilities and, in many
cases, might not even have water supply and electricity to provide quality delivery service

(223). While those health professionals are critical to providing services to the most
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vulnerable and difficult to reach communities, it is vital to increase the capacity of facilities

with more highly qualified staff.

In South Africa, Rwanda and Malawi the rates of SBA were greater than 90%. South Africa is
one of the richest countries in Africa, which could explain the high rates of SBA. In Rwanda,
successes in expanding community-based health insurance, also known as Mutuelles, might
have played a significant role in increasing the rates of SBA (224, 225). Rwanda implemented
policies that restricted home deliveries; this policy was integrated with facility improvements
in infrastructure and workforce, better medicines, lowered costs, and information campaigns
(226). Malawi issued Community Guidelines in 2007 that prohibited the use of traditional
birth attendants for routine deliveries and promoted SBA (227). The banning of traditional
birth attendants may have pushed women to seek a facility-based delivery (228). Malawi has
now revoked these policies that restricted traditional birth attendants. However, the
introduction of these policies has brought significant changes over a decade. The SBA
coverage increased in Malawi and Rwanda from below 30% to higher than 90% of all births
delivered in clinics, hospitals and maternity homes. The implementation of these policies has

been challenging in other several sub-Saharan African countries (215).

There are many reasons why women in most sub-Saharan African countries experience
delays in seeking quality obstetric care (139). A framework presented by Thaddeus and Maine
(1994) suggested three phases of delay to accessing obstetric care: (1) delays in seeking care;
(2) delays in reaching care; and (3) delays in receiving care (229). Bohren et al. expanded this
three-delay model to include the impact of disrespect and abuse on intrapartum care-seeking
behaviours and how a woman’s decision to seek care is influenced by their perceptions of the

quality of care provided by traditional providers and facility-based health workers (139).
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Long distances to the health facilities and issues with health referral systems also cause delays
in accessing care (214). We found that women who had to travel long distances to a facility
were less likely to access both SBA and CS compared to women who did not report distance
as a problem. For example, in the Ethiopian three-tier health system, normal delivery services
are provided at the primary health care units (PHCU), including health centres (230).
However, many women bypass these primary facilities and attend secondary level facilities
as they wish to receive better quality services (231). This creates a high volume of clients
attending a limited number of facilities resulting in poor quality service delivery and facility
overload. The excessive demand means that women cannot use the limited number of
delivery suites leading to deliveries in waiting rooms or corridors (232, 233). Evidence from
Zambia and Tanzania has also shown how women regularly bypass community clinics to reach
first-level hospitals searching for quality services (234, 235). Despite substantial additional
time and financial costs to the patient, high bypassing rates could indicate significant gaps in

health system efficiency and coverage of health services (235, 236).

Health facility and provider factors that delay receiving care and potentially lower women’s
trust in the health systems include poor quality of services exacerbated by disrespect and
abuse during childbirth (139). Women have reported verbally and physically abusive providers
who are disrespectful and lack compassion and care during childbirth (210). Women have
expressed additional concerns regarding facility birth, including exposure to unnecessary
surgical interventions (episiotomy or CS), unfamiliar birthing positions, and undesirable and
intrusive physical examinations (139, 210). These negative interactions with providers and
exposure to undesirable procedures were heightened for women of low socioeconomic status

(232).
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Evidence suggests CS rates of 10% to 15% capture the ideal desirable rates at the population
level. We found the highest national rates in Ghana (12.8%), Rwanda (13.0%), Namibia
(14.6%), and South Africa (24.2%). The majority of countries (56%) reported CS rates of 5% to
15%. A very low rate of CS (<5%) is indicative of poor access to surgical care, that will lead to
maternal and neonatal deaths from preventable causes (140, 237). Of all births, 1% to 2% are
associated with conditions such as placenta previa and obstructed labour that require
lifesaving CS (65). The very low CS rates reported in some countries might indicate a lack of
access, particularly for low-income women. We found rates of less than 3% in Nigeria, Mali,
Gambia, Ethiopia and Chad. In ten (40%) countries, the rate of CS was less than 1% among the
poorest quintile but the rate was more than 15% among the richest quintile in nine countries.

Such inequalities must be urgently addressed.

Our study demonstrated that socioeconomic factors causing delay in seeking care make
significant contributions to disparities in SBA and CS. We found that maternal education,
household wealth status, and access to mass media were significant predictors of SBA and CS
uptake. Having four or more antenatal care contacts positively influenced the use of SBA and
caesarean deliveries. There is strong evidence that the use of quality antenatal care improves
maternal and newborn health outcomes (2, 215, 217). Having higher levels of education and
access to mass media (i.e., watching TV) positively influenced the uptake of SBA and CS.
Education and mass media are important tools to create awareness and promote health
service use (217). Women from rural areas were less likely to have both SBA and CS compared
to women residing in urban areas. This finding is consistent with those of earlier studies (218,
238) and could result from a less developed health infrastructure and fewer skilled providers
in rural areas (196). Some studies have also suggested that women from rural areas who

attend urban health facilities are more likely to be treated poorly (210).
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While there is a need for multifaceted interventions to address persistently high rates of
maternal and neonatal mortality in sub-Saharan Africa, a lack of capacity and funding and
constant challenges of policy change make it difficult to implement well integrated strategies.
However, some of these policies can be implemented in a phased manner. Examples include
cash incentives in India (239), policies that restrict home deliveries with traditional birth
attendants in Malawi and Rwanda (226, 227), user fee exemptions in many sub-Saharan
African countries with a slower follow-up of quality improvements, communication and

referral links, outreach health education and transportation funds.

Based on our findings, we make the following policy recommendations. First, strengthening
referral systems by expanding delivery services at mid-level facilities and reduce the number
of low-quality deliveries at rural facilities. Improvements in the workforce, equipment and
supplies in health facilities are core strategies for maternal and child health services in most
countries (196, 240). These strategies will strengthen lower-level facilities and reduce
women’s desire to bypass the nearest primary care facility to seek care in higher-level facilities
that places a large financial burden on the most vulnerable families (214). Sometimes women
bypass primary facilities to seek care at private facilities because of perceived poor-quality
care. However, private facilities may not always provide higher quality services and may
expose women to out-of-pocket expenditure. Second, there is a need to improve access for
vulnerable rural women through funding for transport infrastructure, and targeted subsidies
for services (214, 239). For example, in 2005, India implemented a national conditional cash
transfer program, known as Janani Suraksha Yojana (JSY) that increased SBA by 5% to 44%,
which was highly variable by state (239). Third, a strong focus on quality improvements at all
levels of delivery facilities, with a focus on ensuring and achieving respectful, non-abusive,

and high-quality intrapartum care for all women (139, 210). We believe addressing concerns
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related to low-quality or disrespectful care at facilities would remove an important barrier to
facility birth for many women. Fourth, increasing specialised maternity facilities and

dedicated maternity wards within larger institutions are needed.

The strengths of our study include the use of a large sample size involving multiple nationally
representative population-based surveys collected from 25 sub-Saharan African countries.
Most multi-country studies in this area have only focused on addressing wealth related
inequalities. Our analysis examined spatial patterns, wealth-related within-country
inequalities and critical contributions of other social determinants of health such as maternal
education, access to media, use of ANC, place of residence and distance to a health facility.
The limitations of our study include using data from the Demographic and Health Surveys
based on a recall period of five years. Second, clinical indications for CS were not available as
there was no data to identify whether the procedure was an elective or emergency CS. Third,
we used the most recent data available from the Demographic and Health Surveys, which
dates back to 2013 for some countries, and there may be differences in the current rates for

some countries.

Conclusions

Facility-based childbirth is a priority global health agenda. There are encouraging signs of
progress and indications that facility-based delivery could become the new normal in most
sub-Saharan Africa countries. However, continued efforts are needed to reach vulnerable
population subgroups as we found that three in eight women did not have a SBA. Across all
countries, we found significant pro-rich inequalities in SBA and CS. Women from the poorest

quintile were more likely to miss out on SBA and CS. Those women who did receive SBA or CS
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were more educated, had access to mass media (TV), had four or more ANC contacts, were

residents of an urban area and had no distance problems to access a health facility.

Wealth-related inequalities within countries could be due to a combination of scarce access
to CS among the poor and high levels of caesarean use without medical indication among rich.
Countries should clearly differentiate between population subgroups and invest in targeted
policies and strategies to improve access and ensure equity in SBA and CS. Improving the
quality of care, ensuring respectful, non-abusive delivery services are critical strategies to
increase the uptake of facility-based delivery. In addition, country-specific strategies are

critical to addressing these inequalities to improve maternal and newborn health.

5.5 Chapter summary

In this chapter, we discussed socioeconomic inequalities in access to skilled birth attendance
and caesarean deliveries. We have shown critical contributions of other social determinants
of health such as maternal education, access to media, place of residence and distance to a
health facility. We also demonstrated that the use of antenatal care is very critical for the

uptake of skilled birth attendance and caesarean delivery.

LLMICs face a persistent challenge in eliminating preventable maternal mortality. Reducing
maternal and child mortality requires ensuring equitable access to and quality of maternal
and child health services across all countries. In the previous chapters, we highlighted the
prevailing inequalities in the use of antenatal care and intrapartum care across sub-Saharan
African countries. In the next chapter, we decided to examine gaps in the continuum of care
for maternal health services. We aimed to identify service points with the highest dropout
occurs along the continuum of care. We then report on within-country wealth-related

inequalities across the continuum of care.
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Chapter Six: Continuum of care for maternal health services:

dropout, inequalities, and determinants

Preamble

Continuum of care is a primary approach to ending preventable maternal and child mortality.
The continuum of care in maternal, newborn, and child health programs refers to the
integrated delivery of services from adolescence, pregnancy, childbirth, and the postnatal
period to childhood. This chapter contains a manuscript that reports on the continuum of care
for maternal health services, which refers to ensuring access to quality antenatal care during
pregnancy, skilled birth care providers during childbirth and postnatal care for the newborn
and the mother. Health systems across all countries target and work towards ensuring
equitable access to these maternal health services. However, in chapters four and five, we
reported that this is not always the case. We found inequalities in access to quality antenatal
care (chapter 4) and skilled birth attendance, and caesarean section (chapter 5).

In this chapter, we aimed to identify where the gaps were along the continuum of care for
maternal health services. We estimated dropout rates along the continuum of care at each
service point. We explored how within-country wealth-related inequalities change across the

continuum of care. We then reported on drivers of inequality in the continuum of care.

Bobo F.T., Asante A, Woldie M, Dawson A, Hayen A. Evaluating equity across the continuum
of care for maternal health services: analysis of household surveys from 25 sub-Saharan

African countries. International Journal for Equity in Health. (Under review)
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Manuscript three: Evaluating equity across the continuum of care for
maternal health services: analysis of household surveys from 25 sub-

Saharan African countries
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Key messages

e The continuum of care is an essential approach to addressing maternal, neonatal and
child health inequalities.

o We found a low continuum of care coverage across all countries and socioeconomic
levels. There were persistent and increasing inequalities along the continuum of care
across many countries.

e Access along the continuum of care can be improved by strengthening the link
between place and time health care services.

e Expand and improve service coverage along the continuum of care to ensure access

for vulnerable populations and address low coverage.
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6.1 Abstract

Background: Ensuring access to the continuum of care for maternal, neonatal, and child
health is an effective strategy for reducing maternal and child morbidity and mortality. We
investigated the extent of dropout, wealth-related inequalities, and drivers of inequality in

the continuum of care for maternal health services in sub-Saharan Africa.

Methods: We used Demographic and Health Surveys from 2013 to early 2021 for 25 sub-
Saharan African countries. We performed spatial analysis to show the national and
subnational maternal health service coverage. We then used the concentration index to
estimate wealth-related inequalities across the care continuum for maternal health services.
Using multilevel logistic regression models, we identified predictors of inequalities in the

recommended continuum of care package.

Results: About 87% of women reported having at least one antenatal care (ANC) contact, but
only 30% of women received the recommended care package that includes four or more ANC
contacts, skilled care at birth, and postnatal care (PNC). The proportion of women who had
the recommended package of care ranged from 6.5% in Chad to 69.5% in Sierra Leone. Nearly
9% of women reported not having contact with the health system during pregnancy or
childbirth; this ranged from 0.1% in Burundi to 34% in Chad. Disadvantaged women were
more likely to have no contact with the healthcare system and less likely to have the
recommended care continuum than wealthier women. Women with higher education levels,
higher exposure to mass media (radio and TV), and higher household wealth status had

increased continuum of care uptake.

Conclusions: There were persistent and increasing inequalities along the continuum of care

across many countries. Improving access to and integration of services are required to
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improve maternal and child health. Initiatives and efforts to improve maternal health services
should prioritise and address the needs of communities and groups with low coverage of

maternal health services.

Keywords: Equity, Socioeconomic factors, Maternal health, Continuum of care
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6.2 Introduction

Ending preventable maternal mortality continues to be a persistent challenge worldwide,
especially in low- and lower-middle-income countries (LLMICs) (1, 2). Women in sub-Saharan
Africa, in particular, have a significantly higher risk of dying from causes related to pregnancy
and childbirth than in any other region, accounting for 66% of all maternal deaths in 2017

globally (1).

In the past two decades, there have been significant increases in health facility construction
in LLMICs (3). However, these changes have not always brought anticipated reductions in
maternal mortality. At current progress, it is likely we will fall short of achieving the SDG 3.1
target of reducing maternal mortality to fewer than 70 per 100 000 live births (4). The failure
to establish continuity of care during pregnancy and childbirth and provide care to the mother

and baby after birth is the main reason for the slow progress in LLMICs (5, 6).

Ensuring access to the continuum of care for maternal, newborn, and child health across all
countries and socioeconomic levels is critical to improving health outcomes and achieving the
SDG target for maternal health (4, 5). However, access to care is limited in many LLMICs (7).
Moreover, maternal, neonatal, and child health programs in these countries are often weakly

established or integrated, especially during childbirth and the postnatal period (2).

Disparities in access to maternal and child health services continue within and between
countries, along with factors such as geography, gender, religion, ethnicity, wealth, and other
socioeconomic (8). The poor and vulnerable populations bear the largest share of morbidity
and mortality but have minimal access to health care services (9). Addressing such inequalities

requires generating evidence on inequality and determinants of inequality in the use of health
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services. Most studies have examined inequalities in using individual maternal health services
(10-12), but only a few have assessed the prevalence and factors associated with access to
the continuum of care for maternal health services (13-15). Comparisons across the
continuum of care disaggregated by social determinants of health is crucial to understand

inequalities in health coverage and if similar strategies can be used to reduce inequalities.

In this paper, we presented a different approach to examining inequities and attritions along
the continuum of care for maternal health services. First, we examined socioeconomic
inequalities among women who had no contact with the health system from pregnancy to
childbirth. We then estimated inequalities in dropouts along the continuum of care among
women who had four or more antenatal care (4+ ANC contacts) contacts and among women
who had the recommended care package (4+ ANC contacts, skilled birth attendance and
postnatal care). A previous study used a descriptive approach to examine inequalities in
continuum of care in 10 geographical regions in Africa, Asia and Latin America and the
Caribbean across different categories of age, household wealth quintile, residence (rural or
urban) and parity (16). To our knowledge, this is the first study to examine inequalities in

dropouts along the continuum of care.

We aimed to address this gap by systematically analysing inequalities along the continuum of
care for maternal health services in 25 sub-Saharan African countries. Specifically, we
assessed the extent of dropout along the continuum of care in these countries. We further
explored within-country wealth-related inequalities across the continuum of care. We then
identified predictors of inequality in the continuum of care and discussed the implications of

our findings for health systems.
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6.3 Methods

6.3.1 Data

We used the latest Demographic and Health Survey (DHS) data from 25 sub-Saharan African
countries that were conducted between 2013 to 2021. We included surveys from Angola
(2015), Burundi (2016-17), Cameroon (2018), Chad (2014-15), DRC (2013-14), Benin (2018),
Ethiopia (2016), Ghana (2014), Guinea (2018), Kenya (2014), Lesotho (2014), Malawi (2015-
16), Mali (2018), Namibia (2013), Nigeria (2018), Rwanda (2014-15), Senegal (2017), South
Africa (2016), Zimbabwe (2015), Uganda (2016), Tanzania (2015), Zambia (2018), Gambia
(2013), Togo (2013-14), and Sierra Leone (2019). The DHS program uses standardised
methods and model questionnaires to ensure uniformity and comparability of data collected
across time and countries. Across all countries, the DHS uses standard survey design and
sampling methods. The sampling strategies and methodology have been described elsewhere
(17). The sample used for this analysis includes all women who had at least one live birth
during the five years preceding the respective surveys. We used the most recent live birth to

reduce recall bias in this analysis.

6.3.2 Measures

Our primary outcome variable of interest is the continuum of care for maternal health
services. We defined the continuum of care for maternal health services as women who had
received three services, including four or more ANC contacts (4+ ANC contacts), skilled care

at birth, and immediate postnatal care (within the first two days).

We estimated coverage of 4+ ANC contacts as the proportion of women who had at least four
ANC contacts with a skilled provider during their last pregnancy. We determined the

adequacy of the content of ANC using five key interventions for which data were reported
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and consistently available in all DHS across all countries. These were iron supplements, blood
pressure measurement, urine sample test, blood sample test, and tetanus protection at birth.
We defined the early initiation of ANC as ANC contact before 12 weeks of gestation. We
considered women who were unable to attend ANC or initiated later than 12 weeks of

pregnancy to have delayed ANC initiation.

We defined coverage of skilled birth attendance as a proportion of women who had
professional care assistance during childbirth from qualified personnel, including a doctor,
nurse, midwife, auxiliary midwife, or other cadres that each country considers skilled delivery
attendants. We then estimated coverage of postnatal checks as a rate of women who had
received care from a doctor, midwife, nurse, auxiliary midwife, or other cadres that each

country considers skilled delivery attendants within the first two days of childbirth.

6.3.3 Covariates

We used a framework developed by the WHO Commission on Social Determinants of Health
to explain determinants of inequality in the continuum of care. Household wealth index and
educational status were considered to determine the socioeconomic position of women (8).
We used the wealth index variable constructed in the DHS using principal components
analysis based on ownership of selected household assets such as television (TV), radio,
refrigerator, and vehicle; materials used for housing construction; and access to sanitation
facilities and clean water. Household wealth index was ranked into quintiles from the poorest

to the richest, depending on their level of wealth.

We categorised maternal education as (no education, primary, secondary, or higher). Women
were asked if they had serious problems accessing health care for themselves when they were

sick because of the long distance to health facilities and lack of money for treatment. We
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categorised women's ability to afford treatment costs and the distance to travel to the facility
as a big problem or not a big problem. We considered exposure to media, which we
categorised based on the frequency of reading newspapers, listening to the radio, and
watching TV as not at all, less than once a week, and once a week or more. The type of
residence was categorised as urban or rural. Our analysis also included maternal age (15 to

24, 25 to 29, 30 to 49) and parity (1 to 6).

We categorised maternal education as (no education, primary, secondary, or higher). We
determined barriers to accessing health services using two factors: women's ability to afford
treatment costs and the distance to travel to the facility, which we categorised as a big
problem or not a big problem. We considered exposure to media, which we categorised based
on the frequency of reading newspapers, listening to the radio, and watching TV as not at all,
less than once a week, and once a week or more. The type of residence was categorised as
urban or rural. Our analysis also included maternal age (15 to 24, 25 to 29, 30 to 49) and parity

(1to6).

6.3.4 Statistical analysis

We used ArcGIS software V.10.7.1 to show the spatial distributions of maternal health
services, including 4+ ANC contacts, skilled care at birth, and postnatal care at national and

subnational levels.

We then analysed dropouts across the continuum of care for maternal health services. We
calculated frequencies and proportions at individual points of contact along the care
continuum—antenatal, facility delivery and postnatal. We followed the minimum
recommended care pathway to assess the uptake of maternal health services at different

contact points, including four ANC visits, facility delivery and one postnatal visit. We used a
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decision tree to show the pathway choices women make at different points of care. We used
the concentration index (CCl) to estimate within-country wealth-related inequalities along the
continuum of care for maternal health services (18). We first estimated wealth-related
inequalities in no contacts with the health system from pregnancy to delivery. We defined
zero-contacts as women who did not have skilled care during pregnancy or childbirth. We also
estimated inequalities in having 4+ ANC contacts. We then calculated inequalities in having
the recommended continuum care contacts (4+ ANC contacts, skilled care at birth, and

postnatal care).

Concentration indices are used to estimate relative inequality by calculating the distribution
of one variable (e.g., having 4+ ANC contacts) over the other (wealth status) (18). The index
takes a value between - 1 and + 1; an index of 0 indicates equality in the uptake of the
recommended maternal care package along the continuum. A positive CCl value indicates a
pro-rich coverage of health variables (e.g., 4+ ANC contacts). A negative index implies a

disproportionate concentration of the health variable among the poor.

Wealth status is not the only factor determining the use of health services. However, the CCI
can only estimate wealth-related inequalities at a time. We used multilevel logistic regression
models to identify other social determinants of inequalities in the continuum of care (4+ ANC

contacts, skilled care at birth, and postnatal care).

The DHS program uses a multistage cluster sampling technique where participants in the
survey are nested within Primary Sampling Units (PSU) across all countries (17). Due to the

application of complex survey methods to collect data (i.e., hierarchical data), we used a
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multilevel model to account for three-level data — women at level 1, PSU (clusters) at level 2

and country at level 3 (19, 20).

We started the model-building process with the unconditional model (a model containing no
predictors), and then more complex models were built gradually by checking improvements
in model fit after each model was estimated. We used a Generalised Latent Linear Mixed
Model (GLLMM) in Stata, which enabled us to adjust for the hierarchical nature of the data
and the sampling weights (19).

We specified a 3-level model: level 1 variables included women (184,567) and their household
factors, at level 2 we adjusted for clustering (14,590), and at level 3 we adjusted for country
(25). Results are presented with adjusted odds ratios (ORs), and statistical significance was
declared when the P-value was <0.05. Analyses were conducted using Stata 16.1 and IBM

Statistical Package for Social Sciences (SPSS, Chicago, IL, USA) version 27.0.

6.4 Results

6.4.1 Coverage of maternal health services

We included data on 196 717 women who had a live birth (latest) five years preceding the
surveys. The majority (89%) of women had at least one ANC (ANC1) contact, 56% had 4+ ANC
contacts, 70% had skilled care at birth, and 48.2% had PNC within the first two days after
delivery. Women in Sierra Leone had the highest (89.5%) rates of 4+ ANC contacts, while Chad
reported the lowest (31.7%) rates (Figure 6-1). Skilled birth attendance ranged from 21.9% in
Chad to 95.9% in South Africa (Figure 6-2). The rate of PNC was highest in Gambia (87.9%)

and lowest in Ethiopia (16.5%) (Figure 6-3).
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Figure 6-1 National and subnational rates of four or more ANC contacts in 25 sub-Saharan

African countries
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Figure 6-2 National and subnational rates of skilled care at birth in 25 sub-Saharan African

countries
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Figure 6-3 National and subnational rates of postnatal care in 25 sub-Saharan African
countries

6.4.2 Continuum of care

Overall, 89% of women had at least one ANC contact, 56% (95% Cl: 55.5% to 56.6%) had 4+
ANC contacts and 44.6% (95% Cl: 44% to 45%) reported having both 4+ ANC contacts and
skilled care at birth. Four in nine (44.6%, 95% Cl: 44 to 45.2) women had at least one ANC
contact, skilled care at birth and PNC within the first two days of delivery. Only 29.8% (29.2%
to 30.3%) of women received the recommended care package that included 4+ ANC contacts,
skilled care at birth, and PNC (Figure 6-4). The proportion of women who received the
continuum of care from pregnancy to the postnatal period varied by country; the highest rates
were registered in Sierra Leone (69.5%) and the lowest in Chad, 6.5%. Namibia (53.4%),
Gambia (52.1%), Ghana (65.2%) and South Africa (65.4%) also reported relatively high rates

of care coverage across the continuum.
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Figure 6-4 Maternal health care pathway. Green boxes and arrows show the recommended
pathway. Rates of decline were calculated for all women (196717) included in the study.

Along the continuum of care, the uptake of services declined. Seven in ten women (70%, 95%
Cl: 69.7% to 70.8%) have not had at least one of the services (4+ ANC contacts, skilled care at
birth or PNC) from pregnancy to the postnatal period. Continuum of care dropout rates
ranged from 30.5% in Sierra Leone to 93.5% in Chad. About one in eleven women (8.5%, 95%
Cl: 8.2% to 8.9%) reported not having any contact with the health system at any point during
pregnancy or childbirth; this ranged from 0.1% in Burundi to 34% in Chad. The rates of women
who reported not having care at any stage were also high in Mali (12%), Angola (15%), Nigeria
(21.3%) and Ethiopia (33.5%).

6.4.3 Inequalities in the continuum of care

The wealth-related absolute inequality for all countries across the continuum of care was

extremely high, with 29 percentage points between the poorest quintile (18.4%) and the
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richest quintile (47.4%). The differences exceeded 50 percentage points in countries such as
Ghana (50.4%), Togo (54.8%), Cameroon (57.7%), and Nigeria (60.1%).

Figure 6-5 shows concentration indices for women with zero contacts, 4+ ANC contacts, and
women who received all the recommended care packages. A positive CCl indicates a pro-rich
coverage, while negative concentration indices suggest a pro-poor coverage.In many
countries, we observed persistent and increasing inequalities along the continuum of care.
Poor women were more likely to have no contact with skilled providers during pregnancy and
childbirth than richer women. Having no contact with the healthcare system was

disproportionately concentrated among poor women (Figure 6-5).
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We found inequalities in the coverage of 4+ ANC contacts in all countries except Burundi,
Gambia, and Zambia, where we found no wealth-related differences. In Sierra Leone, we
found a pro-poor coverage of 4+ ANC contacts (CCl=-0.031), but Guinea reported the highest
pro-rich coverage (CCl: 0.222). We also observed strong pro-rich coverage in Angola, Nigeria
and Ethiopia. Inequalities along the continuum of care were highest in countries such as
Angola (CCl= 0.37), Chad (CCl= 0.342), Guinea (CCI= 0.362), Nigeria (CCl= 0.384) and Ethiopia

(CCl= 0.404).

Table 6-1 shows predictors of inequality in the continuum of care. Older age women, higher
levels of education, exposure to media (newspaper, radio, or TV), and higher household
wealth status showed positive associations with the continuum of care. Compared with
women aged 15 to 24 years, being in any of the older age groups of 25 to 29 (AOR 1.28, 95%
Cl: 1.21, 1.36), 30 to 34 (AOR 1.58, 95% Cl: 1.44, 1.74) and 35 to 49 (AOR 1.81, 95% Cl: 1.54,
2.12) had increased the likelihood of receiving the full continuum of care. The odds of
receiving the full continuum of care were higher among women with secondary or higher
education (AOR 1.77, 95% Cl: 1.46, 2.15), followed by women who had primary education
(AOR 1.36, 95% Cl: 1.16, 1.59) compared to women who had no education. Reading a
newspaper at least once a week increased the odds (AOR 1.23,95% Cl: 1.11, 1.38) of receiving
the full continuum of care compared to women who did not read a newspaper at all. The odds
of receiving care across the continuum coverage increased with increasing levels of household
wealth status: as women of the richest quintile had the highest odds of attendance (AOR 1.87,
95% Cl: 1.39, 2.52), followed by those in the third quintile (Q4) (1.52, 95% CI: 1.21, 1.91) and

Q3 (AOR 1.29, 95% CI: 1.10, 1.51) than women from the poorest household.

133 |Page



We found that factors such as lack of money to pay for treatment, a longer travelling distance
to the health facility, and living in rural areas lowered the odds of receiving the full continuum
of care. Women who had financial problems accessing facilities had 9% (AOR 0.91, 95% Cl:
0.86, 0.97) lower odds of receiving care across the continuum than women who had no
financial problems. Women who reported travelling a long-distance to a facility had 10%
lower odds of receiving care across the continuum (AOR 0.90, 95% Cl: 0.83, 0.98) compared
to women who had a long-distance to travel to a health centre. Women from rural areas had
28% lower odds of receiving care across the continuum (AOR 0.72, 95% Cl: 0.62, 0.85) than

women from urban area.
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Table 6-1 factors associated with the uptake of care across the continuum.

Women who had Unadjusted OR P Adjusted OR P
Variables Frequency Percent continuum of care (95% Cl) (95% Cl)

% (95% ClI)
Age <0.001 <0.001

15-24 57563 29.3 27.6 (27, 28.2) 1.0 (Reference) 1.0 (Reference)

25-29 51040 25.9 30.3(29.6, 31.0) 1.05(1.01, 1.09) 1.28 (1.21, 1.36)

30-34 40220 20.4 31.5(30.7, 32.3) 1.08 (1.02, 1.14) 1.58 (1.44, 1.74)

35-49 47894 24.3 29.7 (29, 30.5) 0.98 (0.93, 1.04) 1.81(1.54, 2.12)

Parity <0.001 <0.001

1 41745 21.2 35.7 (34.9, 36.5) 1.0 (Reference) 1.0 (Reference)

2 37319 19 32.7(32,33.5) 0.85(0.81, 0.90) 0.79 (0.74, 0.85)

3 31479 16  31.4(30.6,32.2) 0.82(0.77,0.87) 0.71 (0.65, 0.78)

4 25161 12.8 29.2(28.4,30.1) 0.75(0.70, 0.80) 0.63 (0.57, 0.70)

5 19590 10 27.1(26.2, 28.0) 0.71(0.66, 0.76) 0.59 (0.52, 0.66)

6" or higher 41422 21.1 20.8(20.1,21.4)  0.59(0.53, 0.65) 0.48 (0.40, 0.56)

Highest educational <0.001 <0.001
level

No education 66815 34 20.3 (19.6, 21) 1.0 (Reference) 1.0 (Reference)

Primary 69861 35.5 24.9 (24.3, 25.4) 1.56(1.32, 1.85) 1.36(1.16, 1.59)

Secondary 60038 30.5 45.5(44.7,46.3) 2.80(2.20, 3.56) 1.77 (1.46, 2.15)

Wealth index combined <0.001 <0.001

Poorest 42111 21.4 18.2 (17.5, 19) 1.0 (Reference) 1.0 (Reference)

Poorer 41369 21 22.9(22.2, 23.6) 1.31(1.18, 1.47) 1.17 (1.07, 1.29)

Middle 39080 19.9 27.8 (27, 28.6) 1.64 (1.32, 2.04) 1.29(1.10, 1.51)

Richer 38234 194 35.3 (34.4, 36.3) 2.41 (1.75, 3.31) 1.52 (1.21, 1.91)

Richest 35923 18.3 46.6 (45.5,47.7) 4.04(2.76,5.92) 1.87(1.39, 2.52)
Frequency of reading <0.001 <0.001
newspaper

Not at all 164995 83.9 27.5(26.9, 28) 1.0 (Reference) 1.0 (Reference)
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Less than once a week

At least once a week
Frequency of listening
to the radio

Not at all

Less than once a week

At least once a week
Frequency of watching
television

Not at all

Less than once a week

At least once a week
Lack of money for
treatment

No problem

Big problem
Distance to a health
facility

No problem

Big problem
Place of residence

Urban

Rural

19029
12573

85569
38844
72225

121943
25397
49181

85586
96263

112044
69802

65269
131448

9.7
6.4

43.5
19.8
36.7

62.1
12.9
25

47.1
52.9

61.6
38.4

33.2
66.8

39.7 (38.6, 40.7)
42.9 (41.4, 44.3)

22.2(21.6, 22.8)
34.5 (33.6, 35.5)
35.8(35.1, 36.4)

21.8(21.2,22.3)
36.2(35.1,37.3)
45.8 (44.9, 46.7)

37.4(36.7, 38.2)
26.8 (26.1, 27.4)

36.6 (36.0, 37.3)
24 (23.3,24.7)

43 (42, 43.9)
23 (22.4, 23.6)

1.65 (1.48, 1.84)
2.02(1.78, 2.29)

1.0 (Reference)
1.37 (1.26, 1.49)
1.64 (1.51, 1.79)

1.0 (Reference)
1.51, (1.33, 1.70)
2.27 (1.94, 2.64)

1.0 (Reference)
0.71 (0.66, 0.76)

1.0 (Reference)
0.75 (0.69, 0.81)

1.0 (Reference)
0.37 (0.28, 0.48)

<0.001

<0.001

<0.001

<0.001

<0.001

1.15 (1.06, 1.25)
1.23(1.11, 1.38)

1.0 (Reference)
1.13(1.05, 1.22)
1.23(1.16, 1.31)

1.0 (Reference)
1.11 (1.02, 1.20)
1.25(1.13,1.39)

1.0 (Reference)
0.91 (0.86, 0.97)

1.0 (Reference)
0.90 (0.83, 0.98)

1.0 (Reference)
0.72 (0.62, 0.85)

<0.001

0.002

0.011

0.007

0.001
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6.5 Discussion

Continuity in the use of antenatal care, skilled birth attendance, and postnatal care
substantially improve maternal and child health outcomes (5). However, the use of these
services is either limited and/or fragmented in many sub-Saharan African countries. In our
study, 87% of women-initiated contact with health systems during pregnancy, but only 30%

of women completed the continuum of care.

Over half of all maternal and newborn deaths occur during birth and the first few days of life
(21). During the first days of life, when mothers and newborns need care and have a higher
risk of dying than at any other time, access to care is limited. In our study, only 48% of women
reported receiving postnatal care within the first two days. This could be associated with
countries' maternal and child health programs, which tend to prioritise improving the rates
of skilled birth attendance rather than other maternal and child health services (6). We found
higher rates of skilled birth attendance compared to 4+ ANC contacts, and coverage of care

was at its lowest during the postpartum period.

We found significant spatial and wealth-related inequalities within and across countries.
Spatial inequalities explain the poor access and low healthcare uptake commonly observed
across less developed regions characterised by limited health facilities, schools, electricity,
and road infrastructure. Low coverage is also common among vulnerable and hard-to-reach

communities (22).

We observed significant dropout along the continuum of care. This finding is consistent with
previous studies (13, 23, 24). Gaps in the continuity of care from ANC1 to 4+ ANC contacts
might be because of delayed initiation and poor content of care women received during early

contacts. The majority of women (63%) had delayed ANC initiation. Women also received low
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content of care across all countries and socioeconomic levels. Even when women managed
to have adequate ANC contacts, only half reported receiving blood sample tests, blood
pressure taken, urine sample test, iron supplements, and tetanus protection at birth in the
current study. This shows significant gaps in the quality of ANC women received. This is also
in line with previous studies in the region (25). WHO now recommends a minimum of eight
contacts in the new ANC model introduced in 2016, but increasing the number of contacts
alone cannot improve health outcomes without improving the quality of care delivered to

women (26).

Substantial gains in maternal health can be made by improving access to care during the
postpartum period (2, 27). However, health facilities and providers give less attention to
postpartum care. The hours and days after delivery remain a critically dangerous period for
both mother and newborn (6, 28). During this period, more than 60% of all maternal deaths
occur, and the death of newborns amounts to 47% of all child deaths under the age of 5-years
(1). The postnatal period is the period where the continuum of care is most often interrupted.
Even when deliveries occur at the healthcare facilities, many mothers and babies are
discharged early, sometimes within a few hours (6, 29). We found low coverage of PNC and
high dropout between delivery and the postnatal period. The decline in care could be
associated with a lack of a clear line of professional responsibilities (5). In many countries, the

handover and communication between maternal and child programs are not well established

(2).

The overall coverage of the continuum of care was low across countries and socioeconomic
levels. Women of low socioeconomic status require affordable, acceptable, and appropriate

access to quality health services as they bear the greatest burden of morbidity and mortality
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(2, 30). However, this is not always the case, as poor women and children have poorer access.
In our analysis, the rates of no contact were higher among the poorest by 14% compared to
women in the richest quintile. The rates of women who have not had any care during
pregnancy and childbirth were more than 35% among the poorest quintile in countries such
as Chad (39%), Angola (40%), Nigeria (43%), and Ethiopia (50%), but this was less than 1%
among the richest quintile in 20 of the 25 study countries. The gap in having a full continuum
of care was also large, with a difference of 29 percentage points between the poorest quintile

(18.4%) and the richest quintile (47.4%).

The fact that almost all women (87%) initiated contact with the health systems presents an
opportunity to strengthen maternal, neonatal and child health. This may be accomplished
through the delivery of essential interventions that include ANC, skilled care at birth, PNC,
and related neonatal and child health services. However, women in many sub-Saharan African
countries encounter multiple challenges that limit their access to these services. Poor
implementation of service packages, inadequate linking of services in the care package, and
neglect of some critical interventions could contribute to the access constraints (2, 6). Delays
in seeking care, financial hardships, and poor-quality care in health facilities also contribute

to poor maternal and child health outcomes (5, 28).

Several factors contribute to inequalities in maternal and child health services. Older age
women, women with lower parity, those who had primary or higher education, women with
improved access to mass media, and those from higher wealth status had higher odds of

completing the continuum of care.

The influence of maternal education and exposure to media on access to maternal healthcare

services could be due to the role education and media play in bridging the knowledge gap by
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informing and sensitising women on the benefits of maternal and child healthcare services,
which leads to positive attitudes and improves health-seeking behaviour. As a result, women
with higher education and exposure to mass media were more likely to initiate ANC early and
complete the continuum of care in our analysis. This finding is consistent with previous studies

in the area (13, 23, 25, 31).

In our study, women who travelled long distances to health facilities, lacked money for
treatment, and lived in rural areas were less likely to complete the continuum of care. Women
and children in rural areas, marginalised groups and those living in hard-to-reach and remote
areas are the most underserved (32-34). For example, women in rural sub-Saharan African
countries were less likely to receive skilled care at birth than their urban counterparts (31).
However, disadvantaged women in urban areas do not always have better access, highlighting
that poverty is one of the main drivers of inequality in the use of healthcare services. For
example, caesarean rates were the lowest among the poorest women in rural and urban areas

in many sub-Saharan African countries (31).

Inequity also manifests in other ways. Many women experience mistreatment while attending
health facilities for pregnancy and childbirth (35, 36). This is even more common among poor
women. For example, in many sub-Saharan African countries, poor women experience verbal
and physical abuse from providers in many health facilities (37, 38). Lack of respectful care
discourages women from using available services and erodes public trust in the health care

systems (35).

6.5.1 Policy implications
Adapting and implementing the continuum of care as a priority strategy effectively achieves

high coverage of maternal, neonatal and child health interventions (5). Thus, to improve
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health and achieve the greatest reduction in deaths and morbidity, all of these packages must
reach mothers and their children at the appropriate level and time period. To that end, we

propose the following policy recommendations.

First, improve access along the continuum of care by strengthening the link between place
and time of services to reduce dropouts (2, 5, 6). Our analysis revealed that the poorest
women living in rural areas and those who had no education or access media had the highest
attrition along the continuum of care. Addressing the needs of underserved women would
require linking home and community care to quality healthcare services at primary health
facilities and district hospitals, which is crucial to bringing care closer to women and women
closer care. Establishing or strengthening these ties would increase interactive dialogue
within communities, improving service use. These linkages will also help that women and
newborns with complications are referred promptly and receive appropriate care at a proper

level to improve their survival rate.

Second, improving the quality of care across the continuum of care increases service uptake.
Addressing poor quality of care has been a critical challenge to health systems worldwide (39).
Poor quality of care is a known cause of delay for women and children in seeking care, more
so for poor and marginalised groups, who might receive a service that is not only technically
inadequate but also violates their right to respectful treatment at times (35). Disrespectful
care is also a known deterrent to women from having subsequent contact with the health

systems.

Third, improve access for vulnerable populations to address low coverage. Equity-oriented
interventions are vital to target and address the needs of specific groups based on their

poverty level, geographical location, and other factors that characterise vulnerability (4, 40).
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Fourth, provide economic support for vulnerable women through funding for transport
infrastructure and subsidies for service users to encourage demand service the uptake.
Conditional cash transfer works by transferring cash to poor households and other vulnerable
groups to stimulate uptake of health interventions (41). Evidence suggests that targeted,
conditional cash transfer programs can improve the use of healthcare facilities by the poorest

women and children (42).

Strengths of our study include the use of nationally representative population-based survey
large datasets across multiple sub-Saharan African countries. We used multiple approaches
to examine inequalities along the continuum of care for maternal health services. The
limitations of our study include using data from the DHSs based on a recall period of 5 years.
The latest DHS datasets for some countries date back to 2013, and there may be differences

in the current rates for some countries.

Conclusions

Coverage of continuum of care was low across all countries and socioeconomic levels. We
found persistent and increasing inequalities along the continuum of care across many
countries. Disadvantaged women were more likely to have no contact with the healthcare
system and less likely to access the continuum of care than wealthier women. Women who
received the continuum of care were educated, wealthy, urban residents who accessed mass
media and had no distance problems accessing a health facility. Higher integration and
improved access to quality healthcare services are required to enhance women's and
children's health outcomes. Initiatives to improve maternal health services should prioritise
the needs of communities and groups with low maternal health service coverage.
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Chapter Seven: Measuring inequality and drivers of
inequality in vaccination coverage in sub-Saharan Africa

Preamble

Maternal and child health services are integrated services. In the previous chapters, we
reported inequalities and drivers of inequality in access to maternal health services; antennal
care quality (chapter 4), intrapartum care (chapter 5) and continuum of care for maternal
health services (chapter 6). In chapter 6, we reported findings of persistent and increasing
inequality along the continuum of care across many countries. This set the foundation to see
how a lack of consistent use of maternal health services reflect on child vaccination uptake.
In this chapter, we decided to measure inequalities in vaccination coverage. Previous multi-
country studies in this area have often focused on assessing wealth-related inequalities.
However, investigations of inequality should aid in identifying all vulnerable groups in need
of vaccination and inform policies and programs that will reach these underserved
populations. We have also reported effects of antenatal care, and birth at facility on

vaccination uptake.

This chapter contains manuscript four, which measures inequalities in zero doses, incomplete,
and full vaccination across 25 sub-Saharan African countries. We have also identified drivers
of inequality in vaccination uptake. Based on the findings of chapter seven, we were
interested to see whether there were differences in the drivers of inequality at the regional
level (sub-Saharan Africa) and a specific country. For this purpose, in chapter eight, we also
investigated inequalities in vaccination coverage in Ethiopia using two waves of demographic

health surveys.
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7.1 Abstract

Background: Vaccines have substantially contributed to reducing morbidity and mortality
among children, but inequality in coverage continues to persist. In this study, we aimed to

examine inequalities in child vaccination coverage in sub-Saharan Africa.

Methods: We analysed Demographic and Health Survey data in 25 sub-Saharan African
countries. We defined full vaccination coverage as a child who received one dose of bacille
Calmette-Guérin vaccine (BCG), three doses of diphtheria, pertussis, and tetanus vaccine (DTP
3), three oral polio vaccine doses (OPV 3), and one dose of measles vaccine. We used the
concentration index (CCl) to measure wealth-related inequality in full vaccination, incomplete
vaccination, and zero-dose children within and between countries. We fitted a multilevel

regression model to identify predictors of inequality in receipts of full vaccination.

Results: Overall, 56.5% (95% Cl: 55.7% to 57.3%) of children received full vaccination, 35.1%
(34.4% to 35.7%) had incomplete vaccination, while 8.4% (95% Cl: 8.0% to 8.8%) of children
remained unvaccinated. Full vaccination coverage across the 25 sub-Saharan African
countries ranged from 24% in Guinea to 93% in Rwanda. We found pro-rich inequality in full
vaccination coverage in 23 countries, except for Gambia and Namibia, where we found pro-
poor vaccination coverage. Countries with lower vaccination coverage had higher inequalities
suggesting pro-rich coverage, while inequality in unvaccinated children was
disproportionately concentrated among disadvantaged subgroups. Four or more antenatal
care contracts, childbirth at health facility, improved maternal education, higher household

wealth, and frequently listening to the radio increased vaccine uptake.

Conclusions: Continued efforts to improve access to vaccination services are required in sub-

Saharan Africa. Improving vaccination coverage and reducing inequalities requires enhancing
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access to quality services that are accessible, affordable, and acceptable to all. Vaccination
programs should target critical social determinants of health and address barriers to better

maternal health-seeking behaviour.

Keywords: Vaccination, Immunisation, Socioeconomic factors, Inequality, Sub-Saharan Africa
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Highlights

e The objective of this study was to examine inequalities in full vaccination, incomplete
vaccination and zero-dose vaccination among 12 to 23 months children in 25 sub-
Saharan African countries.

e We found pro-rich inequality in full vaccination coverage in 23 countries, except for
Gambia and Namibia, where we found pro-poor vaccination coverage. While zero-
dose children were disproportionately concentrated among disadvantaged subgroups
in most countries.

e Four or more antenatal care contracts, childbirth at facility, improved maternal
education, higher wealth status, and frequently listening to the radio increased
vaccine uptake.

e Continued efforts to improve access to vaccination services are required in sub-

Saharan Africa.
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7.2 Introduction

Vaccination is among the most effective and safest public health interventions preventing 2
to 3 million child deaths each year (241, 242). Vaccines have made a major contribution to
the decline of some of the most dangerous diseases and eradication of smallpox (243). Over
the past few decades, the expansion of childhood vaccination services has helped achieve
significant milestones in child health indicators by reducing illness, disability, and death from
several infectious diseases (241). Worldwide, substantial progress has been made to
decrease child mortality in the last two decades, with vaccination playing a crucial role in

reducing under-five deaths from 12.5 million in 1990 to 5.3 million in 2018 (244).

However, extreme disparities in child mortality continue to exist across regions, within and
between countries (244). The sub-Saharan African region has the highest under-five mortality
rate globally and accounts for 52% of this age group's total deaths. In 2018, the region had an
average under-five mortality rate of 78 deaths per 1,000 live births, which translates to 1 in
13 children dying before their fifth birthday (244). This rate is 16 times higher than the average
ratio of 1 in 199 children in high-income countries. The majority of these deaths are
preventable or can be treated using affordable and simple interventions such as vaccination,
clean water and sanitation, adequate nutrition, and appropriate care by a trained health care

provider as needed (171, 244).

This disparity between high and low-income countries can be reduced if all children have
equal access to the benefits of vaccines regardless of their geographic, socioeconomic, or
demographic status (22, 242). However, this is not always the case; in many countries,

children are under-vaccinated or unvaccinated (174). As a result, vaccine-preventable
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diseases remain a cause of morbidity and mortality in many low- and middle-income countries

(LMICs) (244).

Over the past few decades, while vaccination services have shown progress in sub-Saharan
Africa, basic childhood vaccination coverage remains low in many countries in the region
(245). The majority of these countries are struggling or unable to reach the most
disadvantaged segments of their populations (246). In 2019, 19.7 million children remained
under-vaccinated or unvaccinated for DPT 3 vaccine worldwide, of whom 48% were in Africa
(246). The majority of these children lived in Nigeria, Ethiopia, the Democratic Republic of

Congo, Angola, and Guinea (174, 246).

Ensuring equitable access to vaccination services for all children is a critical target of the
Sustainable Development Goals (SDGs) (5). Addressing systematic disparities in access to child
vaccination requires careful assessment, monitoring, and targeted interventions. This paper
aims to address this gap by systematically examining inequalities in child vaccination coverage
within and between 25 sub-Saharan African countries. In addition, we identified the

predictors of inequality among receipts of full vaccination.
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7.3 Methods

7.3.1 Data

We used the latest Demographic and Health Survey (DHS) data from 25 sub-Saharan African
countries. We included all DHS that were conducted from 2013 to 2020. We excluded
countries with surveys before 2013, as it may not represent countries' current vaccination
coverage. The DHSs are nationally representative, large sample size surveys conducted in over
90 LMICs (67). DHS samples are stratified by geographic region and by rural or urban areas
within each region. The DHS uses a stratified two-stage cluster sampling design. In the first
stage of selection, the enumeration areas or primary sampling units (PSUs) are selected using
probability proportional to size (PPS) within each stratum. In the second stage, a complete
household listing is conducted in each of the selected clusters. Following the listing of the
households a fixed number of households are selected by equal probability systematic

sampling in the selected cluster.

Standard questionnaires are used across all countries to ensure comparability of data (67,
181). Countries are expected to adopt the full standard model questionnaire, but they can
add questions of particular interest. However, questions in the model can be deleted if they
are irrelevant in a particular country. The DHS uses standard sampling methods and design
across all countries. The sampling methods and design have been described elsewhere (67).
The sample used for the current analysis was limited to children aged 12 to 23 months at the

time of the survey, yielding a final sample of 55,102 caretaker/mother-child pairs.

7.3.2 Measures
Our primary outcome variable of interest is the receipt of all vaccinations, which we defined

as a child who had all recommended basic vaccines by the age of 12 months. Ideally, a child
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should receive BCG at birth, OPV 3 with an optional dose at birth and mandatory doses at 6,
10, and 14 weeks; DTP 3 at 6, 10, and 14 weeks; and one dose of measles vaccine at 9 months.
To estimate the proportion of fully vaccinated children, we created a composite variable for
children who had received all of these vaccines at the age of 12 months. Incomplete
vaccination was defined as a child missing at least one dose of any of the vaccines; and zero-
dose children, are those who had not received any doses of vaccines. Missed opportunities
for vaccination was defined as an occasion when a child who is eligible for vaccination with
no contraindications visits a health facility but does not receive one or more recommended
vaccines (172, 247). The DHS program determined child vaccination status from two sources.
Child vaccination record cards provided by mothers/caretakers were used as a primary
source, but if these were not available, mothers/caretakers’ verbal reports of children’s
immunisation status were recorded. The majority (87%) had vaccination record cards. Of
those, 35027 (64%) cards were seen by the data collectors, 12% had cards but were not seen

by the data collectors, and 11% no longer had cards. The remainder (13%) had no cards at all.

7.3.3 Independent variables

We used the WHO Commission on Social Determinants of Health framework (183) to identify
variables that may predict the inequitable coverage of full childhood vaccination. Household
wealth index, maternal education levels, and maternal occupational status were used as
indicators of mothers' socioeconomic position. The wealth index is a composite measure of a
household's cumulative living standard that is calculated using principal components analysis
(248). A household's cumulative living standard was determined based on ownership of
selected household assets such as television, radio, refrigerator, and vehicle; materials used

for housing construction; and access to sanitation facilities and clean water.
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We categorised mothers’ education levels as (no education, primary, secondary or higher).
For this analysis, we grouped related occupations and formed four categories of women’s
occupation status (not currently working, skilled and professional, agricultural, and sales and
services). We include exposure to media as one of the covariates in this study. We categorised
frequency of listening to radio and watching television (TV) as not at all, less than once a week,
and once a week or more. We categorised distance to a health facility — as a barrier to
accessing health services -- as a big problem or not a big problem). We also included the use
of reproductive and maternal health services, including the use of antenatal care that we
categorised as fewer than four, or four or more contacts), and place of delivery that we

categorised as birth at a health facility or home.

7.3.4 Statistical analysis

We used the concentration curve and concentration index to quantify socioeconomic
inequalities in full vaccination, incomplete vaccination, or zero-dose children. We used the
concentration curve to show inequality in vaccine uptake by plotting the cumulative
percentage of the population ranked by wealth status (x-axis) against the cumulative
percentage of the vaccination coverage on the y-axis. If all children had an equal uptake of
vaccine regardless of their wealth status, then the curve would overlap with the 45° line,
which indicates the presence of equality in the coverage of vaccination. If the concentration
curve falls below the 45° line of equality, it indicates that the uptake of vaccines is pro-rich,

but if the curve falls above equality, it indicates pro-poor vaccine uptake.

Concentration indices are used to measure relative inequality by estimating the distribution
of one variable (e.g., full vaccination) over the other (wealth status). Concentration index (Cl)

is two times the area between the line of equality and the concentration curve. The index
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takes a value between -1 and +1; an index of 0 indicates equality in the uptake of vaccines.
The concertation index takes on a positive value if there is an uneven concentration of
vaccination coverage among the rich, and a negative value of the concentration index implies
pro-poor vaccination coverage (193). We used conindex command to estimate concentration
indices in Stata (249). The estimated concentration indices with confidence intervals are
presented in figure 6-3. A positive CCl indicates pro-rich full vaccination coverage; if the
confidence interval involves zero, inequalities are statistically insignificant, while negative

concentration indices suggest a pro-poor full vaccination coverage.

We used a multilevel logistic regression analysis to determine factors driving inequalities in
full vaccination among children. We adjusted for sampling design (stratification and
clustering) and sampling weights. We specified a 3-level model: at level 1 we adjusted for
child, mother, and household factors (46,790 mother-child pairs); at level 2 we adjusted for
clustering (12,948 clusters); and at level 3 we adjusted for a country (25 countries). Results
are presented with adjusted odds ratios (OR) and statistical significance was declared when
the p value was < 0.05. Analyses were conducted using Stata 14.2 and IBM Statistical Package

for Social Sciences (SPSS, Chicago, Il) version 25.0.

7.4 Results

Our sample included data from 55,102 children aged 12 to 23 months in 25 sub-Saharan
African countries. The number of children per country ranged from 655 in Lesotho to 6143 in
Nigeria; these reflect the populations of each country. The majority (68.6%) of children were

from rural areas; (22.6%) were from the poorest quantile; and 35.1% of their mothers had no
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education. The majority, 56% of mothers had four or more antenatal care contacts, and

(66.9%) gave birth at a health facility (Table 7-1).

7.4.1 Vaccination coverage

Overall, 56.5% (95% Cl: 55.7% to 57.3%) of children received full vaccination; 35.1% (34.4% to
35.7%) received incomplete vaccination; while 8.4% (95% Cl: 8.0% to 8.8%) of children
received zero-dose. Missed opportunities for vaccination across all countries was 43.5% (95%
Cl: 42.7% to 44.3%); this ranged from 7.3% in Rwanda to 76.1% in Guinea. Figure 7-1 shows
coverage of all recommended vaccinations that all children should receive by the age of 12
months. The BCG vaccine had the highest coverage at 86.2% (95% Cl: 85.6% to 86.8%);

whereas three doses of oral polio vaccine had the lowest coverage at 68.2% (95% Cl: 67.5%

to 68.9%).
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Figure 7-1 Vaccination coverage among children aged 12-23 months in 25 Sub Saharan
Africa countries (DHS 2013 - 2018)
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There were important differences across the countries in vaccination uptake. For example, in
Ghana, Burundi, and Rwanda more than 77% of children received full vaccination; but
coverage was less than 40% in Ethiopia, Nigeria, Angola, Chad, and Guinea (Figure 7-2). The
highest full vaccination coverage was in Rwanda (93%); while Guinean children received the
lowest coverage of full vaccination (24%). The proportion of children who received
incomplete vaccination was highest in Chad (56%), while the lowest proportions were
registered in Rwanda (7%). In Guinea, 23% of children received zero-dose vaccination, while

this was as low as 0.3% in Burundi.
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Vaccination coverage by country

Rwanda 2014-15
Burundi 2016-17
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Figure 7-2 Child vaccination coverage in 25 Sub Saharan Africa countries (DHS 2013 -
2018)
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7.4.2 Socioeconomic inequalities

Figure 7-3 shows socioeconomic inequalities in child vaccination in 25 sub-Saharan African
countries. With increasing child vaccination coverage, socioeconomic inequalities in
vaccination uptake decreased in countries such as Rwanda (CCl: 0.019, 95% Cl: 0.01 to 0.029),
Burundi (CCl: 0.006, 95%Cl: -0.005 to 0.017), and Ghana (CCl: -0.003, 95% ClI: -0.03 to 0.024).
On the other hand, as vaccination coverage decreased, socioeconomic disparities in
vaccination uptake increased in countries such as Nigeria (CCl: 0.269, 95% CI: 0.241 to 0.297),
Angola (CCl: 0.299, 95% CI: 0.254 to 0.344) and Guinea (CCI: 0.153, 95% Cl: 0.074 to 0.231).
Receipt of full vaccination was pro-rich across most countries, except in Gambia (CCl: -0.138,

95% Cl: -0.185 to -0.092) and Namibia (CCl: -0.05, 95% Cl: -0.079 to -0.021).
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Figure 7-3 concentration indices child vaccination status across 25 Sub Saharan Africa

countries (DHS: 2013 - 2018)
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We also found that countries had varied distribution in the coverage of incomplete
vaccinations. In most countries, incomplete vaccination was either disproportionately
concentrated among disadvantaged subgroups (e.g. in Rwanda, Tanzania, Cameroon, and
Nigeria) or showed no statistically significant inequalities (e.g. Burundi, Ghana, Zimbabwe,
South Africa, and Benin). On the other hand, zero-dose children were disproportionately
concentrated among disadvantaged subgroups in most countries. Inequalities in zero-dose
children was highest in Benin (CCl: -0.385, 95% Cl: -0.474 to -0.297) followed by Angola (CCl:
-0.358, 95% Cl: -0.416 to -0.300) and Nigeria (CCl: -0.311, 95% Cl: -0.351 to -0.272) (Figure 7-

3).

We also found variations in full vaccination across different regions of sub-Saharan Africa. The
highest inequalities in coverage were registered in the Central African region (CCl: 0.148, 95%
Cl: 0.127 to 0.169) that include countries such as Cameroon, DR Congo, Angola, and Chad;
while the Southern African region showed no inequalities (CCI: -0.009, 95% ClI: -0.030 to 0.012)

(Figure 7-4).
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Figure 7-4 concentration curves full vaccination status across Sub Saharan Africa regions
(DHS: 2013 - 2018)

Table 7-1 shows predictors of full vaccination in the 25 sub-Saharan African countries. We
found multiple factors that were associated with higher odds of full vaccination, including:
increasing childbirth order, four or more antenatal care contracts, childbirth at a health
facility, improved maternal education, higher household wealth, frequently listening to the
radio, and residence in rural areas. Children whose mothers attended four or more antenatal
care had higher odds (AOR 1.44, 95% Cl: 1.24, 1.68) of receiving full vaccination than those
who had fewer than four antenatal care contacts. Children who were born at health facilities
had higher odds (AOR 1.79, 95% Cl: 1.60, 2.01) of receiving full vaccinations than those who

were born at home.

The odds of receiving full vaccination increased with the rising level of mother’s education:
children of women with primary level education (AOR 1.22, 95% Cl: 1.06, 1.40) and those with
secondary or higher education had higher odds (AOR 1.49 95% Cl: 1.24, 1.80) compared to

children of women who had no education. The increasing wealth of women’s household also
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increased the odds of children receiving full vaccination. Children from the richest (fifth)
guantile had the highest odds of receiving full vaccination (AOR 1.66, 95% CI: 1.27, 2.17),

followed by those in the fourth quintile (AOR 1.40 95% Cl: 1.20, 1.62) compared to children

from the poorest household (Table 7-1).
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Table 7-1 Factors associated with receiving full vaccinations

Study variables

Number (%) of study
participants

Received full

Frequency Percent vaccinations (95% Cl) Unadjusted OR(95CI) P Adjusted OR (95 Cl) P

Parity 0.002 0.005

First 12443 22.6 61.2 (60.0to 62.4) 1.0 (Reference category) 1.0 (Reference category)

Second 10598 19.2 59.4 (58.1 to 60.8) 1.01(0.91, 1.11) 1.13 (1.02, 1.25)

Third 8846 16.1 58.6 (57.2 to 60.0) 0.98 (0.89, 1.07) 1.14 (1.03, 1.27)

Fourth 6940 12.6 57.0 (55.5 to 58.6) 0.95 (0.86, 1.06) 1.20 (1.06, 1.34)

Fifth or more 16275 29.5 50.0 (48.8 to 51.2) 0.79 (0.70, 0.90) 1.05 (0.93, 1.17)
Antenatal care contacts <0.001 <0.001

Less than 4 contacts 23146 44.0 48.3 (47.2t049.4) 1.0 (Reference category) 1.0 (Reference category)

Four or more contacts 29490 56.0 63.8 (62.9 to 64.6) 1.78 (1.44,2.21) 1.44 (1.24, 1.68)
Place of delivery <0.001 <0.001

Home 18247 33.1 36.8(35.6t0 38.0) 1.0 (Reference category) 1.0 (Reference category)

Health facility 36855 66.9 66.4 (65.6 to 67.2) 2.24(1.90, 2.64) 1.79 (1.60, 2.01)
Mother’s education levels <0.001 <0.001

No education 19347 35.1 43.8 (42.5t045.1) 1.0 (Reference category) 1.0 (Reference category)

Primary 19481 354 62.6 (61.5 to 63.6) 1.58(1.30, 1.91) 1.22 (1.06, 1.40)

Secondary or higher 16273 29.5 64.6 (63.5 to 65.7) 2.44 (1.82, 3.26) 1.49 (1.24, 1.80)
Mother’s occupation 0.034 0.022

Not working 14037 27.4 56.1 (54.7 to 57.5) 1.0 (Reference category) 1.0 (Reference category)

Skilled and professionals 3760 7.3 61.0 (58.7 to 63.2) 1.31(1.15, 1.49) 0.99 (0.86, 1.14)

Sales and services 15446 30.1 53.8 (52.6 to 55.1) 1.07 (0.94, 1.21) 0.97 (0.88, 1.07)

Agriculture 18008 35.1 60.3 (59.0 to 61.6) 0.97 (0.83, 1.14) 1.17 (1.02, 1.34)
Household wealth index <0.001 <0.001

Poorest 12469 22.6 49.6 (48.1t0 51.1) 1.0 (Reference category) 1.0 (Reference category)

Poorer 11926 21.6 52.8 (51.4 to 54.2) 1.22 (1.10, 1.36) 1.13 (1.02, 1.26)

Middle 11068 20.1 57.3 (56.0to0 58.7) 1.53(1.31, 1.80) 1.27 (1.12, 1.44)

Richer 10230 18.6 60.2 (58.8t0 61.7) 1.86 (1.45, 2.40) 1.40 (1.20, 1.62)

Richest 9408 17.1 66.1 (64.5 to 67.6) 2.51(1.64, 3.82) 1.66 (1.27,2.17)
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Frequency of listening to
radio

Not at all

Less than once a week

At least once a week
Frequency of watching
television

Not at all

Less than once a week

At least once a week
Distance to health facility

Not a big problem

Big problem
Place of residence

Urban

Rural

23904

10602
20559

34992

6746
13298

31235
19640

17288
37813

43.4

19.3
37.3

63.6

12.3
24.2

61.4
38.6

314
68.6

48.4 (47.3 t0 49.6)

61.5 (60.2 to 62.9)
63.6 (62.6 to 64.6)

54.0 (53.1 to 55.0)

59.1 (57.4 to 60.7)
62.6 (61.3 to 64.0)

60.3 (59.4 to 61.2)
52.8 (51.6 to 54.0)

59.0 (57.7 to 60.3)
55.6 (54.6 to 56.6)

1.0 (Reference category)
1.44 (1.29, 1.60)
1.52(1.41, 1.65)

1.0 (Reference category)
1.24 (1.01, 1.53)
1.64 (1.30, 2.06)

1.0 (Reference category)
0.77 (0.69, 0.87)

1.0 (Reference category)
0.70 (0.52, 0.94)

<0.001

<0.001

0.001

0.008

1.0 (Reference category)
1.18(1.05, 1.34)
1.18 (1.06, 1.30)

1.0 (Reference category)
0.91(0.81, 1.02)
1.01(0.89, 1.15)

1.0 (Reference category)
0.94 (0.87,1.01)

1.0 (Reference category)
1.19 (1.03, 1.36)

0.005

0.204

0.083

0.017
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7.5 Discussion

We systematically examined inequalities in child vaccination in 25 sub-Saharan African countries.
We found differences in national full vaccination coverage ranging from 24% in Guinea to 93% in
Rwanda. We also observed inequalities in the receipt of full vaccination between and within

countries.

COVID-19 pandemic might have worsened the already existing persistent and severe disparities
in accessing healthcare services. Routine vaccination disruptions due to Covid-19 maybe even
more detrimental for poor households and remote or rural areas in low-income and middle-
income countries. Globally, in 2020, an estimated 30 million children might have missed doses of
DTP3, and 27-2 million might have missed measles-containing vaccine doses. In Pakistan, there
was a daily 52.5% vaccinations decline on average during lockdown compared to baseline (250).
In Colombia, an estimated 14.4% reduction was reported in 2020 compared with the same period
in 2019 (251). The most significant declines in coverage were observed among children <12
months living in rural areas (251). In Nigeria, WHO confirmed in their preliminary analysis that 362,700

pregnant women missed antenatal care between March and August 2020, and 310 maternal deaths

occurred in health facilities in August 2020, nearly twice the number of deaths in August 2019 (252).

The extent of within-country inequality varied by country: most countries showed a substantial
pro-rich inequality, except for Gambia and Namibia, where we found pro-poor vaccination
coverage. This coverage could partly be explained by the fact that Gambia and Namibia have
small populations. As a result, programs may have been able to target and reach vulnerable
populations. Further studies are needed to identify what factors contributed to the observed pro-

poor vaccination coverage in both Gambia and Namibia.
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In Rwanda, Burundi, Ghana, and Zimbabwe, where we found higher vaccination coverage (76%
or more), socioeconomic-related inequality was lower. On the other hand, countries such as the
Democratic Republic of Congo, Nigeria, Ethiopia, and Guinea had lower child vaccination
coverage of 52% or less and higher socioeconomic inequality. The Democratic Republic of Congo,
Nigeria, and Ethiopia are also high-priority countries where the proportion of children who
remain unvaccinated is the highest in the world (174). The large population of these countries,
especially Nigeria and Ethiopia, could partly explain the low vaccination coverage as the volume
of children to vaccinate can place pressure on the health systems (242). The struggle to ensure
equity in vaccination coverage may continue due to fast growing population in sub-Saharan Africa
(253). For example, the population growth rate in Nigeria and Ethiopia has been more than 2%
regularly for more than two decades, and in 2018, the population growth rate was 2.6% in Nigeria

and Ethiopia (253).

The population size of countries, the rural location of communities and political instability and
conflict may have restricted health service activities resulting in low vaccination coverage (254).
For example, in northern Nigeria, if an armed conflict occurs within 10 km from where a child

resides, the odds that a child receives any vaccination were 47.2% lower (254).

Missed opportunities for vaccination are a key reason for low vaccination coverage in many
countries (247). The prevalence of missed opportunities for vaccination across the 25 countries
covered in our analysis was 42.9%. Low vaccination coverage disproportionately affects
disadvantaged subgroups. The prevalence was 50% among the poorest quintile but only 34%
among the richest quintiles. Reasons for missed opportunities include vaccine stockouts, and

provider attitudes and practices that may include a reluctance to opening a multi-dose vaccine
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vial for fewer children for fear of vaccine wastage (172, 247, 255). For example, an opportunity
to vaccinate with measles vaccine is more frequently missed as it is provided in ten-dose vials

and must be used within six-hours once opened (256).

The lack of vaccination services due to vaccine stockouts is a longstanding and persistent problem
across sub-Saharan African health systems that results in missed opportunities (172, 256). In
resource-limited settings, a lack of adequately trained personnel to administer vaccines, coupled
with non-existent or intermittent access to electricity to manage the cold chain, presents
substantial challenges in most African countries (245). Parents may become discouraged and less
likely to return for vaccination if they miss work, have to travel long distances to facilities,
experience long waiting times, and fail to receive services (256). In Kenya (256), people were less
likely to seek immunisation services because of frequent vaccine stockouts at health facilities

when they presented for vaccination.

The mistreatment of mothers by health workers in an unfriendly, disrespectful, or abusive
manner may lower the uptake of vaccination services. Recent systematic reviews of the literature
(172, 256) reported that health workers chastised mothers who forgot the child’s vaccination
card, missed a scheduled appointment, or had a dirty or poorly dressed child. This provider
mistreatment may result in feelings of humiliation and discourage mothers from vaccinating their
children. These attitudes could have negative health consequences for the mothers, as they may
contribute to postpartum depression (257). Providers may also refuse to vaccinate eligible
children due to fears and false beliefs such as that a child over 12 months is ‘too old’ for measles

vaccination, or a sick child should not be vaccinated (258).
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Vaccine hesitancy/refusal can also occur despite the availability of vaccination services because
of negative attitudes, or concerns of real or perceived vaccine adverse events (177, 259). Parents'
positive attitudes and their belief that vaccination prevents disease and knowledge of when and
where the child needs to receive full vaccinations are important factors for improved vaccine

uptake (260).

In many countries, the inability to address both vaccine supply and demand has contributed to
disparities in service uptake (172). Supply-side hurdles include limited access to services, low
quality of care, and poor health worker knowledge and attitudes (172, 256). Demand for
vaccination can be affected by fear of the vaccine's potential side effects, parents' conflicting

priorities, and lack of practical knowledge of vaccination (172, 256, 261).

Most disadvantaged parents travel longer distances and may wait for long periods for
vaccination, despite having work and family responsibilities (176, 262). Other conflicting
priorities may include not being able to leave older children while traveling to vaccinate younger
children and the need to care for other sick children at home (256). Although vaccination services
are free of charge in many low-income countries, parents often incur additional indirect costs

including transportation, which can be challenging (22).

Maternal education contributes to improved child health (260, 263, 264); and in this analysis
maternal education was associated with immunisation service uptake. Positive perceptions of
vaccine safety and importance of vaccination for health are crucial factors in vaccine uptake

(260). Formal education improves critical thinking, communication, problem-solving, and other
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related skills that are vital to generating income (263). Educated women are also more likely to

attend antenatal care, give birth at a facility, or seek health services for sick children (217, 263).

Mass media is an important tool for creating awareness and promoting positive perceptions
towards vaccination and health services (209). In our analysis, households or women who
frequently listened to the radio had improved vaccine uptake. Radio-based health promotion
campaigns are an important strategy to raise community awareness and encourage mothers to
vaccinate their children (258). Communication strategies that inform and educate can help
address soon-to-be parents and new parents about childhood vaccination, and vaccination sites
and schedules (265, 266). Health education can be offered to groups of parents, pregnant women
attending antenatal clinics or vaccination services, and during home visits (265, 266). Posters and
flyers in clinics and communities can also be used to augment this education. Interventions to
remind and recall important health messages can be provided using vaccination cards that serve
as reminders for vaccination appointments. Furthermore, local radio announcements and town
announcers can effectively work to remind communities about routine immunisation clinic visits

in rural settings (265).

The continuum of care has recently become a core principle of programs for maternal, newborn,
and child health services to reduce morbidity and mortality (145). This approach helps to avoid
divisions between maternal and child health services or places of service delivery by focusing
efforts at reducing dropouts (145). Our analysis demonstrated the strong connection between
maternal and child health services where the use of antenatal care and institutional delivery was
associated with increased odds of vaccination service uptake. During antenatal care, childbirth at

a facility, or postnatal care visits women receive counselling on newborn and child health,
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improving their awareness about vaccination benefits and service arrangements (23). These
service points present an opportunity for creating initial awareness of the benefits of vaccines,

vaccination schedules, and vaccination service arrangements.

To address missed opportunities and reduce inequalities in vaccination coverage, one or a
combination of strategies can be used (243, 255, 258). Important strategies include enforcing
booster vaccinations, screening for vaccination and providing health cards that record
immunisation status (255, 258). Studies have demonstrated that screening for all children aged
two to five years who are eligible for vaccination during any contact (sick or well) with health
services improves immunisation coverage while reducing missed opportunities for vaccinations
(258, 267). Effective implementation of this approach could increase vaccination coverage by at
least 10% (255). In the United States, a study showed that screening for the vaccination status of
children aged 18 months could increase vaccine coverage rates by 27 to 61 percentage points
(267). However, there are significant challenges in implementing screening and vaccination of
sick and well children (aged over two years) in low-income countries. These challenges include
health workforce shortages and a lack of clear guidelines to implement immunisation screening

and protect health workers (258).

Campaigns are another effective strategy to provide immediate and widespread access to
vaccination services. Campaigns involve communication followed by the administration of
vaccine doses to a large population over a short period of time (174, 255). They can be particularly
effective in acute situations such as natural disasters, outbreaks, or conflicts (174, 242). The use
of campaigns has contributed to increasing vaccination coverage or even eradicating some

diseases; in doing so, campaigns have contributed to making progress towards universal coverage
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(268). To get the most out of vaccination campaigns, planning for campaigns should be supported
by robust evidence of coverage gaps, and efforts to ensure that those people missed by routine
immunisation programs are reached (255, 268). However, campaigns are not part of the regular
system of health initiatives and countries might lack the resources to ensure sustainability, as

priority is given to routine immunisation (174).

Another strategy to reduce vaccination coverage inequalities is implementing regular
immunisation outreach programs (174, 243, 255). Outreach activities involve health workers
travelling to communities far from health facilities to deliver vaccines. In Ethiopia (269) and
Malawi (270), the establishment of routine outreach programs has been effective in reaching
remote areas. For communities that move seasonally, this approach ensures better access to
health services, including immunisation services (243, 255). However, routine outreach programs
are challenging in countries that experience political instability and military conflict as it weakens

health systems and puts the safety of health workers in danger.

Our study's strengths include the use of large, nationally representative population-based
surveys collected from 25 countries in sub-Saharan Africa. We used two approaches to examine
inequality in the uptake of vaccination services. First, we used the concentration curve and index
to assess wealth inequalities in full vaccination, incomplete vaccination, and zero-dose children
within and across 25 sub-Saharan countries. Second, we used a multilevel logistic regression
analysis to determine factors driving inequalities in child full vaccination. However, there were
some limitations to the study. If vaccination/health cards were not available, maternal recall was
used to identify a child’s vaccination status. We used the most recent data available from the

Demographic and Health Surveys, dating back to 2013 for some countries. There may be
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differences from the current rates for some countries as it may not represent recent vaccination
coverage. Although we were able to examine wealth-related inequality in child vaccination for
each country, we were unable to identify the predictors of inequality in full vaccination specific
to each country. A record card is the “gold standard” source of information to estimate child
vaccination coverage. However, cards might not always be seen at the time of interview because
of loss, storage at health facilities, misplacement or elsewhere, or other survey-related
procedures. In such situations where record cards are not available, maternal reports have been
used throughout the literature to estimate coverage. Evidence suggests parental/caregiver
vaccination reports should be used to improve coverage estimates where cards are not available
(271-274).

Conclusions

Despite global progress in vaccination coverage, we found that substantial numbers of children
fail to receive and benefit from all recommended vaccines. We found pro-rich inequality in the
coverage of full vaccination and disproportionate levels of zero-dose and incomplete vaccination
among disadvantaged population groups. This inequality within countries should be addressed

on a priority basis through equity-oriented and context-appropriate policies and practices.

Continued efforts to improve access to vaccination services are required in sub-Saharan Africa.
In addition to addressing the vaccine supply issues, health service delivery systems should also
target increasing demand for vaccination services by providing targeted health information and
education. Health facilities should also focus on addressing vaccine stockouts by securing

adequate vaccine doses and ensuring reliable cold chain management. Improved training of
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personnel is necessary to strengthen screen and deliver vaccines to all previously unvaccinated

eligible children and improve health worker attitudes towards service users.

Vaccination programs and policies should primarily target areas with poor vaccination coverage
and directly consider the needs and experiences of poor and vulnerable populations. In addition
to education initiatives, areas with critical vaccination coverage gaps can be supported by

monetary or material incentives.

7.6 Chapter summary

In this chapter, we measured inequalities in vaccination coverage in sub-Saharan Africa. We
found pro-rich vaccination coverage in the majority of the study countries. While zero-dose
vaccination showed disproportionate concentration among poorer population groups. We have

also identified drivers of inequality in vaccination coverage in sub-Saharan Africa.

In the next chapter, we were interested to see if there were differences in drivers of inequality
in vaccination coverage at a regional level and a specific country level. We considered Ethiopia

as an example to see country-level drivers of inequality in vaccination coverage.
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Chapter Eight: Explaining socioeconomic inequalities in child

vaccination: the case of Ethiopia

Preamble

In the previous chapter, we measured inequalities in vaccination coverage in 25 sub-Saharan
African countries. We estimated inequalities in zero-dose vaccination, incomplete vaccination,
and full vaccination within all countries. We then identified drivers of inequality in vaccination
coverage for the pooled data. However, it is also important to understand the drivers of
inequality at a country level. The current chapter aimed to address this gap by investigating
inequalities in vaccination coverage, taking Ethiopia as an example. Ethiopia is among the top 10
priority countries in the world where children remain unvaccinated, including Nigeria and the
Democratic Republic of Congo from Africa.

This time around, we used a different analytic approach to explain inequalities in vaccination

coverage using two waves of Demographic and Health Survey data.

Citation: Bobo, F.T. & Hayen, A. 2020, 'Decomposition of socioeconomic inequalities in child
vaccination in Ethiopia: results from the 2011 and 2016 demographic and health surveys', BMJ
Open, vol. 10, no. 10, p. e039617.
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Manuscript five: Decomposition of socioeconomic inequalities
in child vaccination in Ethiopia: Results from the 2011-2016

demographic and health survey data
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8.1 Abstract
Objective: Monitoring and addressing unnecessary and avoidable differences in child vaccination
is a critical global concern. This study aimed to assess socioeconomic inequalities in basic

vaccination coverage among children aged 12-23 months in Ethiopia.

Design, setting and participants: Secondary analyses of cross-sectional data from the two most
recent (2011 and 2016) Ethiopia Demographic and Health Surveys were performed. This analysis

included 1930 mother-child pairs in 2011 and 2004 mother-child pairs in 2016.

Outcome measures: Completion of basic vaccinations was defined based on whether a child
received a single dose of Bacille Calmette Guerin (BCG), three doses of diptheria, tetanus toxoids,

and pertussis (DTP), three doses of polio vaccine (OPV), and one dose of measles vaccine.

Methods: The concentration curve and concentration index (CCl) were used to estimate wealth-
related inequalities. The concentration indices were also decomposed to examine the

contributing factors to socioeconomic inequalities in childhood vaccination.

Results: From 2011 to 2016, the proportion of children who received basic vaccination increased
from 24.6% (95% confidence interval, Cl: 21.4 to 28.0) to 38.6% (95% Cl: 34.6 to 42.9). While
coverage of BCG, DPT, and polio immunisation increased during the study period, the uptake of
measles vaccine decreased. The positive concentration index shows that basic vaccination status
was favourably concentrated among children from wealthier households CCl=0.212 in 2011 and
CCI=0.212 in 2016. The decomposition analysis shows that use of maternal health services such
as family planning and antenatal care, socioeconomic status, exposure to media, urban-rural
residence, and maternal education explain inequalities in basic vaccination coverage in Ethiopia.
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Conclusions: Childhood vaccination coverage was low in Ethiopia. Vaccination was less likely in
poorer than in richer households. Addressing wealth inequalities, enhancing education, and
improving maternal health service coverage will reduce socioeconomic inequalities in basic

vaccination uptake in Ethiopia.

Keywords: Inequality, Immunisation, Vaccination, Socioeconomic factors, Ethiopia
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Strengths and limitations

e This study used two most recent (2011 and 2016) nationally representative Demographic
and Health Surveys (DHS).

e The decomposition of the contributing factors that drive socioeconomic inequalities in
vaccination status provided a rich set of analysis for policy interventions to address
socioeconomic disparities in child vaccination in Ethiopia.

e Limitations of the current study may include recall bias related to vaccination status as
not all children had vaccination cards, and measures had to depend on the mother’s
verbal report.

e The DHS is a cross-sectional survey; it was not possible to establish temporality between

childhood vaccination and explanatory factors, precluding causal inference.
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8.2 Introduction

Vaccination is an important public health intervention that helps prevent 2 to 3 million child
deaths each year (171). With improved coverage, vaccines have the potential to save many more
children, which is why it is necessary to ensure that all children receive all recommended vaccines
(170, 275).

In Ethiopia, a child is said to have received full vaccinations if they receive one dose of the Bacille
Calmette-Guérin vaccine (BCG, for tuberculosis), three doses of the pentavalent vaccine (penta
includes diphtheria, tetanus, pertussis [DTP], hepatitis B [HBV], and Haemophilus influenzae type
b [Hib]), three doses of the oral polio vaccine (OPV), three doses of the pneumococcal conjugate
vaccine (PCV), and two doses of the rotavirus vaccine (rota), and one dose of measles-containing
vaccine (MCV) (262, 276). Basic vaccination is defined as access to a single dose of BCG, three
doses of DTP, three doses of OPV, and one dose of measles vaccine by the age of 12 months
(276).

In the past decades, global basic vaccination coverage has improved remarkably (20, 22). In 2018,
the proportion of the world’s children who received three doses of the combined diphtheria,
tetanus toxoid, and pertussis-containing vaccine (DTP3) reached 86% worldwide (171). However,
there are inequalities in access to childhood vaccination and many children do not receive the
basic vaccines worldwide (174, 277).

Many regions of the world continue to have low coverage. The World Health Organisation (WHO)
report in 2019 shows that 19.4 million children under the age of one year did not receive basic
vaccines; around 60% of these children live in 10 nations, including Nigeria, the Democratic

Republic of the Congo and Ethiopia (171). Disparities in vaccination coverage exist within and

179 |Page



between countries, and in some places; the difference is more significant (277). Within countries,
inequalities in child vaccination data show that richer subgroups tend to have higher coverage
whereas the coverage among poorer subgroups varies across countries. For example, studies in
India (278), Nigeria (279) and Brazil (280) indicated that children of mothers who had higher
education levels and household wealth status are more likely receive higher vaccination

coverage.

Complete lack or incomplete childhood vaccination remains the cause of millions of preventable
child deaths each year in many countries (171). Previous studies in the area suggest that there
exists a social gradient in child vaccination within countries (281-283). For example, increased
vaccination coverage was favourably concentrated among children whose parents are well-
educated, wealthy or living in urban areas. Inequalities in access to child vaccination need to be
effectively assessed, monitored, and intervened to address systematically missed population
groups (62, 63). In 2019, only 43% of children received all recommended vaccines while 19%
received none of the vaccines (284). This is way below WHQ’s 2020 goal of 90% coverage in every
country (243). Addressing these gaps requires measuring inequalities in basic vaccination
coverage and identifying where gaps exist in routinely delivered vaccines and provide valuable
information to introduce effective strategies and policies to address such inequalities. It is equally
important those children who receive incomplete or no vaccines be identified to devise equity-
oriented immunisation programs to reach disadvantaged populations and reduce Ethiopia’s high
levels of vaccine preventable childhood morbidity and mortality.

Although there are previous studies (285-287) in Ethiopia that have addressed factors associated

with childhood vaccination, there is a need to examine trends and socioeconomic inequalities in
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childhood vaccination. The objective of this study is to examine trends and socioeconomic
inequalities in childhood vaccination. Moreover, the paper assesses factors that explain
socioeconomic inequalities in childhood vaccination in the country using a decomposition

approach.
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8.3 Methods
8.3.1 Data

We analysed the most recent (2011 and 2016) Ethiopia Demographic and Health Surveys. The
Ethiopian Central Statistical Agency (CSA) undertook the surveys in collaboration with the DHS
program (288). The DHS are nationally representative household surveys with large sample sizes
and high response rates (180). The DHS uses a stratified, two-stage sampling technique to obtain
the study participants (179). Standardised questionnaires are used across time and countries to
ensure collected data are comparable (181). Sampling methods and design have been described
elsewhere (67). For the purpose of this study, data collected on vaccination status of children
aged 12-23 months were extracted and analysed. The Ethiopia DHS included information on
11,872 births/women in 2011 and 11,023 births/women in 2016. The sample used for the current
analysis was limited to children aged 12—23 months at the time of the survey, yielding a final

sample of 1930 mother-child pairs in 2011, and 2004 mother-child pairs in 2016.

8.3.2 Measures

The dependent variable is whether a child received all basic vaccinations that is the eight
recommended basic vaccines (173). The vaccines included one dose of Bacille Calmette Guerin
(BCG) against tuberculosis, three doses of diptheria, tetanus toxoids, and pertussis vaccine (DTP),
three doses of oral polio vaccine (OPV), and one dose of measles vaccine. Table 8-1 shows
immunisation schedule for children under 12 months in Ethiopia (276). The DHS determined the
vaccination status of children from two sources. Primarily immunisation record cards provided
by mothers, but if these were absent the DHS data collectors used mothers’ verbal reports of

children’s immunisation status.
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Table 8-1 Basic vaccination schedule for children under 12 months in Ethiopia

Vaccine Diseases Age

BCG Tuberculosis At birth

DPT Diphteria, Pertussis, Tetanus 6, 10, 14 weeks

opPVv Polio At birth, 6, 10, 14 weeks
Measles Measles 9 months

The WHO Commission on Social Determinants of Health framework (183) was used to explain
contributing factors of inequalities in vaccination status. In addition, factors identified in the
current literature (279, 281, 282, 289, 290) on child vaccination that are available in the DHS
surveys were included. The independent variables considered in the current study include 1)
maternal and household factors: maternal parity, age, education levels, wealth status, and the
use of maternal health services, 2) exposure to media, and 3) place of residence — urban/rural

status.

The wealth index is a composite variable that measures the woman’s household living standards.
It is constructed by collecting and analysing information on ownership of selected materials and
assets, such as radio, television, refrigerator, and vehicle; materials used for housing
construction; and types of sanitation facilities and water access. Households were ranked into

five quintiles (poorest, poorer, middle, richer and richest) depending on their level of wealth.

We grouped education levels of the mothers in to three categories (no education, primary, and
secondary or higher). Exposure to media: frequency of listening to radio and watching television
(TV): both categorised as (not at all, less than once a week, and once a week or more). Utilisation
of reproductive and maternal health services considered in the current study include use of

contraceptive, antenatal care contacts, and delivery at the health facility.
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8.3.3 Statistical analysis

Socioeconomic inequalities in the coverage of vaccination status were estimated using the
concentration curve and concentration index (193). The concentration curve is a plot of the
cumulative percentage of the population, ranked by wealth status, from the poorest to the
richest (x-axis) against the cumulative percentage of the health variable (vaccination status) on
the y-axis. If all children had an equal proportion of vaccination status regardless of their
socioeconomic status, then the curve would coincide with the 45° line, which indicates the
presence of equality in the coverage of vaccination. If the concentration curve falls below the 45°
line of equality, it indicates that the uptake of vaccines is more concentrated among the rich. The

opposite is true if the curve falls above the line of equality.

The concentration index is described as two times the area between the line of equality and the
concentration curve. The index takes a value between -1 and +1; an index of O indicates the
presence of equality in the uptake of vaccines. If wealth related inequalities exist, it can be seen
in one of the two forms, the first is when there is uneven concentration of vaccine uptake among
the rich, and in this case, the concertation index takes on a positive value. The second is negative
value concentration index, which implies high concentration of vaccination status among the

poor.

The concentration index (CCl) can be computed as follows:

CCIl = %cov(h, ), (1)

184 |Page



where h is the healthcare outcome of interest (i.e. vaccination status), y is the mean of hand r
is the fractional rank of an individual in the wealth distribution. We also computed 95% Cls for

the concentration index.

8.3.3.1 Decomposing inequalities

The concentration curve and concentration index can only show and quantify the level of
inequalities related to wealth in the use of health services. However, policymakers are also
interested in the factors that contribute to socioeconomic inequalities in vaccination coverage.
This can be done using an approach developed by Wagstaff and colleagues (184). The
concentration index of a health variable can be decomposed into the contributions of individual
factors to wealth-related health inequality. If we consider a linear regression model for the child’s

vaccination status, v, is defined according to k explanatory factors, xj, as.

v=a+ YiPrxr+ €, (2)
where a and B are parameters, and € is the error term. The concentration index for child
vaccination status can be decomposed as:

C= Yk (ﬁ’fk) C + %: (3)

where u is the mean of y, x is the mean of x;, C; is the concentration index for x;, (defined
analogously to C), and GC; is the generalised concentration index for the error term (g). Equation

3 shows that C is equal to a weighted sum of the concentration indices of the k regressors, where

the weight for x;, is the elasticity of y with respect to x, (Nx = L« i—"). The residual component—

captured by the last term (%) reflects the wealth-related inequality in health that is not
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explained by systematic variation in the regressors. We used the bootstrap method with 1000
replications to estimate standard errors. All analysis were performed after adjusting for sampling
design (stratification and clustering) and sampling weights. STATA (version 14, StataCorp, College

Station, Tex) and SPSS (version 26) software packages were used to perform data analysis.

8..3.4 Patient and public involvement

Patients/public were not involved in the design or implementation of this study.

8.4 Results

The sample used for the current analysis was limited to children aged 12—-23 months at the time
of the survey, yielding a final sample of 1930 mother-child pairs in 2011, and 2004 mother-child
pairs in 2016. The majority (85.8% and 88.4%) of respondents were from rural areas in 2011 and
2016 surveys respectively, and more than 42% were from Oromia, which is the biggest region in
the country. The percentage of mothers who had no education decreased from 68% in 2011 to
64% in 2016 while antenatal care contacts increased from 42% in 2011 to 60% in 2016 (Table 8-

2).

8.4.1 Trends of vaccination coverage

Vaccination coverage showed improvements from 2011 to 2016; BCG vaccine uptake increased
from 66% to 69%, DTP3 vaccine from 37% to 57%, OPV3 vaccine from 45% to 57%, and basic
vaccination coverage from 24% in 2011 to 38% in 2016. The proportion of children who received
all basic vaccinations that include BCG, DPT3, OPV3, and measles increased by 14% from 2011 to

2016. However, measles vaccine coverage decreased from 56% in 2011 to 54% in 2016, while the
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proportion of children who received no vaccination increased from 14% in 2011 to 16% in 2016

(Figure 8-1).
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Figure 8-1 Vaccination coverage among children aged 12-23 months in Ethiopia (DHS 2011,
2016).

The urban/rural differential in basic vaccination coverage increased from almost 28% in 2011 to
more than 29% in 2016 (Table 8-2). Coverage remained low but showed slight increases from
2011to 2016 in regions such as Afar (8.5% to 15.2%), Somali (17.1% to 21.8%), and Oromia (15.6%
to 24.7%). Basic vaccination coverage also showed disparities between and within the regions of
Ethiopia (Table 8-2). For example, in 2016, coverage was 89.2% (95% Cl: 82.0%, 93.8%) and 67.3%
(95% Cl: 57.6%, 75.7%) among children living in Addis Ababa and Tigray regions respectively,

whereas in Afar it was 15.2% (95% Cl: 8.0%, 26.9%), and Somali 21.8% (95% Cl: 13.8%, 32.7%).
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Table 8-2 Basic vaccination coverage by maternal and child characteristics in Ethiopia (DHS 2011 — 2016)

2011 2016
Received all basic Received all basic
immunisation immunisation

Study variables Number Percent (95% Cl) P-value Number Percent (95% Cl) P-value
Sex of child 0.268 0.252

Male 1010 52.3  23.1(19.3,27.5) 926 46.2 36.5(31.2,42.1)

Female 920 47.7 26.1(22.0, 30.7) 1078 53.8 40.5 (35.4, 45.8)
Parity 0.101 0.002

1 358 18.6  30.1(23.3,37.9) 372 18.6 45.3 (37.7,53.1)

2 318 16.5 26.7(20.7,33.7) 322 16.0 47.1(39.0, 55.3)

3 306 15.9 22.8(17.1, 29.8) 282 14.1 40.4 (31.9, 49.5)

4 230 119 24.4(18.1, 32.0) 243 12.1 39.5(31.4, 48.2)

5 220 114 15.3 (9.9, 22.8) 216 10.8 30.1 (21.5, 40.3)

6 497 25.7  23.8(17.5, 31.6) 569 28.4 28.7 (22.3, 36.2)
Maternal age 0.992 0.197

15-24 518 26.8 24.6(19.6,30.4) 499 24.9 37.9 (31.6, 44.7)

25-29 649 33.6  23.8(19.3,29.1) 596 29.7 44.1(37.1,51.4)

30-34 386 20.0 24.7(19.0, 31.5) 456 22.7 35.1(28.7,42.1)

35-39 251 13.0 26.0(18.9, 34.5) 295 14.7 33.5(25.7,42.4)

40-49 127 6.6 24.8(16.0, 36.2) 158 7.9 39.9 (29.3,51.5)
Contraceptive use <0.001 <0.001

Never used 1106 57.3 17.9 (14.5, 21.8) 932 46.5 25.8 (21.3, 30.8)

Using or used before 824 42.7 33.5(28.8, 38.5) 1072 53.5 49.8 (44.3, 55.4)
Antenatal care contact <0.001 <0.001

No 1040 539 14.8(11.6, 18.6) 711 355 18.6 (13.8, 24.4)

Yes 815 422  37.3(32.7,42.1) 1194 59.6 50.8 (45.7, 55.8)
Place child was delivered <0.001 <0.001

Home 1694 87.8 20.6(17.5,24.1) 1309 65.3 30.6 (25.9, 35.6)

Health facility 236 12.2  52.7(43.3,62.0) 695 34.7 53.8 (47.6, 60.0)
Maternal educational <0.001 <0.001
levels
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No education
Primary
Secondary or higher
Household wealth index
in quintiles
Poorest
Poorer
Middle
Richer
Richest
Place of residence
Urban
Rural
Regions
Tigray
Afar
Ambhara
Oromia
Somali
Benishangul-Gumuz
Southern Nations,
Nationalities and Peoples
Gambela
Harari
Addis Ababa
Dire Dawa

1307
522
102

441
419
394
369
307

274
1656

129
18
446
811
51
23

391

43

67.7
27.0
53

22.9
21.7
20.4
19.1
15.9

14.2
85.8

6.7
0.9
23.1
42.0

2.6
1.2

20.2
0.4

0.3
2.2

0.4

20.4 (16.9, 24.5)
28.5(23.6,33.9
57.3 (44.7, 69.0)

16.8 (12.0, 23.0)
18.7 (13.9, 24.7)
18.7 (13.8, 24.7)
25.1(18.7,32.7)
50.7 (41.5, 59.8)

48.2 (38.8, 57.8)
20.6 (17.4, 24.3)

59.3 (50.7, 67.5)

8.6 (4.9, 14.6)
27.1(20.0, 35.6)
15.6 (11.1, 21.3)
17.1(10.2, 27.2)
24.2 (16.8, 33.5)

24.1(18.0, 31.4)

17.4 (8.7, 31.8)
36.1(27.3, 46.0)
78.7 (69.1, 85.9)
59.4 (49.3, 68.8)

<0.001

<0.001

<0.001

1257
577
170

504
396
450
366
288

232
1772

152
20
364
881
76
21

419

52

62.7
28.8
8.5

25.2
19.8
224
18.3
14.4

11.6
88.4

7.6
1.0
18.2
44.0
3.8
1.0

20.9
0.3

0.2
2.6

0.5

30.9 (26.6, 35.6)
46.1 (39.8, 52.5)
70.5 (55.9, 81.8)

22.2(16.1, 29.8)
38.1(30.7, 46.1)
37.1(30.1, 44.7)
44.6 (36.4, 53.0)
63.0 (52.0, 72.8)

64.6 (51.1, 76.2)
35.2(31.1, 39.6)

67.3 (57.6, 75.7)

15.2 (8.0, 26.9)
46.4 (36.7, 56.4)
24.7 (18.9, 31.6)
21.8(13.8,32.7)
57.4 (47.1, 67.2)

46.9 (38.5, 55.5)
41.1(30.3, 52.9)
42.2 (31.1, 54.0)
89.2 (82.0, 93.8)
75.9 (64.2, 84.6)

<0.001

<0.001

<0.001

189 |Page



8.4.2 Inequalities in vaccination coverage

Inequalities in child vaccination persisted during 2011 and 2016: basic vaccination status was
favourably concentrated among children from wealthier households while the distribution of
those who received no vaccination remained disproportionately concentrated among poor
(Figure 8-2). The uptake of BCG, DTP3, OPV3, measles, and basic vaccination were
disproportionately concentrated among children from wealthy households during 2011 and 2016
(Figure 8-3). DTP3 and basic vaccination status had lower coverage and showed the highest
inequalities during 2011 and 2016; for example, in 2016, DPT3 had concentration index of (CCl=
0.175) and basic vaccination (CCl= 0.172). The estimate for the distribution of children who
received no vaccination in 2011 was (CCl=-0.092), this increased to (CCl=-0.184) in 2016 (Figure
8-3). The negative values for children who received no vaccination confirms pro-poor
distributions. Increased vaccination coverage decreased inequalities as vaccinations such as BCG,

OPV3, and measles that had higher coverage showed lower inequalities (Figure 8-3).

190 |Page



0.8

0.6

0.4

0.2

Cumu % of children by vaccination status

Line of equality
Received no vaccinations (2016)

Received all basic vaccinations (2016)
Received all basic vaccinations (2011)
Receved no vaccinations (2011)

Figure 8-2 Concentration curves for child vaccination status, Ethiopia (DHS 2011, 2016)
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The decomposition results in (Table 8-3) and (Figure 8-4) show that the significant contributors
to socioeconomic inequality in basic vaccination status included, wealth, maternal education,
contraceptive use, antenatal care contacts, exposure to media that include radio and television,

and place of residence (rural).

Sex of child (Female)
Maternal Age

Maternal parity
Contraceptive use
Antenatal care use
Delivery at health facility
Watching TV

Listening to radio

Contributing factors

Maternal education

Wealth status

Rural

Residual

Contribution of each factor in percentage

Figure 8-4 Percentage contributions of factors explaining socioeconomic inequalities in full
vaccination coverage, Ethiopia (DHS 2011, 2016)

The decomposition analysis showed similar patterns in factors that explain socioeconomic
inequalities in child vaccination status on both surveys. The use of maternal health services had
the highest significant contributions to socioeconomic inequalities in child vaccination. Antenatal

care contacts had 45.4% contribution in 2011 and 50.4% in 2016. Wealth status is the other

192 |Page



significant contributor, 23.9% in 2011 and 21.2% in 2016. On the other hand, rural residence had

a negative contribution to socioeconomic inequalities in child vaccination on both surveys.

The overall concentration index for basic child vaccination was positive. Any significant positive
contributor in (Table 8-3) and (Figure 8-4) means that socioeconomic inequality in basic
vaccination would have been less pro-rich if: (i) the contributing variables (e.g. antenatal care
contacts or wealth) were to be evenly distributed among the rich and poor. Negative contributing
variables (e.g. rural residence) would cause the opposite effect. The residual or unexplained
contributing factors to socioeconomic inequalities in basic vaccination account for 34.5% in 2011

and -12% in 2016.
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Table 8-3 Decomposition of socioeconomic inequalities in basic vaccination coverage in Ethiopia, (DHS 2011, 2016)

2011 2016
Study variables Marginal  Concentration Absolute Percentage Marginal  Concentration Absolute Percentage
effect index contribution contribution effect index contribution contribution
Sex of child
Male (Base) (Base) (Base) (Base) (Base) (Base) (Base) (Base)
Female 0.022 0.035 0.001 0.4 0.043 0.034 0.001 0.6
Maternal age
15-24 (Base) (Base) (Base) (Base) (Base) (Base) (Base) (Base)
25-29 0.052* 0.049 0.003 1.2 0.562 0.073 0.006 2.2
30-34 0.072%* -0.006 0.000 -0.2 0.058 -0.030 -0.002 -0.7
35-39 0.060* -0.052 -0.003 -1.5 0.052 0.006 0.000 0.1
40-49 0.023 0.019 0.000 0.2 0.057* -0.009 -0.001 -0.2
Maternal parity
1 (Base) (Base) (Base) (Base) (Base) (Base) (Base) (Base)
2 -0.004 -0.042 0.000 0.1 0.037 0.066 0.002 0.9
3 -0.033 0.020 -0.001 -0.3 0.014 -0.009 0.000 0.0
4 -0.021 -0.015 0.000 0.1 0.016 -0.034 -0.001 -0.2
5 -0.068 -0.012 0.001 0.4 -0.030 0.008 0.000 -0.1
6 -0.034 -0.048 0.002 0.8 -0.070 -0.123 0.009 3.2
Pattern of contraceptive
use
Never (Base) (Base) (Base) (Base) (Base) (Base) (Base) (Base)
Using or used before 0.091** 0.348 0.032 15.2 0.235%** 0.322 0.076 28.5
Antenatal care contact
No (Base) (Base) (Base) (Base) (Base) (Base) (Base) (Base)
Yes 0.242%** 0.390 0.094 45.4 0.566*** 0.237 0.134 50.4
Place child was delivered
Home (Base) (Base) (Base) (Base) (Base) (Base) (Base) (Base)
Health facility 0.030* 0.323 0.010 4.6 0.027* 0.371 0.010 3.7

Frequency of listening to
radio

194 |Page



Not at all
Less than once a week
At least once a week
Frequency of watching
television
Not at all
Less than once a week
At least once a week
Education levels
No education
Primary
Secondary or higher
Place of residence
Urban
Rural
Household wealth index
in quintiles
Poorest
Poorer
Middle
Richer
Richest
Residual
Total

(Base)
-0.031
0.026*

(Base)
-0.035
0.042

(Base)
-0.005
-0.001

(Base)
0.143

(Base)
0.005
-0.015*
0.032**
0.076***

(Base)
0.104
0.232

(Base)
0.066
0.223

(Base)
0.182
0.152

(Base)
-0.426

(Base)
-0.283
0.078
0.375
0.535

(Base)
-0.003
0.006

(Base)
-0.002
0.009

(Base)
-0.001
0.000

(Base)
-0.061

(Base)
-0.001
-0.001
0.012
0.040

(Base)
-1.6
2.9

(Base)
-1.1
4.5

(Base)
-0.4
0.0

(Base)
-29.2

(Base)
-0.7
-0.6

5.8
19.4
34.6
65.4

(Base)
0.049
0.045

(Base)
-0.008
0.007

(Base)
0.070%**
0.028**

(Base)
0.080

(Base)
0.094**
0.061**
0.070**
0.091**

(Base)
0.127
0.219

(Base)
0.120
0.286

(Base)
0.127
0.235

(Base)
-0.323

(Base)
-0.236
0.110
0.387
0.492

(Base)
0.006
0.010

(Base)
-0.001
0.002

(Base)
0.009
0.007

(Base)
-0.026

(Base)
-0.022
0.007
0.027
0.045

(Base)
2.3
3.7

(Base)
-0.3
0.7

(Base)
3.3
2.5

(Base)
-9.8

(Base)
-8.3
2.5
10.2
16.8
-12.1
112.1

* indicates <p 0.05; ** indicates p < 0.01; *** indicates p < 0.001
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8.5 Discussion

This study examined inequalities in vaccination coverage among children aged 12-23 months
in Ethiopia. The uptake of all basic vaccinations increased from 24.6% in 2011 to 38.6% in
2016. Coverage improvements from 2011 to 2016 were observed in BCG vaccine uptake by
3%, DTP3 by 16.2%, OPV3 by 11.5%, and all basic vaccinations by 14%. While there were
improvements in vaccination coverage from 2011 to 2016, issues that need to be address
include a lack of awareness about vaccination, facilities’ limited operating hours, maternal

time constraints, and the distance to facilities (291, 292).

Ethiopia remains one of the top ten high priority countries in the world where children remain
unvaccinated (171). In the current study, more than 15% of children received none of the
vaccines, while incomplete vaccinations were 62% in 2011 and 46% in 2016. Possible
explanations for under vaccination or no vaccination may include vaccine hesitancy or refusal,
lack of access to vaccination services, or missed opportunities (262). Vaccine hesitancy refers
to concerns about real or perceived vaccine adverse events among parents that may lead to
delayed vaccination schedules or refusal of vaccinations altogether (177). Missed
opportunities present another explanation in which children may not receive one or all of
recommended vaccines even if they are vaccine-eligible and can attend health facilities, which

is commonly refers to missed opportunities (177, 262).

The uptake of BCG, DTP3, OPV3, measles, and receipt of all basic vaccinations were
disproportionately concentrated among children from wealthier households. This finding is
consistent with multi country studies across low-middle income countries (174, 293).
However, a study across three countries (282) that include Gambia, Kyrgyz Republic, and

Namibia showed that receipt of all basic vaccinations was disproportionately concentrated
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among children from poor households. The coverage of DPT3 and basic vaccination showed
the highest inequalities favouring children from wealthy households. More than 14% of
children received none of the vaccines during 2011 and 2016. These children were mainly
from disadvantaged households; for example, children who remained unvaccinated in 2016
were 8.3% among the richest quantile, while 24% were from the poorest quantile. Basic
vaccination coverage also showed significant variations across regions of the country; this
ranged from 15% in Afar, and 21% in Somali, to 67.3% in Tigray, and 89.2% in Addis Ababa.
Afar and Somali regions are predominantly nomadic pastoralist areas, with relatively weaker
health systems compared to Tigray, and Addis Ababa that have improved healthcare coverage

(230).

Ensuring access to all recommended vaccines for all children, regardless of sociodemographic
or socioeconomic status, saves more lives and facilitates progress towards achieving
sustainable development goals (SDGs) (13). SDG target for child mortality aims to reduce
neonatal mortality to lower than 12 deaths per 1,000 live births and under-5 mortality to
lower than 25 deaths per 1,000 live births across all countries (13). In 2016, the infant
mortality rate was 48 deaths per 1,000 live births, and the under-5 mortality rate was 67

deaths per 1,000 live births in Ethiopia (288).

Findings of the current study revealed that the use of maternal health services, maternal
education, exposure to media, and wealth had positive contributions to basic vaccination
uptake. These findings align with other similar studies (279, 283, 294). Maternal knowledge
about vaccinations is a determinant for vaccination status, which may be associated with
increased knowledge about benefits of child vaccination because of counselling during family

planning, and antenatal care contacts (23, 201, 260). Moreover, based on findings related to
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the impact of residence and access to health facilities on vaccination, it may be that a mother
with regular access to family planning and antenatal care is also more likely to seek out

postnatal care where vaccination of her child can be more readily provided (145).

In the present study, maternal education had contributions to vaccine uptake in 2016, but
this was not the case in 2011. Education helps to create improved awareness and knowledge
about childhood vaccination (260). Previous studies have also indicated that educated women
are more likely to take their child for vaccination (260, 281). Exposure to media can also be a
useful tool to reach population at different socioeconomic levels. The findings of this study
showed that access to mass media (radio and TV) favourably influences vaccine uptake.
Transmitting information about the importance of childhood vaccination is vital to reach not
only mothers but also their partners and community leaders (209). Information dissemination
that targets mother’s partner and community leaders can help to create a conducive

environment that can favourably influence mothers to vaccinate their children.

In the present study, the socioeconomic well-being of mothers was associated with higher
vaccination uptake. While vaccinations are provided free of charge in many developing
countries, mothers sometimes incur indirect costs, for example, transportation costs, which
often limit their uptake of these services (22). Mothers at the lower wealth categories are
more likely to experience challenges in accessing healthcare facilities as such less likely to take

their child for vaccination (279).

Children from rural areas had lower vaccination coverage compared to children from urban
areas. In 2011, basic vaccination coverage was 48.2% in urban areas while it was 20.6% in
rural areas. This pattern continued in 2016, as 64.6% of children from urban areas had basic

vaccination, but only 35.2% in rural areas. This finding is consistent with those of similar

198 |Page



studies (279, 295). This could partly be explained by challenges faced in rural areas due to less
developed health infrastructure and fewer skilled providers (242). In rural areas, long-
distance to health facilities is another reason for low basic vaccination coverage. People live
far away from health facilities and the long-distance, and lack of transportation poses a critical
challenge for mothers to take their child for vaccination (242).Vaccines require cold chain
management as it is sensitive to high temperatures (296). Health facilities in rural areas face
a shortage of electric power supply to keep the cold chain equipment working, which could
lead to cancellation of services as lack of cold chain equipment may result in the stock-out of
vaccines (283). One study from Nigeria found that 47% of solar fridges for vaccine storage in

eight states were broken (297).

The strengths of this study include the use of a nationally representative survey from the two
most recent DHS surveys. The decomposition of the contributing factors that drive
socioeconomic inequalities in vaccination status provided a rich set of analysis for policy
interventions to address socioeconomic disparities in access to basic vaccinations in Ethiopia.
Limitations of the current study may include recall bias related to vaccination status as not all
children had vaccination cards, and measures had to depend on the mother’s verbal report.
The DHS is a cross-sectional survey; it was not possible to establish temporality between

childhood vaccination and explanatory factors.

Conclusions

The coverage of basic vaccination improved by 14 % from 2011 to 2016, but the overall
coverage remained low. Increased vaccine coverage was disproportionately concentrated

among children from wealthy households, while the majority of children who had no
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vaccination were from disadvantaged households. Utilisation of reproductive and maternal
health services, household income status, and maternal education had significant positive
contributions to improved vaccination status. Therefore, continued efforts at improving
coverage of family planning, antenatal care contacts, institutional delivery, maternal
education, and socioeconomic well-being are required to improve vaccination status.
Moreover, regions such as Afar, Somali, and Oromia, and rural areas of the country at large

require targeting.

8.6 Chapter summary

In this chapter, we reported inequalities in child vaccination coverage in Ethiopia using two
waves (2011 & 2016) of Demographic and Health Survey Data. The findings showed
disproportionate zero-dose vaccination coverage among disadvantaged subgroups and full

vaccination pro-rich coverage.

So far, we reported inequalities in access to quality antenatal care in chapter four; in chapter
five, we examined spatial patterns and inequalities in skilled birth attendance and caesarean
delivery, and then we looked at inequalities in the continuum of care for maternal health
services (chapter six). In chapter seven, we reported inequalities in child vaccination coverage

at the region level (sub-Saharan Africa) and a country level (Ethiopia) in chapter eight.

In the next chapter, we present the overall findings and implications by interpreting and
discussing common findings across all papers. We also explore implications for health policy

and practice and recommendations for future research.
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Chapter Nine: Discussion and conclusions

Ending preventable maternal and child mortality requires careful examination of inequalities
and drivers of inequality in access to health services. Until recently, global development goals
and agendas have lacked a systematic focus to identify and address inequalities in healthcare
quality (58). Emphasis has been placed on improving the overall national coverage, with
minimal attention devoted to narrowing the existing gaps between population subgroups
(45). The MDGs, adopted in the year 2000, called for improvements in national averages but
did not address the need for efforts to ensure equity in quality of care (24). Without
monitoring inequality, it remains unknown whether countries have narrowed or widened the
gap between the advantaged and the disadvantaged. This chapter provides a comprehensive
discussion and conclusions on the overall research aim, which was to generate evidence
regarding inequalities and drivers of inequality in access to quality MCH services and its

implications for the health systems of LMICs.

9.1 Magnitude and drivers of inequality in maternal and child health services

Significant disparities in MCH services have been found. Coverage of health services was
lower among the poor and marginalised population subgroups. Findings showed a very high
wealth-related inequality between the poorest and richest quintiles across 25 sub-Saharan
African countries. For example, the average differences for the pooled data were 28.4
percentage points in having four or more ANC contacts between the poorest (44.3%) quintile
and the richest (72.7%) quintile. These differences increased to 46.2 percentage points for
skilled birth attendance, with coverage of 44.4% among the poorest quintile and 90.6%
among the richest quintile. The gap was much lower for full vaccination coverage, with a
difference of only 16 percentage points, with a coverage of 50% in the poorest quintile and

66% in the richest quintile. These findings showed that irrespective of how poor a country is,
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those in the richest quintile had the means and mostly managed to have higher coverage of
MCH services. However, coverage showed substantial variability based on socioeconomic
levels, with individuals in the poorest quintile receiving lower coverage of services.
Education is a critical determinant of health equity (2). This study revealed notable variations
in MCH services among women without education and those with secondary or higher
education levels. The highest coverage gap was in having skilled birth attendance, which
exceeded 39 percentage points among women without education (47.4%) and those with
secondary or above education (87%). The highest urban/rural differentials were also observed
for skilled attendance at birth (25 percentage points); this was 83.7% among urban residents
and 58.7% in rural.

Inequalities can differ depending on various social determinants. As previously stated, certain
inequalities may go unnoticed if a particular vulnerability factor and health indicator are used,
but they become more evident when other measures are employed. Therefore, failing to
consider critical determinants of equity could result in overlooking and neglecting crucial
groups that continually miss out on healthcare services.

This thesis highlighted the prevailing inequalities in quality antenatal care, skilled birth
attendance, postnatal care and childhood vaccination, along with the factors such as wealth,
education, access to media, place of residence and other maternal factors such as age and
parity. Although these results cannot establish causality, they provide helpful clue and point
to the importance of addressing crucial social determinants of health in formulating maternal
and child health policies. To achieve high and equitable levels of coverage, national MCH
programs should address geographic barriers, social exclusion, and financial protection for
health. Strengthening health systems in remote areas and adapting health services to the

needs of marginalised groups should be a priority.
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9.2 Patterns of inequality across countries

Inequalities differed across health indicators across and within countries. The largest gaps in
coverage were between the richest and poorest, the most and least educated, and urban and
rural areas. Within some countries the proportion of births attended by skilled health
personnel differed by up to 71 percentage points between the richest and poorest quintiles;
this difference was 40 percentage points or higher in half of the study countries. Antenatal
care coverage (at least four visits) differed by at least 30 percentage points between both the
most and least educated and the richest and poorest in 13 out of 25 study countries. The
difference in vaccination coverage exceeded 25 percentage points in countries such as
Nigeria, Angola, Ethiopia, Cameroon and the Democratic Republic of Congo.

Overall, countries such as Nigeria, Ethiopia, Chad, Guinea, Angola, and the Democratic
Republic of Congo reported lower coverage and higher inequalities across all MCH service
indicators. These countries are also known for their weak health care delivery systems (298).
The performance of those countries in terms of access and quality of care was among the
worst globally in 2018. In a study that measured performance of health systems based on
access and quality of care, those countries were ranked among the worst; Nigeria (142"9),
Angola (162"9), Democratic Republic of Congo (181%!), Ethiopia (184%"), Guinea (190%), and
Chad (192"9), out of 195 countries (298). Moreover, a report by the World Bank shows that
those countries also recorded a lower universal health coverage index. This index measures
coverage of essential health services using 14 tracer indicators on a unitless scale of 0 to 100.
These tracer indicators include reproductive, maternal, newborn and child health, infectious
diseases, non-communicable diseases and service capacity and access among the general and
the most disadvantaged populations. Most sub-Saharan African countries had less than 45
universal coverage index: Nigeria (42"9), Angola (39™"), Ethiopia (38™), Democratic Republic of
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Congo (39%™), Guinea (37%), and Chad (28™"), which indicates the severe shortage of essential
healthcare services in those countries (299). Countries such as South Africa, Rwanda, and
Kenya consistently reported higher coverage and lower within-country inequalities in access
to quality MCH service indicators. South Africa has one of the strongest economies in Africa,
which could explain the high rates of MCH service coverage. The universal health coverage
index for South Africa was the highest among sub-Saharan African countries (67 out of 100),

which indicates improved access to essential healthcare services (299).

9.3 The need to improve equity in access to quality maternal and child health
services

Reducing maternal and child mortality is a persistent challenge that requires more
commitment from health systems and related development sectors. This study provides
evidence of the need for improving equity in access to quality MCH services in sub-Saharan
Africa. In the subsequent paragraphs, summaries of the main findings in this thesis and the

urgent need to improve equity in quality of care are provided.

Chapter four identified the large gap between contact and content in antenatal care
coverage. More than 90% of women made their first contact with the health care system, but
only slightly more than half of these women had four or more antenatal care contacts.
Moreover, only one in four women reported having important antenatal care services that
include blood sample tests, urine sample tests, blood pressure measures, tetanus protection
at a birth, iron supplement, and drug for intestinal parasites. Ensuring access to quality
antenatal care sets the foundation for continuity of maternity care by promoting and
encouraging women to return for birth at the facility, receive postnatal care, and get their

children vaccinated.
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Another important component for reducing the high rates of maternal and infant mortality is
to ensure that women deliver at facilities with the help of skilled birth attendants, who have
the necessary skills and supplies to perform life-saving procedures (11). We investigated
spatial patterns and inequalities in skilled birth attendance and caesarean delivery in Chapter
five. Although global efforts to improve women's access to facilities for childbirth increased
the proportion of deliveries attended by skilled birth attendants in LMICs, home deliveries
were still high in many sub-Saharan African countries (14, 300). This study found that the
percentage of home deliveries varied greatly across different countries, with an average of
36.1%. South Africa had the lowest rate at 3.3%, while Chad had the highest rate at 75.7%. To
improve the rates of skilled birth attendance, both the supply and demand side factors need
to be addressed. This involves making facilities and providers more accessible to all women

(11, 301).

As discussed in Chapter five, women often face substantial socio-cultural, economic,
geographical and infrastructural obstacles to accessing health services. Addressing these
issues removes significant challenges women face to decide seeking care and reach health
facilities (65, 213, 215, 229). Once at a facility, women may experience delays and poor quality
of care, often manifested by disrespect and abuse during childbirth (11, 222). Hence, there is
a need to improve the quality of care to ensure the safety of mother and newborn while

promoting an improved childbirth experience for women.

In order to reduce the high rates of maternal and child mortality, women and children need
to have access to effective evidence-based health interventions that are customised to the
needs of specific communities to ensure acceptability (139, 240, 302). There must be access

to the continuum of care for maternal, neonatal, and child health services for all women and
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children across all countries to ensure equity in health outcomes (25, 141). Chapter six
examined inequalities across the continuum of care for maternal health services. The
continuum of care ensures access to care from two dimensions (23, 145, 153). First is the time
of care; this means care has to be provided throughout the life cycle as a continuum, from
pre-pregnancy to delivery, immediate postnatal period, and childhood (9, 20, 21). Second, the
place and approach of care — refers to care provided in a seamless continuum that involves

the home, the community, the health centre, and the hospital (9, 20, 21).

All pregnant women are recommended to initiate contact with the health system within the
first trimester and are expected and encouraged to receive all the necessary services to
ensure their own and their baby’s wellbeing (21, 134, 303). However, we found large dropouts
across the continuum of care in all study countries. Inconsistent use of maternal health
services could be, in part, associated with the failure of the health systems to provide quality
maternal health services (9, 304). Efforts to address these gaps underline the need for
effective integration of MCH services to eliminate preventable deaths. Women also have their
own challenges, including economic, socio-cultural, and geographic, when it comes to
accessing services, as demonstrated in our study. Therefore, continued efforts are needed to

bring care closer to women.

Vaccination is recognised as one of the most effective public health interventions credited for
the reduction and/or elimination of some of the most dangerous diseases (e.g., smallpox and
polio) (241, 242, 246, 305). However, the uptake of vaccines is not as high as it should be. In
Chapter seven we investigated inequalities in zero-dose, incomplete and full vaccination
coverage in sub-Saharan Africa. Full vaccination coverage was 57.1% across 25 sub-Saharan

African countries, ranging from 24% in Guinea to 93% in Rwanda. We also examined
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differences in patterns of inequality comparing regional (sub-Saharan Africa) and at a specific

country level. To address this, we analysed inequalities in vaccination coverage in Ethiopia as

an example (chapter eight).

Across sub-Saharan Africa and in the case of Ethiopia, our findings in Chapters seven and
eight, showed that zero-dose vaccination was disproportionately concentrated among poor
subgroups, while full vaccination coverage showed pro-rich coverage. Zero-dose and under-
vaccination can be explained by lack of access to vaccination services, missed opportunities
for vaccination or vaccine hesitancy (172, 262). The role of health systems in closing these
gaps would be to ensure adequate vaccine supply and providing targeted health information
and education on the benefits and safety of vaccines (173, 177, 247). In sub-Saharan Africa,
and in the case of Ethiopia, increased vaccine uptake was strongly associated with women’s
education and wealth status and use of reproductive and maternal health services. The
country-level analysis showed that inequalities in vaccination coverage were mainly explained
by women’s access to and utilisation of contraceptives, antenatal care, and birth at the

facility.

In summary, in addition to socioeconomic factors such as education and wealth, long
distances to facilities, weak referral systems, and poor communication between the
community and health facilities play a significant role in limiting health service uptake among
those in need (139, 214). Moreover, health systems sometimes only focus on improving
access to health service interventions while neglecting women and community involvement
in care (9, 55). However, the engaging the community plays a crucial role for promoting
healthy home behaviours and enhance demand for care while the facility is necessary to

provide services.
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9.4 Policy implications

Addressing health inequities requires committed efforts within the health sector, which
include ensuring high-quality health services are available, acceptable and accessible to all
(21, 23). This also includes, for instance, making sure that high-quality, gender-sensitive, and
culturally appropriate reproductive health services are available to all women, with particular
attention to vulnerable subgroups (306). Advancing equity in health necessitates
collaboration with non-health sectors (inter-sectoral action) to improve the circumstances in
which people are born and where they grow, live and work — including economic, political,

environmental, cultural and commercial determinants of health (60, 298, 307).

Health inequities transcend the health sector and need a coordinated multisectoral approach
(308). Thus, it is important to remember that redressing inequities in health is not only the
sole responsibility of the health sector but also the effort of other sectors included (35). For
example, some inequities in health may need improvements in household income or
increasing levels of literacy and education. The results of inequality monitoring, our findings
included, can be used as an input (with other forms of knowledge and evidence) to determine

where efforts are needed to enhance improvements for disadvantaged subgroups.

Based on these findings and on best practices for monitoring health inequalities, we suggest

the following recommendations for monitoring equity in access to quality MCH services.

9.4.1 Ensuring equity requires monitoring inequalities

Periodic assessment of health inequality can serve as a warning system and an assessment
tool to identify and address those in need. Monitoring MCH inequality is critical to inform,
plan and implement strategies that advance equity, improve underserved populations'

health, and enhance accountability for these changes (36). In other words, health inequality
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monitoring shows where and what gaps affect population subgroups, helping program
managers and policy-makers ensure interventions are targeted to those with the greatest
needs. The findings of inequality monitoring also show entry points to examine gaps. These
examinations enable health systems to identify and tailor interventions addressing specific
areas of concern within maternal and child health programs or specific causes of inequality
within the affected populations. Regular investigations of inequalities can also suggest where
policies and programs succussed or failed in reducing health inequity.

Although the current national coverage and progress over time showed encouraging
indications of improvement globally, within countries, reports of inequalities, our findings
included, reveal the different experiences between rural and urban residents, the poor and
the rich, the educated and the non-educated and other dimensions of inequality. Monitoring
health inequality is crucial to identify whether progress in national averages is fairly
distributed across population subgroups and address those in need. Establishing goals and
targets based on inequality monitoring enforces the orientation of policies, programs and
practices to promote health in disadvantaged subgroups.

Monitoring health inequality requires robust equity-oriented health information systems. The
big gap in many LLMICs, however, is the lack of reliable health information systems to
generate evidence and support health systems in identifying and addressing those in need.
Creating equity-oriented health systems requires having strong information systems to
collect, analyse and report data about health inequality, which underscores the need for
strengthening equity-oriented health information systems at the national level to build
capacity for health inequality monitoring. Without a commitment to equity, efforts to
improve health increase the risk of intensifying within-country inequality, even as national

coverage increases.
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9.4.2 Equity orientation of policies, programs and practices

Monitoring the state of inequality draws attention to the existing inequality across population
subgroups in different areas of health. It identifies priority areas for further investigation by
serving as an alarm system both across and within countries. These would help generate
equity-oriented policies, programs, and practices to promote improvement efforts among the
most disadvantaged subgroups.

Although coverage is still a problem in some, many study countries have achieved improved
health intervention coverage and outcomes at the national level. Improvements, though,
were mainly brought about by faster gains among the richer subgroups compared to poorer
subgroups in the majority of the study countries. In such cases, health policies, programs, and
practices need to be re-oriented to reach those in need and uphold the principle of equity

and promote faster improvements among the disadvantaged.

9.4.3 Bridging the gap in access to quality maternal health services
Continued efforts are needed to reach disadvantaged women and their newborns with quality

health care. We recommend several strategies to address these gaps.

¢ Implementing measures of effective coverage as a primary strategy to monitor and
address the quality gap in antenatal care services. This approach enables countries to
close the large gap between the contact and the content of antenatal care services
women receive. Effective coverage requires that performance is measured not only by the
number of pregnant women the health system is able to reach but also by incorporating
the content of care women received during antenatal care contacts.

e Improving access for vulnerable women: our study showed lower coverage of services

among women and children living in rural areas and those who had to travel a long
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distance to get to facilities. Poorer women and children and those living in slum urban
areas also face an acute lack of access to health services. Access to care for vulnerable
women can be improved by expanding primary health care facilities, funding for transport
infrastructure and targeted subsidies for services.

Strong focus on quality improvement at all levels of health facilities, focusing on ensuring
and achieving respectful, non-abusive, and high-quality maternity care for all women.
There is a need to initiate quality improvement efforts in areas with poor access to
maternal health and directly consider the needs and experiences of poor and vulnerable
populations. Healthcare initiatives should primarily target addressing the needs of the

poor and marginalised subgroups.

9.4.4 Addressing vaccine inequity

Our research shows the need for the following actions:

Ensuring adequate vaccine supply: the African continent suffers from a critical shortage
of vital drugs, vaccines, and health technologies due to a lack of manufacturing capacity.
Africa imports 99% of its vaccines and consumes 25% of the global vaccine supply.
Ensuring adequate vaccine supply and guaranteeing the health security of people may not
be possible if Africa keeps importing 99% of vaccines (241). Thus, there is a need to create
self-sufficiency or at least contribute to addressing critical vaccine supply shortages.
Moreover, health systems should address vaccine stocks by securing adequate vaccine

doses and ensuring reliable cold chain management.
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e Improved training of personnel is necessary to strengthen screening and delivery vaccines
to all previously unvaccinated eligible children and improve health worker attitudes
towards service users.

e Targeted vaccination programs: vaccination programs should primarily target areas with
poor vaccination coverage and directly consider the needs and experiences of poor and
vulnerable populations. In addition to education initiatives, areas with critical vaccination

coverage gaps can be supported by monetary or material incentives.

9.5 Strengths and limitations

Large and nationally representative population-based surveys collected from many sub-
Saharan African countries were used for this analysis. As studies focused on examining
inequalities in coverage of health services, not much is known about inequalities in access to
the quality of MCH services. We have provided an in-depth analysis of inequalities and drivers
of inequality in access to quality MCH services in sub-Saharan Africa. Most multi-country
studies in this area have only focused on addressing wealth-related inequalities, but we used
two approaches to examine inequality in the uptake of MCH services. First, we evaluated
wealth inequalities in antenatal care quality, skilled birth attendance, caesarean delivery, and
vaccination coverage within and across sub-Saharan countries. We then used a multilevel
logistic regression or decomposition analysis to determine factors driving inequalities in MCH

services.

This thesis has several limitations. First, information on women’s last live birth was collected
retrospectively, and the birth may have been up to five years before the survey. Thus, recall

and self-reporting bias are limitations, as women may not accurately remember whether they
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received a service and/or the number of ANC contacts, postnatal care or the number and type
of vaccine their child received (among children for whom vaccination data were collected
based on maternal recall). There may be differences from the current rates for some countries
as they may not represent recent maternal and child health coverage when compared to our
analysis. Although we were able to examine wealth-related inequality in MCH services for
each country, we were unable to identify the predictors of inequality in full vaccination

specific to each country except for our fifth manuscript in chapter eight.

The evaluation of socioeconomic position based on asset indices using a household wealth
index might be affected by choice of assets and poor comparability between urban and rural
areas. However, such indices are easy to compute and compare well with more complex
wealth indicators. The usefulness of wealth indices for classifying subpopulations is evident
by their strong association with most coverage indicators. However, wealth quintiles are
specific to a given country, and the poorest quintile in a middle-income country might be
wealthier than the third or fourth quintile in an impoverished country. Furthermore,
irrespective of the actual magnitude of within-country differences in wealth between rich and
poor individuals, all samples will be represented as five groups with about 20% of all
households each. Despite these limitations, the use of asset indices allows the comparison of
inequalities in health that would not be possible with other measures of socioeconomic

position.

9.6 Recommendations for future research

There is a lack of strong evidence on the status of equity in access to quality health services
in LLMICs. Although we were not able to analyse all dimensions of quality of care women and
children received due to lack of data, this study provided evidence of inequalities in quality
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MCH services. Thus, we recommend further examination of inequalities in access to quality

MCH services using richer sources of data.

Rethinking and redesigning the healthcare delivery system to better serve people and
vulnerable subgroups requires understanding gaps in health delivery systems and progress
made over time. Therefore, we recommend analyses of changes over time to better

understand inequalities and drivers of inequality in access to quality health services.

We examined inequalities across multiple sub-Saharan Africa, but in addition to such
evidence, countries also require in-depth analysis and actionable information to design
intervention strategies and address context specificinequalities in quality MCH services. Thus,
we recommend the examination of the status of equity in access to quality MCH services

within each of the countries.

9.7 Conclusions

As we move towards achieving the SDGs, it is important to acknowledge that progress in
maternal and child health (MCH) has not been sufficient at the national level, and there are
still significant disparities in coverage across different groups. In order to accelerate progress
towards UHC by 2030, it is also crucial to focus on improving child immunisation coverage. To
achieve this, it is important to consider equity when scaling up interventions and assessing
progress. Regular assessments of health inequality can help identify and address the needs of
vulnerable populations. Efforts to improve access to MCH services should be targeted
towards areas with low coverage, while taking into account the unique needs and experiences
of different groups. There are also broader societal factors that can impact MCH utilisation

rates, such as maternal education levels and household wealth. Addressing these issues could
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lead to increased utilisation rates and better health outcomes for mothers and children. By
prioritising these efforts, we can work towards achieving the SDGs and ensuring that
everyone has access to quality healthcare. This study contributed to this effort by evaluating
the magnitude of inequalities in quality antenatal care, skilled birth attendance, caesarean
delivery, continuum of care and vaccination coverage, summarising recommendations for
inequality monitoring, and identifying drivers of inequality in access to quality maternal
health services. By assessing the status of equity in access to quality MCH services using
robust inequality measurements, this study added new insights into policy debates in the area

of equity in health and health care.
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