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ABSTRACT

Background: There is a growing body of evidence on the inequality in the use of maternal health care
services. However, there is little evidence in the literature describing the status of inequality in use of
quality of healthcare service. Particularly, there is a paucity of high-quality evidence on whether quality
antenatal care (ANC) is being fairly distributed across the various subgroups of population in Ethiopia.
This study aimed to examine the extent of inequalities in quality antenatal care and its drivers in Ethiopia

using data from the most recent standard Ethiopia Demographic and Heath Survey.

Methods: Cross sectional survey data from 2016 Ethiopia Demographic and Health Survey (EDHS) were
used. The EDHS samples were selected through a stratified, two stage clustered sampling technique. To
examine inequalities quality ANC was measured by using six WHO recommended ANC service elements.
The inequality was assessed with respect to the selected equity stratifiers namely, region, place of
residence, wealth quintile, maternal age and maternal education. We employed both the simple (ratio and
difference) and complex (concentration index) measures of inequality. Further, wealth based inequality

was decomposed to understand drivers under pinning the observed inequality.

Result: The simple summary measure of inequality for the region showed high disparity across region
with highest ANC quality (Addis Ababa region) and lowest (Afar region), difference (D)= 0.0690, 95%
Cl (0.0086, 0.1294) and the ratio ®=1.3844 with 95% CI (1.0227, 1.8946). Also showed maternal age
based inequality with D=0.0864, 95% CI (0.0077, 0.1652) and R=1.4728, 95% CI (1.0328, 2.1004) value
indicated that women aged above 20 while giving birth were more likely to have quality of ANC service.
However, insignificant disparity was observed for place of residence difference (D) = 0.0298, 95% CI (-
0.0368, 0.0964) and ratio (R)=1.1368, 95% CI (0.8589, 1.5046). Concentration index for wealth and
education based inequality was 0.15 and 0.21 respectively, indicating pro-rich and pro-educated scenario
of the use of quality ANC. The decomposition analysis indicated that the main contributors of the wealth
based inequality were region, wealth status, education, frequency of ANC visit, type of ANC facility and
provider.

Conclusion and recommendation: There were glaring inequalities in the receipt of quality ANC in
Ethiopia. It needs high impact target interventions focused on region, wealth and frequencies of ANC

were the main contributors together accounted for nearly three-fourth of the wealth driven inequality.

Key words: quality, antenatal care, inequality, decomposition, DHS, Ethiopia



1. INTRODUCTION

1.1 Background

Antenatal care is one of the targeted global core interventions given for women during pregnancy
which is important for the health of the mother and the development of the unborn baby by
promoting healthy behaviors and parenting skills (1). Globally, 86% of pregnant mothers currently
access antenatal care with skilled providers at least once during their pregnancy (2).In many low-
income countries, the proportion of women who receive antenatal care services is increasing.
However, quality ANC was lagged behind ANC service coverage in most low and middle income
countries (3, 4). In Ethiopia, from 2000 to 2016 ANC coverage increased from 26.7% to 62.4%
(5). According to Ethiopia’s five year Health Sector Transformation Plan, the government of
Ethiopia aims to increase the proportion of pregnant ladies obtaining at least four ANC visits to
95% by 2020(6).

The World Health Organization (WHO) envisions ‘’every pregnant woman and newborn to
receive quality care throughout the pregnancy, childbirth and postnatal period’” and released new
recommendations on routine ANC for pregnant women in November 2016 (7). In addition to
increasing the recommended number of ANC contacts from a minimum of four to eight, this
recommendation highlighted the importance of quality of care received by women during
pregnancy. Following this recommendation, global attention has been shifting from predominantly
measuring utilization (coverage) of ANC to additional considerations of equity and quality of this
care in order to tackle remaining preventable morbidity and mortality among women and their
babies (3, 8-11). The Sustainable Development Goals also call for an equal distribution of health
gains (12). Health care inequality implies the existence of systematic observable disparities in
health or major determinants of health between different groups within a population such as

regions, place of residence, social, economic, cultural or religious groups, or by age or gender (13).

One of the main objectives of Ethiopia’s five year Plan is to ensure universal primary health
coverage and improve health services quality and close equity gap in the country(6). The
importance of quality was stated in different ways where one of these stated as “Quality should
not be the purview of the elite or an aspiration for some distant future; it should be the DNA of all

health systems” (11). Furthermore, “ the human right to health is meaningless without good quality
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care because health systems cannot improve health without it”(11).Having good quality antenatal
care is critical for the prevention and detection of potential causes of maternal obstetric
complications and to avert newborn deaths and stillbirths (7, 14). In addition to its direct effect on
health, higher quality antenatal care has also been linked to a higher promising of retention in care
and of giving birth in a health facility, which might further improve maternal and newborn
outcomes (15, 16). In Ethiopia, different studies have shown that certain population groups are
consistently less likely to have access to and use health services (17-21). Despite increased efforts
to expand health service coverage across the country, the health system continues to face poor
quality of care and unequal utilization of healthcare resulting in disparities in health outcomes
among different segments of the population (18-20, 22). This study aims to examine the extent of
inequalities in the use of quality ANC services and factors that can be explain the observed

inequalities.



1.2. Statement of the problem

Globally, every year an estimated 295,000 women die from preventable causes related to childbirth
and pregnancy, 99% of whom live in low and middle income countries (LMICs) and two thirds of
all maternal deaths now occur in sub-Saharan Africa which bears the largest share (23, 24). In
Ethiopia maternal mortality ratio remains one of the places with the highest rate of mortalities in
the world (25). According to 2016 DHS maternal mortality ratio is 412 mothers per 100 000 live
births mothers still die due to preventable conditions associated with pregnancy, child birth and
the postnatal period (5). This is primarily due to poor quality of services (26, 27). While achieving
a significant reduction in mortality it requires further expansion of health service coverage to
improve accessibility. At the same time, it is equally important to improve the quality of care
provided (22, 28).

In provision of service many LMICs have increased in antenatal care coverage but quality had
much lower and unequal among women (3). In Ethiopia, few studies have measured technical
quality of care (16, 29, 30) and examined effective coverage of ANC (22). Ensuring an equal
distribution of good quality care was one of the key targets of the HSTP where “the quality of care
provided does not differ by any personal characteristics including age, gender, socioeconomic
status or place of residence” (6). But differences in the quality ANC received have not been

systematically examined.

One study analyzed socioeconomic differences in the quality antenatal services across 91 LMIC
including Ethiopia, has shown unequal levels of low-quality care. However, the study describe
ANC quality based on receipt of only three services namely urine and blood testing and blood
pressure monitoring and did not provide within country specific results other than poverty status
(3). Measuring inequality by different equity stratifies and identify factors contributing for
observed inequalities have particular importance in populous countries like Ethiopia; to contribute
to the effort towards addressing quality ANC to all. To our knowledge, no decomposition study
has so far attempted to investigate the effect of different sets of explanatory factors over the
influence channeled through wealth, as there is limited evidence on the issue under caption. This

study aimed to measure inequalities in the use of quality antenatal care and to scrutinize the



individual contribution of various sets of explanatory variables on quality of ANC using the recent
2016 Ethiopian Demographic and Health Survey data.

1.3 Rationale and Significance of the study

The sustainable development goals (SDGs) have helped retrain the spotlight on one of the most
critical issues of our time — reducing inequality (12). Although health systems will look different
in different settings, all people should be able to count on receiving high-quality care that will
improve their health and earn their trust on the system (11). Understanding the level of disparities
in quality of care among different geographic and socioeconomic groups will help to identify
women who are least likely to receive quality ANC. This help the public health system to monitor
and understand the progress of improved maternal and child health outcomes, set better target
service improvement initiatives, supporting the effort to work out the HSTP targets, apply “leaving
no one behind” agenda of SDGs (12).

On the other hand, to promote nationwide inclusive social development and improve evidence
based targeted intervention, health gains need to be given away equally across all regions and
socioeconomic groups, therefore, producing evidence to support government and development
agencies to address the constraints is an important step. Analyzing and understanding disparities
in health gain enable the unmasking disparities across regions and other socioeconomic strata
thereby enabling deeper understanding of both the severity of disparities and inequality in
provision of quality health services. Especial important is identifying inequality in quality
antenatal care service, as the mere existence of antenatal care service does not have any guarantee
for equal provision of quality service between the poor and the rich women. To reduce the health
consequences attributable to unequal distribution of quality ANC service improvements in quality

gaps between the poor and rich is critical.

Additionally, findings of the study will serve as an input for other related studies in the future and
inform the launch of different strategies to help end the unfair within country inequality in the
provision of quality services during ANC. This study is expected to show evidence important for

policy makers.



2. LITERATURE REVIEW

2.1 Quality of antenatal care

Antenatal care is one of the “four pillars” of safe motherhood, as formulated by the Maternal
Health and Safe Motherhood Program (WHO 1994)(31). WHO defines it is care provided by
skilled health-care professionals to pregnant mothers and juvenile young ladies in order to secure
the best health conditions for both mother and baby during pregnancy(7). Quality is defined in
various manners by different organizations. Measuring quality is difficult because it has multiple
dimensions but Donabedian identified three dimensions of quality of care: (1) structure: the
physical and human resources to give care; (2) process: the technical and interpersonal aspects of

delivering care; and (3) outcomes: the effects of care (32).

Provider qualifications and the number and recurrence of ANC visits is a premises of quality ANC.
Antenatal care quality can also be monitored through the content of services received and the sorts
of information given to women during their visits. These services bring issues to light of the peril
signs during pregnancy, delivery, and the postnatal period. They also improve the health-seeking
behavior of the client, orient the client to birth preparedness issues, and give essential preventive
and therapeutic care. Provision of quality ANC service requires the presence of relevant
infrastructure, adequately trained health workers, infection control facilities, diagnostic
equipment, supplies and essential drugs. Furthermore, the ANC process requires the utilization of
guidelines that health providers ought to follow while offering care to guarantee prevention,

diagnosis and treatment of complications (5, 33).

Antenatal care service quality is basic to guarantee the expected advantage for both the mother and
the baby otherwise the entire process loses its value. It lessens the occurrence of maternal and child
morbidity as well as mortality during pregnancy, delivery and the postnatal time. By 2030
sustainable development goal plan to accomplish global MMR to <70/100,000 live birth but these
cannot be achieved without quality antenatal care arrangement and (34, 35) and also Poor antenatal
care is viewed as the second most significant preventable factor for maternal death after

unsatisfactory obstetric care (36).



Globally, proceeding to accomplish universal ANC coverage is checked by following two
indicators: 1) First ANC which means the proportion of women of reproductive age who report at
least one ANC visit with a skilled health provider during the most recent live birth and 2) ANC 4+
which is the proportion of women of reproductive age who report at least four ANC visits during
the most recent live birth (37). These two indicators evaluate the figure of contacts or visits
pregnant mothers had but having contact with the health system doesn't ensure the receipt to lose
or any of the crucial ANC interventions(38).

A cross country study has shown that antenatal care coverage was high, 89-7% (95% CI 88-0-
91-4) of women went to first ANC visit. However, just 72-9% (69-1-76-8) of these women
revealed getting their blood pressure checked and their urine and blood taken at any time during
their pregnancy going from simply 6% in Burundi to nearly 100% in Armenia, Belarus,
Kazakhstan, and Ukraine. In most low-income countries 86-6% (95% CI 83-4-89-7) of women
accessed antenatal care which shows the coverage is still high but only 53-8% (44-3-63-3) of
women announced getting quality ANC which was measured in terms three essential component
of care so, this figure mentioned numerous LMICs had much lower and unequal levels of quality

despite elevated levels of antenatal care coverage (3).

Different studies indicate that, even though women had adequate contact with healthcare providers
through improved access to care, the majority of them did not receive high-quality care. Age, level
of education, household wealth, parity and experiencing complications were associated with
having adequate contact and receiving high quality care. Discrepancy observed in the frequency

of contact and qualities of care were influenced by the residential cluster effect (39-42).

In Ethiopian, various studies indicated that the quality of ANC is low in all regions although the
performances slightly differ across the regions of Ethiopia and women are likely not to obtain
important clinical actions, such as asking about danger signs, iron supplementation, or counseling
on the importance of delivering with a skilled attendant(22).Lack of adherence to the guidelines
for ANC decreases the potential health gains for women who endeavor ANC(43).

Similarly, another study in Ethiopia has demonstrated that the community level quality of received

ANC, 54.3% women lived in a community with a low level quality of received ANC, while 45.7%



lived in a community with high community level quality of received ANC. Besides, 45.9% of
women living in a community with high quality of received ANC completed four or more ANC
visits, though just 25.6% of those in a community with low quality of received ANC completed
the four or more ANC visits(44)

2.2 Inequalities in quality of antenatal care service

Among the total 17 SDGs goals 1, 5 and 10 directly plan to handle inequality, while the third goal
on health, set priority on universal health coverage, constructs a solid agenda for diminishing
disparities in health and guaranteeing health and prosperity for all. Moreover, SDG 17, managing
fortifying the means of implementation and rejuvenating global partnerships, makes explicit notice
of the significance of limit working to build the accessibility of disaggregated data, which thus

empowers nonstop observing of health inequalities within countries(12, 45). .

Literature has shown inequalities are produced when underlying causes linked with various factors
such as individual characteristics like wealth status, age, educational level, living in different
region and residence also the distribution of income, the gap between the rich and the poor and the
focuses of decision making power concentrated in the advantaged group, perceived need for
service, access and quality of service are among factors for variation in service utilization

contribute to considerable inequalities(46, 47)

Around the world, in excess of 8 million individuals for every year in LMICs die from conditions
that should be treatable by the health system. In 2015 alone, these deaths brought about US$6
trillion in financial misfortunes. Poor quality care is presently a greater obstruction to lessening
mortality than inadequate access. 60% of deaths from conditions liable to health care are because
of poor quality care, whereas the remaining deaths result from non-utilization of the health system
and quality of care is worst for vulnerable groups, including the poor, the less educated and

adolescents (11).

Study conducted in 2018 in 91 LMICs which measured inequalities in ANC quality based on
women’s self-report the content of ANC consultations have shown that getting good quality of
antenatal care was correlated with gross domestic product per capita and upper-middle-income

countries had 40 percentage points high compared with low-income countries. Within countries,



after adjustment for sub-national region, maternal age, urban residence, education and frequency
of antenatal care visits poor women were four times less likely to report good quality care than
wealthiest women. These inequities were largest in low-income countries, having good quality of
care were reported nearly ten times more likely by wealthiest women compared to their
counterparts. In Ethiopia the poorest women were substantially less likely to report having their
blood pressure checked and their urine and blood analyzed during ANC consultations compared
to the richest (3). Similarly, another study conducted in 59 low and middle-income countries
(LMICs) to analysis the socioeconomic differences in the quality of antenatal services have shown

that socioeconomic status differences are noted in content of ANC provided(4).

Studies in three African Countries Kenya, Malawi, and Nigeria focused on women who gave birth
during the five years preceding the survey and who reported accessed skilled antenatal care during
their most recent pregnancy shows that many women of them do not receive all the essential
components of care. The findings further showed in the quality of antenatal care received was

considerable observed in educational inequalities (48).

Different studies in Kenya, India, Brazil and Ghana have shown that population access to a
minimum standard of quality maternal care was both low and inequitable, antenatal quality varied
by poverty level: at the facility level, all quality metrics were lowest for the most impoverished
areas and increased significantly with greater wealth(40, 49, 50).

Study conducted in Egypt to describe the changes over time (1991-2014) in the use of ANC in
Egypt, focusing on sector of provision (public versus private), and the content and equity of this
care, have shown that despite improvements in ANC coverage, changes failed to translate into
adequate ANC. Less than a third of women received, at least once during pregnancy, the seven
essential ANC components that is have been weighed, had a blood sample taken, had a urine
sample taken, receiving information on signs of possible complications during pregnancy,
receiving or buying iron tablets or syrup, had their blood pressure measured, and receiving tetanus
shots measured by DHS. Furthermore, women from poorer households and those in rural regions
reported receiving fewer components than their wealthier counterparts and living in urban

regions(51).



In Ethiopia study conducted in AA shows that majority of slum residents did not have adequate
antenatal care services with only 50.3, 20.2 and 11.0 % of the slum resident women initiated
antenatal care early, received adequate antenatal care service contents and had overall adequate
antenatal care services respectively. Educational status and place of ANC visits were important
determinant factors for adequacy of ANC in the study area. Women with highest educational status
were nearly three times more likely to receive overall adequate care compared to those with no
formal education. Similarly, clients of private healthcare facilities were two times respectively
more likely to receive overall adequate antenatal care compared to those clients of public
healthcare facilities (52).



2.3 Conceptual framework
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3. OBJECTIVES
3.1 GENERAL OBJECTIVES

To determine inequalities in the use quality of antenatal care and its drivers among women aged
15-49 years who had ANC from skilled provider in the past 5 years in Ethiopia using data from
the recent 2016 Ethiopia Demographic and Heath Survey.

3.2 SPECIFIC OBJECTIVES
1. To measure inequalities in the use of quality antenatal care by region, place of residence,
education, wealth status and maternal age using simple and complex summary measures
2. To identify factors contributing to the observed wealth associated inequalities in the use of

quality ANC through decomposition analysis.
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4. METHODS

4.1 Study area and setting

Ethiopia makes up the horn of East Africa and is known to be the cradle of mankind and is lately
being promoted as the “Land of Origins”. Ethiopia is home for various ethnic groups and cultural
diversity, with its population speaking more than 80 different languages(53). The country is
comprised of nine Regional States and two City Administrations. Each of the 11 geographic
regions in Ethiopia is divided into zones and each zone is divided into Woreda. Each Woreda is
then further subdivided into the lowest administrative unit which is called Kebele in the

administrative structure of the country(5).

General health service in Ethiopia has improved markedly since 2000; there has been encouraging
improvements in the coverage and utilization of health services. As a result of its robust health
policy and innovative strategies, the country has made huge progresses in increasing universal
access to health services and improvements in health outcomes(6). The proportion of women age
15-49 in Ethiopia who received antenatal care from a skilled provider has increased from 27% in
2000 to 34% in 2011 and 62% in 2016. Thirty-two percent of women had at least four ANC visits
during their last pregnancy (5).Despite this; Ethiopia is still one of the countries with a very high
morbidity and mortality from preventable conditions associated with pregnancy (6). Maternal,
child and reproductive health service coverage were also unevenly distributed and the coverage
for the key maternal health indicator was unequal according to different dimension of equality
(19).

The Ethiopia DHS survey is undertaken approximately every five years since 2000, collecting
socioeconomic, demographic and health data from households and individuals for every survey.
These survey implemented by the Central Statistical Agency (CSA) and ORC Macro for2000,
2005 and 2011 and for 2016 CSA with the financial and technical assistance by Inner City Fund
(ICF) through USAID funded at the request of the Ministry of Health. This study uses the fourth
and the most recent survey which is 2016 EDHS.

12



4.2 Study design and period

This study used cross-sectional design which was analyzed from 2016 EDHS survey data that was
conducted across the nation that covered all regions in the country. The study was used EDHS data
to measure inequality in quality ANC and identify factors explained by inequalities from January
to December, 2020.

4.3 Population
4.3.1. Source population

All women of reproductive age group (15-49 years) who had most recent live birth in the past 5

years preceding the survey

4.3.2. Study population

The study population comprised number of women in Ethiopia aged 15 to 49 years with a birth in
the past five years who received skilled antenatal care for their most recent live birth

4.4 Sample Size determination and Sampling Procedure

The sampling frame used for the 2016 EDHS is the frame of the Population and Housing Census
(PHC) conducted in Ethiopia in 2007 and provided by the Central Statistical Agency (CSA). The
sampling was a two-stage stratified cluster process; each region was stratified into urban and rural
strata. Samples of Enumeration areas (EAs) were selected independently in each stratum with
probability proportion to size allocation and EAs were the sampling unit for the first stage,
followed by a systematic random sampling to select households in these EAs. From listed
households in enumeration areas fixed number of households from each cluster selected with

probability systematic selection (5).

In EDHS 2016 sample includes a total of 645 Enumeration areas (EAs) (202 in urban areas and
443 in rural areas) and representative sample of 18008 households selected and of this households
16650 were successfully interviewed from which 16583 eligible women identified and full
interview were conducted for 15683 women age 15-49 yielding the response rate of 95%(5)

The sample for survey designed to provide estimates for reproductive, maternal, new born, child

and adolescent health indicators for the country as a whole, for each of the nine regions and the
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two administrative cities and for urban and rural areas separately. And since it is conducted for

fourth round it provides valuable information on of key health indicator.

For the purpose of this analysis women in reproductive age 15 to 49 years and gave live birth in
the last 5 years preceding the survey and who had skilled ANC during last pregnancy were included

in the sample.

Table 1 Sample number of study participants to measure the magnitude of inequality in
quality of ANC and its drivers in Ethiopia based on 2016 DHS data

EDHS 2016
Weighted sample
All respondent women age 15-49 16000
Number of women with alive birth in the past 7,590
5 years
Number of women who received skilled ANC 4,734

for their most recent birth

Response rate 95%

Approximate time frame covered 2011-2015

4.5 Variables and Measurements

4.5.1. Dependent variable: Quality of antenatal care

In this study, quality of ANC was defined as receipt of all the six components of ANC services for
the most recent birth during antenatal care was the outcome variable. The construction of outcome
variables was guided by the World Health Organization’s antenatal care guidelines (7, 32). We
created an overall measure to ascertain if the women received all the six essential components of
ANC. EDHS asked on women’s self-report on the components of ANC consultations. These
components were (1) blood pressure measurement, (2) blood test, (3) urine test, (4) informed on
possible complications during pregnancy (5) counseling on nutrition (6) received advice on birth

preparedness plan. Each question has a binary response (1 = Yes; and 0 = No). For quality of ANC
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which was the overall measure of utilization of essential components of ANC, women were coded
with a ‘1’ if they had received all six essential ANC components and ‘0’ otherwise.

4.5.2. Equity stratifers

Monitors of health inequality should reflect the relevant social conditions depending on the
characteristics of the population and the health measure in question(13). To assess inequality from
different dimension selection of appropriate equality stratifiers is important (13). Based world
health organization (WHO) health inequality monitoring: with a special focus on low- and middle-
income countries, review from national perspective variable that are widely used or proposed to
study inequality was used in order to measure inequality in quality ANC. Therefore, for this study
education, place of residence, wealth status, region and maternal age were the main equity
stratifiers and these variables were categorized according to EDHS

Table 2 Equity stratifers description and measurements to determine inequalities in quality
of ANC and its drivers in Ethiopia based on 2016 DHS data

Equity stratifers | Descriptions Measurements
Maternal Level of education attained by the Categorized in to four categories
education level respondent including, no education, primary,

secondary and higher education.

Place of The usual place of residence where the | Urban / rural
residence woman lives
Wealth index Households are given scores based on Ranked in to five (quintile) categories as

sets of household possessions and assets | poorest, poorer, middle, richer and

such as TV, radio, sanitation facilities richest
and water supply. The wealth index was

computed by

principal component analysis
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Region

The region where the woman lives

categorized as nine regional states
(Tigray, Afar, Amhara, Oromiya, Somali,
Benishangul-Gumuz, SNNP, Gambela
and Harari) and two city administrations
(Addis Ababa and Dire Dawa)

Maternal age at
birth

Age of the women at birth during the

recent birth

categorized in three-year age group

interval as <20 years, 20-34years and 35-

49 years

4.5.3. Exposure variables

To produce results that are net of confounding effect, we attempted to include other factors that
have been shown in the literature to affect the quality of ANC (22, 50, 54). These include the
frequency of ANC visits, the type of ANC facility, the type of ANC provider, parity (number of
children), marital status, religion, current working status and experience of terminated pregnancy.
Women who start ANC in the first trimester and attend the recommended four or more times are
more likely to receive all the essential components of ANC services, because contact with the
health system begins earlier and is more frequent (50). For the analysis, the frequency of ANC
visits was dichotomized to ‘one to three’ and ‘four or more visits,” based on the number of ANC

visit recommended by the World Health Organization (55).

The variable ‘type of ANC facility’ specified the highest place where the women got ANC and
originally had 12 categories which were reduced to 8. The two responses ‘respondent’s home” and
‘Other’s home’ were merged to form one category ‘Home’. ‘Governmental hospital’ ‘health
center’ health post’ ‘private hospital’ ‘private clinic’ ‘NGO’ and the four others ‘other public’

other private’ ‘other NGO’ and ‘other’ were merged into one response ‘other’.

In addition, the quality of antenatal care received may differ depending on whether the provider is
a doctor, nurse/midwife, or other provider, because of different skill levels. According to EDHS if

a respondent received ANC from more than one type of provider, the most highly trained provider
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was used. Variable ‘Type of provider’ had 7 categories reduced to five (Doctor, Nurse, Midwife,
Health officer and Health extension workers). The two additional categories in the survey:
‘Traditional Birth Attendant’ and ‘Other’ were excluded as there were not mentioned as skilled
providers (5). And variable marital status originally had 6 categories which were reduced to 3.
Never married, the two responses ‘married” and ‘living together’ were merged to form one
category ‘married/living together’ and the three responses ‘widowed’, divorced’ and no longer

living together/separated were merged to form one category widowed/divorced/separated’

Other factors like religion (Orthodox, Muslim, Protestant, Catholic, Traditional and other), parity
(number of births categorized as one child, one to three and four plus children), experience of
terminated pregnancy (Yes, No) and currently working status (yes, No) may influence quality of

ANC were included in our analysis.

4.6 Operational definition

Quality of ANC: receipt of all essential component of ANC services such as blood pressure
measurement, blood test, urine test, informed on possible complications, counseling on nutrition
and advice on birth preparedness plan during pregnancy (3, 50)

Inequality in quality of ANC: Itis an avoidable disparity in the use of ANC quality across women
who received skilled ANC services during last pregnancy (13)

4.7 Source of data and data collection procedure

The data for this study was accessed from the DHS program official database, after permission
was granted through an online request explaining the objective of study. The survey is usually
conducted at five-year intervals in a country. Ethiopia has undertaken four consecutive DHS
surveys, in 2000, 2005, 2011 and 2016.

The study used data from the recent rounds of Ethiopian Demographic and Health Survey (EDHS)
which was conducted by central statistical agency from January 18, to June 27, 2016 in order to
measure inequalities in quality of ANC and its drivers.

Study instruments used in the EDHS 2016 were a set of standardized questionnaires, namely the
Household Questionnaire, the Woman’s Questionnaire, Man’s Questionnaire, the Biomarker
Questionnaire and the Health Facility Questionnaire. These questionnaires were adapted from
model survey instruments developed for the MEASURE DHS project to reflect the population and

health issues relevant to Ethiopia and questionnaires were translated into five major languages
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Ambharigna, Oromiffa, Tigrigna, Somaligna, and Afarigna. Issues were identified at a series of
meetings with the various stakeholders

All women in reproductive age (15-49) who were in the selected household the night before the
interview neither of their usual residents in the household were interviewed using the Women’s
Questionnaire. The Women’s Questionnaire was used to collect respondent’s individual
characteristics including age, marital status, occupation, residence as well as other information on
topics including, reproductive history, contraceptive knowledge and use, antenatal care and its

components, delivery and postnatal care, marriage, attitudes about family planning etc.

4.8 Data quality and management

In EDHS to maintain data quality CSA recruited and trained team supervisors, field editors,
interviewers, secondary editors, and reserve interviewers. The Ethiopia DHS used different
questionnaires: which were based on model survey instruments developed for the international
MEASURE DHS+ project. The model questionnaires were then adapted to local
conditions. These questionnaires were developed in the English language and translated into the
five principal languages in use in the country. They were then independently translated back to
English and appropriate changes were made in the translation of questions in which the back-
translated version did not compare well with the original English version and then Pretests were
conducted in place that was not included in the survey. During data collection electronic data files
were transferred to the CSA central office in Addis Ababa every few days via the secured IFSS.
Data processing was done through office editing, coding of open-ended questions, data entry, and
editing computer-identified errors. Data entry and editing were accomplished using the CSPro
software. For this analysis after the EDHS data set were downloaded, the variables appropriate for
study were identified and their completeness assessed by running frequencies to check the missing
values. If there are “Don’t know” and missing values managed according to DHS statistical
guideline. For example, if there are “Don’t know” and missing values on components of antenatal

care, assuming that they did not receive the care component(56)

4.9 Data analysis plan

After officially registered on the measuredhs.com website the EDHS datasets were downloaded in
STATA format. Analysis was performed using the women’s file (IR) and based on sample derived
from all women aged 15-49 with a live birth in the surveys’ five-year recall period (2011-2016).

18



We examined women’s self-report in the components of antenatal care for the pregnancy leading
to the most recent live birth from skilled provider. The variables appropriate for this study were
identified and their completeness assessed by running frequencies to check the missing values and
then recoding and generation of essential variable was conducted according to DHS statistical
guide. Descriptive statistics namely frequencies and percentages of socio demographic
characteristics and outcome variable were done and presented using tables and graphs. Analyses
were performed in STATA software version 15 and R software version 3.6.2. The DHS
stratification and the unequal sampling weights as well as household clustering effects were taken

into account and 95% Cl is reported as a measure of magnitude of significance in the analysis.

Inequality analysis

The World Health Organization recommends inequality in health or health care is disaggregated
by a chosen equity stratifiers before presenting the inequality with higher level of analysis. In this
study, the inequality in the receipt of quality ANC was disaggregated by the five dimensions of
inequality, namely region, place of residence, maternal age, wealth status and maternal education.

Summary measures of inequality

Equity literature stresses the importance of examining both absolute and relative measures of
inequalities which are complementary and together reveal the full picture of disparities (57)
Absolute inequality highlights the actual coverage gap that exists between extreme groups and the
corresponding efforts that are required to close it. Relative inequality shows the degree of
unfairness between the subgroups. In this study both simple (ratio and difference) and complex
(concentration index) measures of inequalities were used. Simple measures are useful for
conveying messages to the non-technical audience (e.g policy makers in Ethiopia), whereas
Complex measures use the full data distribution between subgroups and thus more accurately show
the magnitude of metrics (13, 58).

We computed concentration index for wealth and education based inequalities in the quality of
ANC since these stratifers are ordinal and concentration index requires data to be distributed across
a raking variable. The index quantifies magnitude of inequality across all wealth quintile and
education level and becoming the standard tool for measurement and concentration curves were

used to illustrate how one variable is distributed across the population ranked by another variable
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(59-61). Twice the area between the concentration curve and the line of equality is called
concentration index. The index assumes values between -1 and +1. A negative value of the
concentration index denotes quality of ANC is concentrated to the lower socio-economic status.
On the other hand, a positive concentration index implies that quality of ANC favors women who
are wealthier or more educated. When the value of the concentration index is zero, there are no
inequalities in the receipts of ANC quality. Concentration index was calculated using the conindex
command in STATA

The related tool is concentration curve which plots the cumulative percentage of quality ANC on
the vertical axis against the cumulative percentage of women ranked by their socioeconomic status
(wealth and education in this study) on the horizontal axis, beginning with the lowest and ending
with the highest. The equality line runs diagonally across the figure when women, irrespective of
socioeconomic status have the same quality of ANC, that is, all values on the x-axis equals all
values on the y-axis. A curve that lies below the equality line indicates quality of ANC
concentrated among high socioeconomic status whereas, the curve lies above the line of equality
implies the presence of inequality, that is, quality of ANC is concentrated among lower end of the
SES. The concentration curve overlaps with the 45-degree line with no inequality (59-61).

Literature shows that none of the inequality measures available are perfect (61). While different
variants of concentration index are available in the literature, in this study we chose to use the
Erreygers corrected concentration index (CCl), as it corrects for several problems inherent in the
standard concentration index. (61). For instance, when the outcome variable of interest is binary,
which is often the case in health care, the values of the standard concentration index may not lie
between -1 and +1, and this problem can be overcome by adopting the CCI.

For the variable of interest “y” the, Erreygers CCI was calculated as:
CCl(y)=8coV (YIRI ) ..o (1)
Where: yi is the outcome of interest (dependent variable) of the individual i

Ri is fractional rank of an individual in the wealth distribution
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The simple summary measures of inequalities used in the study were ratio and difference.

Difference (D) is an expression of the absolute inequality that exists between two subgroups; D is
calculated as the difference between two subgroups; that is, the mean value of a health indicator
in one subgroup subtracted from the mean value of that health indicator in another subgroup. For
dimensions with more than two subgroups with a natural ordering such as education and wealth
ymax refers to the most advantaged subgroup and ymin refers to the most disadvantaged
subgroup. In cases of dimensions of inequality with more than two subgroups that have no natural
ordering, such as region and maternal age, D is calculated as highest estimate subtracted from the

lowest estimate
D=ymax—ymin .............coccooeiiiiiinnan.n. (2)

Ratio is an expression of the relative inequality that exists between two subgroups; that is, the
mean value of a health indicator in one subgroup divided by the mean value of that health indicator
in another subgroup. For dimensions of inequality with more than two subgroups that have a
natural ordering, such as education and wealth ymax is most advantaged subgroup, whereas, ymin
the most disadvantaged subgroup. In cases of dimensions of inequality with more than two
subgroups that have no natural ordering, such as region and maternal age, R is calculated as highest

estimate divided by the lowest estimate.
R=ymax/ymin.....................cooiiiiiinn.. 3)

If there is no inequality D takes a value of 0 and R takes a value of 1. Greater absolute values
indicate higher levels of inequality. For R, it takes only positive values (larger or smaller than 1).
The further the value of R from 1 the higher the level of inequality(62, 63).

After multivariable logistic regression model was fitted, ratio and difference were calculated using

adjrr command in Stata.
Decomposition Analysis

To explain the underlying drivers of the wealth based inequality in the use of quality ANC service,

we decomposed the measured wealth based inequality. A decomposition analysis allows one to
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estimate how determinants proportionally contribute to inequality (for instance the gap between
poor and rich) in a health variable (64). The concentration index of a health variable decomposed
into the contributions of individual factors to its inequality, where each contribution is the product
of the sensitivity of the health variable with respect to that factor and the degree of inequality in
that factor. The concentration index of the health variable of interest can be expressed as the sum
of the contributions of the various determinants of that variable, together with unexplained residual
component. In order to identify the individual contribution of wealth to inequality in quality of
ANC decomposition analysis for the concentration index was done using the “decomp” package

in R studio. In decomposing the CCI of ANC quality the following step was followed (65, 66)

(i) Regress the health variable against its determinants through an appropriate model. This results
in finding the coefficients of the explanatory variables. (ii) Calculate the means of the health
variable and each of its determinants (iii) calculate the concentration indices for the health variable
and for the determinants. The overall concentration index for the predicted outcome variables is

computed as follows (61, 65)
() =4 {3(Bkxk) CIk + GCE } oo (4)
Where: xk is the mean of dependent variable (Quality of ANC),
ClIk: is the CI of the dependent variable (xk), and
GCe: is the generalized CI of the error term (e).

Cl is then equal to a weighted sum of the Cls of the k regressors. The residual expresses the
inequality that cannot be explained due to systematic variation in the regressors included in the

analysis. The closer the residual goes towards 0, the better the fit of the model (65).

In order to regressing the health variable against its determinant since our response variable quality
of ANC was binary, we used the survey weighted generalized linear model (GLM) with binomial
family of logit link. The goodness of fit a model were used to measures how well the model
describes the response variable (67). In statistics there are different methods of testing the model
fitness. Based on assumption for this study we choose Hosmer—Lameshow(H-L) test and its value

was calculated in R studio version 3.6.2 using the “Resource Selection” package. In Hosmer-
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Lameshow goodness-of-fit test if p-value greater than 0.05 implies that the model estimates are
adequate to fit the data at an acceptable level.

4.10. Ethical consideration
This study was used secondary data from the Ethiopian Demographic and Health Survey. As the
DHS data set is available to the public domain we registered to the DHS website and agreement

was assessed from (www.measuredhs.com). All respondents who participated in the EDHS survey

were requested to give informed consent prior to the interview then got ethical approval from
ethical committee. In addition, for this study ethical clearance was enquired and secured from
Ethical Review Committee of School of Public Health College of Health Sciences Addis Ababa

University.

4.11. Dissemination plan

The final document will be submitted and defended as Master’s thesis at Addis Ababa University
College of health Science School of public health. After defense the final result will be
communicated to policy, programs and decision makers who are working on quality and equity of
health care issues at each level and presented on conferences, Symposia, or Workshops. Finally, it

will be published in an international peer reviewed journal.
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5. RESULTS

5.1 Distribution of quality of ANC across socio-demographic characteristics

About 15,683 women of reproductive age group who were taken from the nine regions and two
administrative states, (Addis Ababa city administration and Dire Dawa city council) were included
in the 2016 EDHS. Out of them, 4734 women (weighted) had antenatal care from skilled provider
for most recent live birth in the five years preceding the survey and were included in this study.
Majority of women 81.5% (3861) resided in the rural part of the country. Most of the respondents
were from the Oromia region (33.5%) and were followed by the SNNP and Ambhara regions
(23.4% and 23%) respectively. About 94 % (4446) were married, 68% (3234) were not currently
working, 54% (2553) were not educated and 16.6% (985) were from the poorest wealth quintile.
When we see the proportion of the women by their religion, Orthodox Christian (42.4%) were

more than those of Muslim (32.9%) and others (25%) in the study population.

Figure 2 presents the receipt of essential ANC components among women who had skilled ANC.
Three in four 75.6% (95% CI 73.2%—-77.9%) of women reported their blood pressure had checked.
About 72.6% (95% CI 69.8%—75.4%) and 66.2% (95% CI 63.3%—69.1%) of women blood and
urine samples were taken respectively, three in five (66.3%, 95% CIl 63.9%-68.7%) women
reported counseled on nutrition during pregnancy, while fewer than half received information on
pregnancy complication (45%) (95% CI 42.4%—-47.6%) and 56.1% (95% CI 53.4%-58.7%) were
told about birth preparedness plan. Only one in five women (22.5%, 95% CI 20.3%-24.6%)
received all six components of ANC during pregnancy.

24



Blood pressure measured [ M MU S 756

Blood sample taken [ —"" 72

Urine sample taken [ e e 66,2

Counseled on nutrition [ ———— 66.3
Informed on pegnancy complication [ ——— 45
Informed on BPP [ T 5601

Received all six components of ANC H 225

0 20 40 60

80

Figure 1 Utilization of essential ANC components among women age 15-49 who had skilled

ANC with a live birth in the 5 years before the survey

This study found quality of ANC which was calculated in terms of receiving all the six components
of services among women who had skilled ANC service was 22.5% with 95% CI (20.3%—24.6%).
The result showed differences in ANC quality by region, place of residence, maternal age,
education and wealth. Among regions, quality of ANC is highest in Addis Ababa region (49%)
and lowest in Afar region (8.6%). Those women who reside in urban areas receive 39% ANC
quality compared to those women who reside in rural areas that was 18%. Women in higher
education level were received more quality ANC service (48%) than women with no education
(17%); 16% among maternal age at birth less than 20 years compared to 23% women’s older than

20 years and 13.2% among the poorest compared to 40% among the richest (Table 3).
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Table 3 Weighted distribution of ANC quality in Ethiopia disaggregated by region,

residence, education, maternal age and economic status of 2016 DHS

Characteristics Category N (%)
Region Tigray 174 (36)
Afar 3 (8.6)
Amhara 267 (24.3)
Oromia 271 (17)
Somali 21 (17.5)
Benishangul 11 (19)
SNNP 211 (19)
Gambela 2 (13)
Harari 6 (44.2)
Addis Ababa 95 (49.2)
Dire Dawa 6 (20)
Place of residence Urban 343 (39.2)
Rural 722 (18.7)
Level of maternal | No education 435 (17)
education Primary 355 (22.6)
Secondary 166 (42.7)
Higher 109 (48.3)
Maternal age at birth <20 years 93 (16.6)
20-34 809 (23.2)
35-49 163 (23.3
wealth status Poorest 104 (13.2)
Poorer 131 (14.2)
Middle 175 (17.6)
Richer 224 (23.4)
Richest 431 (40.1)
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5.2 Inequality in quality of ANC through the summary measures of inequality

5.2.1 Quality of ANC using simple summary measures of inequalities

In most cases, absolute and relative inequality should be reported together as complementary
measures of inequality. In this study, we calculated ratio and difference adjusted for potential
confounding variables so that it could not correspond to the unadjusted findings presented in the
Table 3. The level of inequality in the receipt of the quality of ANC was quantified using two
commonly used measures: the difference and ratio. See Table 4 for the detail.

5.2.1.1 Absolute and relative measures of inequalities for Region

The ratio and difference inequality summary measure indicated that there was inequality in quality
ANC across the region. Based on the difference value for region based absolute inequality quality
of ANC was 0.0690 with 95% CI (0.0086, 0.1294) (Table 3). These estimates show that women
lived in Addis Ababa region, on average had ANC quality 6.9 percentage points high compared to
Afar region, holding all else constant. Similarly, ratio value based relative inequality we found that
women lived in Addis Ababa region were 38% more likely to experience quality ANC as compared
to women in Afar region (R=1.3844 with 95% CI (1.0227, 1.8946)).

5.2.1.2 Absolute and relative measures of inequalities for place of residence

According to the simple measure of inequality result shows that there was variation in ANC quality
in urban and rural place of residence. An absolute gap between urban and rural areas of 2.9
percentage points with 95% CI (-0.0368, 0.0964) and women came from urban areas more likely
to had ANC quality than rural areas with a relative ratio of 13.6. This was statistically not

significant since the 95% CI includes 0.

5.2.1.3 Absolute and relative measures of inequalities for education level

Interpreting absolute difference value, we found that women in higher educational level had ANC
quality 18.45 percentage points more than non-educated one (D=0.1845 with 95% CI. 0.0898,
0.2793). In terms of ratio value based relative inequality, women with higher education were about
two times more likely (R: 1.9950; 95% CI: 1.4711, 2.7055) to had ANC quality compared to

women with no education.
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5.2.1.4 Absolute and relative measures of inequalities for wealth index

Findings suggest enormous wealth based inequalities in ANC quality. Based on the difference
value for wealth based absolute inequality in quality of ANC was 0.1732 with 95% CI (0.1049,
0.2416) showing women from the richest house hold on average, had ANC quality 17.32
percentage points more often than the poorest women. Alternatively, women belong to the richest
households three times more likely (29.13% more likely) to had ANC quality when compared to

the poorest.

5.2.1.5 Absolute and relative measures of inequalities for maternal age

Judging from the simple measures of inequality presented in Table 4, maternal age -based absolute
inequality in quality of ANC was 0.0864 with 95% CI (0.0077, 0.1652). This value indicates
women whose age older than 20 years had 9 percentage points higher quality of ANC than younger
than 20 years. Similarly, ratio value based relative inequality shows those women age older than
20 years were 1.47 times more likely (R =1.4728 with 95% CI (1.0328, 2.1004) to have quality of

ANC service than the women in younger age groups.
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Table 4 Absolute and relative level of inequalities in quality of ANC by equity stratifies

Simple summary measure of inequality Value with 95% (ClI)
Region

Difference (Highest-lowest) 0.0690 (0.0086, 0.1294)*
Ratio (Highest/lowest) 1.3844 (1.0227, 1.8946)*
Place of residence

Difference (urban-rural) 0.0298 (-0.0368, 0.0964)
Ratio (urban/ rural) 1.1368 (0.8589, 1.5046)
Educational level

Difference (Higher-no education) 0.1845 (0.0898, 0.2793)*
Ratio (Higher/no education) 1.9950 (1.4711, 2.7055)*
Wealth Index

Difference (Richest-Poorest) 0.1732 (0.1049, 0.2416)*
Ratio (Richest/Poorest)) 2.2913 (1.6156, 3.2495)*
Maternal age

Difference (Highest-lowest) 0.0864 (0.0077, 0.1652)*
Ratio (Highest/lowest) 1.4728 (1.0328, 2.1004)*

*p-value < 0.05

5.2.2 Quality of ANC using complex summary measures of inequalities

5.2.2.1 The concentration index for wealth status and maternal education of the women

The concentration index for both wealth and education related inequalities had positive values
which indicating higher concentration of the quality of ANC service among the most advantaged

subgroups (Table 5).

For wealth status the concentration index was (0.21) with a statistical significance of p-value less
than 0.001, which implies that women among the better-off groups were more advantageous in
receiving quality of ANC than the women among the most disadvantaged subgroups. Similarly,

the concentration curve lies below the line of equality indicating that, quality of ANC service
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utilization was concentrated among the better-off women than the most disadvantaged women
(Figure 2). Similarly, more educated women tended to utilize the service more frequently than
their non-educated counterparts (Figure 3). Interestingly, both the index and the curve supported
our findings that the receipt of quality ANC was mainly dominated by women from well to do

family and women who are more educated.

Table 5 Result of concentration index for wealth status and level of maternal education in
2016 EDHS data

Index No. of obs. Index value Robust std. error | p-value
Erreygers norm.Cl for | 4684 15647667 02001275 <0.001
Educational status

Erreygers norm.Cl for | 4684 211035 01972665 <0.001
Wealth status
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Figure 2 Concentration curve for wealth based inequality in quality of ANC in Ethiopia,
DHS 2016
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Figure 3 Concentration curve for level of maternal education based inequality in quality of ANC
in Ethiopia, DHS 2016

5.3 Decomposition of the wealth based inequality

Figure 4 shows decomposition analysis result of selected explanatory factors contribution to the
observed wealth-based inequality in quality of ANC service. Table 6 describe percentage
contribution, regression coefficient and the concentration index of each factor for quality of ANC
with 95% Confidence interval.

Explanatory variables namely mother’s primary/secondary or above level of education, region

(being Harari/Addis Ababa/Dire Dawa), maternal age (being 20-34 years), experience of

31



terminated pregnancy, type of provider (being midwife), type of facility (being hospital/private
clinic/NGO), women had four or more ANC visits, had occupation and women whose marital
status fall in the category of widowed/ divorced/separated all had positive concentration index i.e.,
they are more concentrated among the better off people. In contrast, other variables in this study
had negative concentration indices (means more concentrated among the lower end of wealth

status).

Different categories of wealth status by itself had different concentration indices. For instance, the
‘poorer’ and ‘middle’ categories had negative concentration index indicating that women in this
category were economically low, whereas the richer and richest sub-group had positive
concentration index meaning that people in this category were relatively better off. Over all, wealth
helped the inequality in ANC quality widened the gap by 18% (sum of contributions made by all
categories of wealth status).

Overall result of decomposition showed that the leading contributors to wealth based inequality in
ANC quality were living in Gambella and Afar region (19% or 14.9%, respectively), had four or
more antenatal care visit (15.3%), women from richest wealth division (13.3%), had ANC from
health post or health center (12% or 7.8%, respectively) followed by ANC by midwifes (6.3%),
higher education level (3.8%) and place of residence (2.7%). This positive value of contributions
means that the variables contribute to pro-rich inequality, that is, richer individuals had ANC
quality than the poor. Variable like women had experience of terminated pregnancy, living in Dire
Dawa and Oromia region, ANC was given by nurse providers, ANC from governmental and
private hospital, had four or more children and being married had negative contribution which
indicating that the effect of predictors for inequality worked by lowering inequality, that is, they

tended to shrink/narrow the wealth-based inequality.

The decomposition residual regression error for the inequality in quality of ANC was found to be
nearly 0. This indicates that the determinant factor included in the decomposition analysis

explained most of the inequality (Table 6).
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Table 6 Contributions to the wealth based ANC quality inequality, 2016 Ethiopia DHS

Coefficient | P-value Contribution Concentration | 95% confidence
(%) Index interval

Variables Residual <0.001 |

Wealth Index Poorest [Ref]
Poorer 0.03 0.83 3.05 -0.28 -0.30 -0.26
Middle 0.30 0.03* -0.15 -0.06 -0.08 -0.03
Richer 0.56 0.001* 1.76 0.13 0.10 0.16
Richest 0.84 0.001* 13.33 0.61 0.60 0.63
Total 17.99

Maternal education No education [Ref]

level Primary 0.19 0.03* 0.80 0.05 0.03 0.07
Secondary 0.48 0.001* 1.76 0.16 0.12 0.2
Higher 0.63 0.001* 3.87 0.45 0.41 0.48
Total 6.43

Region Tigray [Ref]
Afar -1.23 0.001* 14.93 -0.5 -0.55 -0.46
Amhara -0.35 0.01* 0.02 -0.04 -0.54 0.45
Oromia -0.67 0.001* -0.01 0.01 -0.65 0.68
Somali -0.53 0.01* 1.21 -0.16 -0.25 -0.06
Benishangul -0.59 0.001* 2.6 -0.16 -0.2 -0.13
SNNP -0.53 0.01* 0.12 -0.07 -0.39 0.25
Gambela -1.26 0.001* 18.93 -0.21 -0.23 -0.18
Harari 0.28 0.11 8.56 0.34 0.32 0.36
Addis Ababa -0.06 0.70 0.23 0.58 0.51 0.65
Dire Dawa -0.81 0.001* -6.06 0.25 0.23 0.28
Total 40.5
Urban [Ref]

Place of residence Rural 0.15 0.28 2.74 -0.29 -0.31 -0.27
Total 2.74

Maternal age at birth | <20 [Ref]
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20-34 0.25 0.05 2.91 0.02 0.01 0.03
35-49 0.45 0.01* -1.13 -0.05 -0.10 -0.01
Total 1.78

Previous history of No [Ref]

terminated pregnancy | Yes -0.02 0.83 -0.01 0.03 -0.02 0.08
Total

Type of ANC Doctor [Ref]

provider Nurse 0.12 0.37 -1.55 -0.1 -0.12 -0.07
Midwife 0.31 0.03* 6.38 0.16 0.15 0.17
Health officer 0.09 0.69 0.89 -0.16 -0.28 -0.04
HEWSs 0.03 0.85 1.05 -0.26 -0.32 -0.21
Total 6.77

Place of ANC Home [Ref]
Government hospital 0.77 0.12 -3.52 0.24 0.21 0.26
health center 0.01 0.21 7.86 -0.07 -0.09 -0.05
health post 0.38 0.44 12.24 -0.28 -0.32 -0.25
private hospital 0.63 0.23 -2.04 0.53 0.49 0.57
private clinic 0.69 0.19 -2.99 0.27 0.21 0.34
NGO health facility 0.85 0.11 -0.56 0.19 0.14 0.24
others -0.43 0.62 -0.05 0.56 0.03 1.1
Total 10.94

Parity 1 child [Ref]
2-3 children 0.02 0.32 0.56 0.03 0.01 0.06
4+ children 0.01 0.86 -2.2 -0.04 -0.05 -0.04
Total -1.64

Number of ANC visit | Less than four [Ref]
4 or more 0.70 0.001* 15.36 0.11 0.10 0.13
Total 15.36

Marital status Never married [Ref]
Married/living 0.53 0.17
together -0.74 -0.008 -0.01 -0.002
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Widowed/divorced/s

eparated 0.44 0.27 0.61 0.09 0.04 0.14
Total -0.13

Occupation No [Ref]
Yes 0.01 0.98 0.87 0.09 0.06 0.11
Total 0.87

Religion Orthodox [Ref]
Catholic 0.01 0.98 0.05 0.32 -0.01 0.66
Protestant -0.11 0.42 -2.74 -0.26 -0.29 -0.22
Muslim -0.08 0.43 -0.21 0.01
Traditional -0.45 0.66 1.27 -0.46 -0.62 -0.31
Others -0.02 0.96 0.56 -0.3 -0.42 -0.17
Total -1.07

Note: * Variables with non-zero coefficients at < 0.05 p-value; Ref=reference
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Figure 4 Decomposition share of the inequalities in the determinants of quality of ANC, in Ethiopia, DHS 2016
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6. DISCUSSION

we conducted secondary analysis on Ethiopia Demographic and Heath Survey data to examine the extent
of inequalities and drivers of inequality in use of quality ANC service. ANC quality was calculated using
women who had antenatal care from skilled provider and reported receiving all the six essential
components of antenatal care. We employed complex and simple as well as absolute and relative summary
measures of inequality using data drawn from the fourth round of the Ethiopia demographic and health

survey.

Overall quality of ANC service provided for pregnant women was 22.5% (95% CI1 20%, 24%). Absolute
and relative measures of inequalities for region, place of residence, education, wealth and maternal age
showed that there was clear inequality in ANC quality. After an adjustment of a confounder concentration
index for ANC quality computed for wealth was 0.12, with a 95%CI (0.11, 0.13). The concentration index
being positive proves that this care was more likely to be received by wealthier women. The pro-rich
nature of the use of quality ANC in this study was consistent with finding of other study (3). In
decomposition analysis, more than 90% of wealth based inequalities in quality of ANC were explained
by region, wealth, education, frequency of ANC visit, place of residence, type of facility and provider of
ANC.

A significant difference and ratio based inequalities in ANC quality across regions suggest that ANC
quality services disproportionately concentrated among the advantaged region (Addis Ababa, Dire dawa
and Harari region). This is consistent with study done in Ethiopia using Service Provision Assessment
Plus Survey (SPA+) data which computed effective coverage of ANC have shown that quality of ANC
vary across the regions and very low across disadvantaged regions (22). As indicated in other studies this
could indicated that the variation resulted from health workers’ performance in resource limited settings
affected by gaps in training, motivational factors like salaries, benefits, working environment with limited
opportunities for supervision, mentoring and feedback and disproportional of volume of clients with staff
numbers that leads to staff burnout (7, 19, 68).

In receiving essential components of antenatal care simple summary measures of inequality (ratio and
difference) for place of residence revealed that there was a gap in urban rural distribution. Insignificant
difference of this gap showed that quality of ANC was in favor of the urban place of residence. This was

in line with findings of other studies (50, 54). This might be due to urban areas has more access to health
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care services and health information than in rural areas (19, 69). It also might be linked with quality of
ANC is expected to be lower in rural areas related with less developed health infrastructure and presence
of fewer well trained health workers (29, 54). Thus, rural areas are often under resourced in health workers
(68). Moreover, women in rural places are less educated and less independent than women in urban areas

to try to find quality of health care (70).

The results showed the presence of inequality based on education-level. Receiving ANC quality was
highest for educated women and increased with increasing education level. Similar findings other studies
in African countries were reported the same (48-50, 69). Educated mothers are more likely to request the
services because of enhanced access and understanding to relevant healthcare information (48, 49, 71). In
addition, educated mothers tend to have better communication skills which facilitate interactions with
health workers (48, 72). Another possible explanation of the observed inequality may be that service
providers tend to discriminate against with little education by not providing them with comprehensive
information about pregnancy care and not performing all the required tests (48, 73). At the same time,
uneducated women are frequently unemployed, poor decision-making capacity and lack of awareness
about the importance of getting recommended components of antenatal care.(48)

We found substantial heterogeneity in quality of ANC by wealth status. The result revealed that receiving
at least six essential components of ANC was largely concentrated among pregnant women from higher
economic status. This finding was consistent with evidence from study in 91 LMICs national household
surveys analysis that indicate socioeconomic inequalities in antenatal care quality (3, 4, 15, 40, 49, 50).
Quality of care disparity by economic status include wealthier women live in areas where quality of care
is generally higher, afford high quality care, better access to health information (48). Studies have shown
that poorer women tend to access care locally or at nearby facilities and tend to live next to facilities with
poorer structural quality where the basic amenities and equipment needed to provide services was not
available (40). Similarly, much has been written about how implicit bias by healthcare provider links to
disparities in access to and quality of care (74); discriminatory treatment from health workers could also
explain why women in the lower end of economic status get worse quality of care than their richest
counterparts. Studies have revealed that there was different treatment among disadvantaged women during
childbirth including inadequate, disrespectful and abusive care (75, 76), these women might also be

differentially treated during ANC and might not be offered the same quality of care as wealthier women.
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The result of regression-based decomposition analysis showed economic status, region, frequency of
ANC, ANC place and provider, education, and place of residence have the biggest shares to observed
wealth based inequality in ANC quality. As, the analysis showed that pregnant women living in Gambela,
Afar and Benishangul region were provided the largest positive contribution to inequality in ANC quality.
This 36% share was mainly the product of a high concentration of poor women in these region (negative
Cl) indicated that widening of inequality by preventing the poor from receiving ANC quality. The study
showed ANC quality was concentrated among advantaged region, if mother who lives in the
disadvantaged region start to be on the same economic level with the mother in advantaged region

inequality in ANC quality were reduced.

Based on the findings wealth by itself was substantial contributor for widening wealth based inequalities
in ANC quality to the disadvantage of the poor (positive CI). This indicated that eliminating the current
levels of wealth inequality will reduce economic inequality in ANC quality by 18%. Educational status
of the woman and having four or more ANC visit were concentrated among women from better economic
status (positive CI) and also had a positive contribution (6% and 15%) respectively. This implied that
these variables operate by helping the wealthier people receive quality of ANC services, this resulted in
raised inequality to the favor of the rich. Since no study were recognize the individual contribution of
these important variables on the disparity in the use of ANC quality but these variables were mentioned

an important factors for receiving ANC quality (3, 48).

The type of health worker providing ANC services and the place where ANC provided also had a large
contribution which accounted for a total share of 17.7% (6.7% and 10.9%, respectively) of wealth based
inequality in ANC quality. Women receiving ANC from health post and by health extension workers had
positive contribution with negative concentration index. This implied that both variables being more
prevalent among women in the lower end of economic status (negative CI) and widened the inequality by
preventing the poor from getting the quality ANC service. In Ethiopia health extension program was
launched in 2003 mainly for the purpose of health promotion and disease prevention for rural population
and underprivileged society. The program brings an improvement in the uptake of maternal health services
(21, 77, 78).The observed widening inequalities in ANC quality favoring the rich in this study might be

the implemented health programs have not adequately addressed the issue of quality.
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Other important contributors to the observed wealth associated disparity were place of residence, maternal
age, occupation, parity, marital status and previous history of terminated pregnancy. Explanatory variables
that had positive contribution widened the observed poor-rich inequality in quality of ANC. Therefore,
different effort has to be made in addressing these positive contributors of inequality in quality of ANC
in order to close the inequality. On the other hand, other variables which had negative contribution narrow
the disparity. Women who live in rural place of residence had negative Concentration index means they
were found to be poor but contributed positively to the inequality. This implies that the rural people being
poor it prevented them not to have the ANC quality service. This differential influence on the place of

residence of wealth status led to the increased wealth based inequality in ANC quality.

Generally, the above scenario clearly showed that if the variable by itself is unequally distributed across
wealth status it contributes for inequality either through widening or narrowing the gap (19, 21, 79).
Overall, earlier studies on inequalities in quality of ANC service utilization shows the disadvantages of
the population with lowest end of economic level (3, 15, 40, 49). As long as these financial status
differentials may potentially not emerge from a systematic avoidance of the poor (49), they speak the case
that the poor struggle for a double burden of poor quality services as well as disparity for care.
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6.1. Strength and Limitation of the Study
Strength of the Study

+«+ Using the most recent EDHS data which have standardized data collection procedures with good

response rate and which is nationally representative

% Study was based on the WHO recommended methods of inequality measurement which is methods
mix of simple and complex as well as absolute and relative summary measures to improve quality

of the evidence.
Limitation of the Study
In spite of the afore- mentioned strength this study had some limitations

% Even if we use the most recent live birth in the past 5 years before the survey for calculation of

quality of ANC there might be a recall bias
+« Information from mothers that had dead birth was not collected (under estimate)
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7. CONCLUSION AND POLICY IMPLICATIONS

We assessed inequalities in technical quality ANC in terms of receipts of six essential components of
ANC were reported in 2016 EDHS. This study concludes there were significant inequalities in receipts of
ANC quality disproportionately favors the advantageous subgroup in Ethiopia namely wealthier and more
educated women, women residing in urban setting and some advantageous regions such as Addis Ababa,
Dire Dawa and Harari. Rich women enjoy relatively more ANC quality services compared to the poor.
Factors such as region, wealth, frequency of ANC, education, place of residence, type of ANC facility

and type of provider significantly explained the observed wealth based inequalities.

Although the sustainable development goal and health sector transformation plan envisaged giving quality
and equity health service by this time, this study has shown that quality of ANC service provided for
pregnant women was low and there was a significant inequality in this care. So, the performances are still
far from the expected. Despite the possible significant role of the health system in decreasing inequality
in ANC quality, new policies and interventions need to fixate not only on the health system but also on
social initiatives with an equity lens to handle the causes hidden these factors and their disparities. Using
intentional endeavors to tackling inequalities in ANC quality which has a contribution to have an access
of quality health care service and bring “no one left behind”. Moreover, this study shows clear insight into
the use of decomposition in dealing with inequality in ANC quality it can uphold prioritization of
interventions and hence can lead to effective and efficient use of the limited resources available in any

society.
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8. RECOMMENDATIONS
Based on the finding of the study, the following recommendations are given below for the concerning

bodies.

Policy makers

 Emphasis needs to be given on improving drivers of the wealth driven inequalities by increasing
maternal wealth and education, targeting the poor and by increasing household wealth and income
of women in poor regions (with negative index)

¢ Inter-sectoral collaboration (MOH, ministry of agriculture, Education) were needed to alleviate

inequalities.
Ministry of health

+«+ To increase Antenatal care quality in Ethiopia due consideration should be turned in encouraging
pregnant women rising the uptake of four or more ANC because frequency ANC was one of the
major contributors.

+«+ Quality improvement effort should also focus on health post which is an entry point where clients
formally contact health care providers for the first time before going to the next higher level of
health care.

% The government should focus on health workforce especially those working in disadvantageous
region and rural areas at ensuring the availability of adequate number and mix of quality health
workforce that are competent, motivated and compassionate to provide quality health service as

settled in HSTP 1l
Researchers

% we recommended research to understand the trend of inequality in ANC quality and could

examine changes in factors that explained by wealth based inequalities in ANC quality

43



REFERENCE

1. Alkema L, Chou D, Hogan D, Zhang S, Moller A-B, Gemmill A, et al. Global, regional, and national levels
and trends in maternal mortality between 1990 and 2015, with scenario-based projections to 2030: a systematic
analysis by the UN Maternal Mortality Estimation Inter-Agency Group. The Lancet. 2016;387(10017):462-74.

2. UNiCeF. UNICEF data: monitoring the situation of children and women. 2016. updated 02/1/2016; 2016.
3. Arsenault C, Jordan K, Lee D, Dinsa G, Manzi F, Marchant T, et al. Equity in antenatal care quality: an
analysis of 91 national household surveys. The Lancet Global Health. 2018;6(11):e1186-e95.

4, Amo-Adjei J, Aduo-Adjei K, Opoku-Nyamah C, lzugbara C. Analysis of socioeconomic differences in the
quality of antenatal services in low and middle-income countries (LMICs). PloS one. 2018;13(2).

5. Central stastical agency I. Ethiopian Demographic and Health survey 2016. Addis Ababa , Ethiopia: 2016.
6. FMoH E. Health Sector Transformation Plan. HSTP 2015/16-2019/20. August, 2015.

7. Organization WH. WHO recommendations on antenatal care for a positive pregnancy experience: World
Health Organization; 2016.

8. Hodgins S, D'Agostino A. The quality—coverage gap in antenatal care: toward better measurement of
effective coverage. Global Health: Science and Practice. 2014;2(2):173-81.

9. Ng M, Fullman N, Dieleman JL, Flaxman AD, Murray CJ, Lim SS. Effective coverage: a metric for monitoring
universal health coverage. PLoS medicine. 2014;11(9).

10. Benova L, Tuncalp O, Moran AC, Campbell OMR. Not just a number: examining coverage and content of

antenatal care in low-income and middle-income countries. BMJ global health. 2018;3(2):e000779.
11. Kruk M, Gage A, Arsenault C, Jordan K, Leslie H, Roder-DeWan S, et al. High-quality health systems in the
Sustainable Development Goals era: time for a revolution. Lancet Glob Health. 6 (11): €1196-252. 2018.

12. Assembly G. United Nations: Transforming our world: The 2030 agenda for sustainable development.
Tech. Rep. 1, 2015.

13. Organization WH. Handbook on health inequality monitoring: with a special focus on low-and middle-
income countries: World Health Organization; 2013.

14. Lawn JE, Blencowe H, Waiswa P, Amouzou A, Mathers C, Hogan D, et al. Stillbirths: rates, risk factors, and
acceleration towards 2030. The Lancet. 2016;387(10018):587-603.

15. Rani M, Bonu S, Harvey S. Differentials in the quality of antenatal care in India. International journal for
quality in health care. 2008;20(1):62-71.

16. Tafere TE, Afework MF, Yalew AW. Antenatal care service quality increases the odds of utilizing

institutional delivery in Bahir Dar city administration, North Western Ethiopia: a prospective follow up study. PLoS
One. 2018;13(2).

17. Abekah-Nkrumah G. Trends in utilisation and inequality in the use of reproductive health services in Sub-
Saharan Africa. BMC public health. 2019;19(1):1541.
18. Yesuf EA, Calderon-Margalit R. Disparities in the use of antenatal care service in Ethiopia over a period of

fifteen years. BMC pregnancy and childbirth. 2013;13(1):131.

19. Gebre E, Worku A, Bukola F. Inequities in maternal health services utilization in Ethiopia 2000-2016:
magnitude, trends, and determinants. Reproductive health. 2018;15(1):119.

20. Barros AJ, Ronsmans C, Axelson H, Loaiza E, Bertoldi AD, Franca GV, et al. Equity in maternal, newborn,
and child health interventions in Countdown to 2015: a retrospective review of survey data from 54 countries.
The Lancet. 2012;379(9822):1225-33.

21. Shibre G, Mekonnen W. Socio-economic inequalities in ANC attendance among mothers who gave birth
in the past 12 months in Debre Brehan town and surrounding rural areas, North East Ethiopia: a community-based
survey. Reproductive health. 2019;16(1):99.

22. Yakob B, Gage A, Nigatu TG, Hurlburt S, Hagos S, Dinsa G, et al. Low effective coverage of family planning
and antenatal care services in Ethiopia. International Journal for Quality in Health Care. 2019;1:8.

44



23. Organization WH. Global health observatory (GHO) data. Life expectancy. World Health Organization,
Geneva Available: http://www who int/gho/mortality_burden_disease/life_tables/situation_trends_text/en/
Accessed. 2016;20.

24. Organization WH. Trends in maternal mortality 2000 to 2017: estimates by WHO, UNICEF, UNFPA, World
Bank Group and the United Nations Population Division. 2019.

25. Tessema GA, Laurence CO, Melaku YA, Misganaw A, Woldie SA, Hiruye A, et al. Trends and causes of
maternal mortality in Ethiopia during 1990-2013: findings from the Global Burden of Diseases study 2013. BMC
public health. 2017;17(1):160.

26. Brizuela V, Leslie HH, Sharma J, Langer A, Tuncalp O. Measuring quality of care for all women and
newborns: how do we know if we are doing it right? A review of facility assessment tools. The Lancet Global
Health. 2019;7(5):e624-e32.

27. Darmstadt GL, Marchant T, Claeson M, Brown W, Morris S, Donnay F, et al. A strategy for reducing
maternal and newborn deaths by 2015 and beyond. BMC pregnancy and childbirth. 2013;13(1):1-6.

28. Kruk ME, Leslie HH, Verguet S, Mbaruku GM, Adanu RM, Langer A. Quality of basic maternal care functions
in health facilities of five African countries: an analysis of national health system surveys. The lancet global health.
2016;4(11):e845-e55.

29. Ejigu T, Woldie M, Kifle Y. Quality of antenatal care services at public health facilities of Bahir-Dar special
zone, Northwest Ethiopia. BMC health services research. 2013;13(1):443.

30. Marchant T, Tilley-Gyado RD, Tessema T, Singh K, Gautham M, Umar N, et al. Adding content to contacts:
measurement of high quality contacts for maternal and newborn health in Ethiopia, north east Nigeria, and Uttar
Pradesh, India. PloS one. 2015;10(5).

31. Organization WH. Mother-baby package: implementing safe motherhood in countries: practical guide.
World Health Organization, 1996.

32. Donabedian A. The quality of care: how can it be assessed? Jama. 1988;260(12):1743-8.

33. Tetui M, Ekirapa EK, Bua J, Mutebi A. Quality of Antenatal care services in eastern Uganda: implications
for interventions. Pan African Medical Journal. 2012;13(1).

34, Wirth M, Sacks E, Delamonica E, Storeygard A, Minujin A, Balk D. “Delivering” on the MDGs?: equity and
maternal health in Ghana, Ethiopia and Kenya. East African Journal of Public Health. 2008;5(3):133.

35. Nikiema L, Kameli Y, Capon G, Sondo B, Martin-Prével Y. Quality of antenatal care and obstetrical coverage
in rural Burkina Faso. Journal of health, population, and nutrition. 2010;28(1):67.

36. Montasser N, Helal RM, Megahed WM, Amin SK, Saad AM, Ibrahim TR, et al. Egyptian women’s
satisfaction and perception of antenatal care. Int J Trop Dis Health. 2012;2(2):145-56.

37. Ghada Saad-Haddad, Jocelyn Delong, Nancy Terreri, Restrepo—Méndez, Jamie Perin, Maria Clara, et al.
Patterns and determinants of antenatal care utilization: analysis of national survey data in seven countdown
countries. Global Health. 2016;6.

38. Kanyangarara M, Munos MK, Walker N. Quality of antenatal care service provision in health facilities
across sub—Saharan Africa: Evidence from nationally representative health facility assessments. Journal of global
health. 2017;7(2).

39. Barber S. Does the quality of prenatal care matter in promoting skilled institutional delivery? A study in
rural Mexico. Maternal and Child Health Journal. 2006;10(5):419-25.

40. Sharma J, Leslie HH, Kundu F, Kruk ME. Poor quality for poor women? Inequities in the quality of antenatal
and delivery care in Kenya. PloS one. 2017;12(1).

41. Kyei NN, Chansa C, Gabrysch S. Quality of antenatal care in Zambia: a national assessment. BMC
pregnancy and childbirth. 2012;12(1):151.

42. Okawa S, Win HH, Leslie HH, Nanishi K, Shibanuma A, Aye PP, et al. Quality gap in maternal and newborn
healthcare: a cross-sectional study in Myanmar. BMJ global health. 2019;4(2):e001078.

45


http://www/

43. Organization WH. Quality of care in contraceptive information and services, based on human rights
standards: A checklist for health care providers. 2017.

44, Muchie KF. Quality of antenatal care services and completion of four or more antenatal care visits in
Ethiopia: a finding based on a demographic and health survey. BMC pregnancy and childbirth. 2017;17(1):300.
45, Organization WH. World Health Statistics 2017: Monitoring Health for the SDGs. Geneva, Switzerland:
WHO. 2016.

46. Dabla-Norris ME, Kochhar MK, Suphaphiphat MN, Ricka MF, Tsounta E. Causes and consequences of
income inequality: A global perspective: International Monetary Fund; 2015.

47. Ahmed S, Creanga AA, Gillespie DG, Tsui AO. Economic status, education and empowerment: implications
for maternal health service utilization in developing countries. PloS one. 2010;5(6).

48. Babalola S. Women's education level, antenatal visits and the quality of skilled antenatal care: a study of
three African countries. Journal of health care for the poor and underserved. 2014;25(1):161-79.

49, Victora CG, Matijasevich A, Silveira M, Santos |, Barros A, Barros F. Socio-economic and ethnic group
inequities in antenatal care quality in the public and private sector in Brazil. Health policy and planning.
2010;25(4):253-61.

50. Afulani PA. Rural/urban and socioeconomic differentials in quality of antenatal care in Ghana. PloS one.
2015;10(2).
51. Pugliese-Garcia M, Radovich E, Hassanein N, Campbell OM, Khalil K, Benova L. Temporal and regional

variations in use, equity and quality of antenatal care in Egypt: a repeat cross-sectional analysis using Demographic
and Health Surveys. BMC pregnancy and childbirth. 2019;19(1):268.

52. Bayou YT, Mashalla YS, Thupayagale-Tshweneagae G. The adequacy of antenatal care services among
slum residents in Addis Ababa, Ethiopia. BMC pregnancy and childbirth. 2016;16(1):142.
53. International. CSAEal. Ethiopia Demographic and Health Survey 2011. Addis Ababa, Ethiopia and

Calverton, Maryland, USA:: 2012.

54, Joshi C, Torvaldsen S, Hodgson R, Hayen A. Factors associated with the use and quality of antenatal care
in Nepal: a population-based study using the demographic and health survey data. BMC pregnancy and childbirth.
2014;14(1):94.

55. Organization WH. WHO antenatal care randomized trial: manual for the implementation of the new
model. World Health Organization, 2002 9241546298.

56. Croft TN, Aileen M. J. Marshall, Courtney K. Allen, et al. . Guide to DHS Statistics. Rockville, Maryland,
USA: ICF.2018.

57. Moser K, Frost C, Leon DA. Comparing health inequalities across time and place—rate ratios and rate
differences lead to different conclusions: analysis of cross-sectional data from 22 countries 1991-2001.
International journal of epidemiology. 2007;36(6):1285-91.

58. Barros AJ, Victora CG. Measuring coverage in MNCH: determining and interpreting inequalities in
coverage of maternal, newborn, and child health interventions. PLoS medicine. 2013;10(5).
59. Wagstaff A, Paci P, Van Doorslaer E. On the measurement of inequalities in health. Social science &

medicine. 1991;33(5):545-57.

60. O'Donnell O, O'Neill S, Van Ourti T, Walsh B. conindex: Estimation of concentration indices. The Stata
journal. 2016;16(1):112-38.

61. Erreygers G. Correcting the concentration index. Journal of health economics. 2009;28(2):504-15.

62. Norton EC, Miller MM, Kleinman LC. Computing adjusted risk ratios and risk differences in Stata. The Stata
Journal. 2013;13(3):492-509.

63. Hosseinpoor AR, Nambiar D, Schlotheuber A, Reidpath D, Ross Z. Health Equity Assessment Toolkit (HEAT):
software for exploring and comparing health inequalities in countries. BMC medical research methodology.
2016;16(1):141.

46



64. Wagstaff A, Doorslaer vE, Watanabe N. On decomposing the causes of health sector inequalities with an
application to malnutrition inequalities in Vietnam: The World Bank; 2001.

65. Speybroeck N, Konings P, Lynch J, Harper S, Berkvens D, Lorant V, et al. Decomposing socioeconomic
health inequalities. International journal of public health. 2010;55(4):347-51.

66. Zere E, Oluwole D, Kirigia JM, Mwikisa CN, Mbeeli T. Inequities in skilled attendance at birth in Namibia:
a decomposition analysis. BMC pregnancy and childbirth. 2011;11(1):34.

67. Yiengprugsawan V, Lim LL, Carmichael GA, Dear KB, Sleigh AC. Decomposing socioeconomic inequality for
binary health outcomes: an improved estimation that does not vary by choice of reference group. BMC research
notes. 2010;3(1):57.

68. Abebe S, Gebremariam A, Dirar A. Quality of antenatal care service in public health facilities of Chencha
District, Gamo Gofa Zone, Southern Ethiopia. MOJ Womens Health. 2017;4(3):00086.
69. Edward B. Factors influencing the utilisation of antenatal care content in Uganda. The Australasian

medical journal. 2011;4(9):516.
70. Cuesta A. Decomposing the Urban-Rural Schooling Gap in Ethiopia (2006-2013). 2018.

71. Mensch BS, Chuang EK, Melnikas AJ, Psaki SR. Evidence for causal links between education and maternal
and child health: systematic review. Tropical Medicine & International Health. 2019;24(5):504-22.

72. Leng C. Communication between the healthcare provider and people of low SES. 2019.

73. Barber SL, Bertozzi SM, Gertler PJ. Variations In Prenatal Care Quality For The Rural Poor In Mexico:

Indigenous women received fewer procedures than other women in private health facilities; disparities were
much less prominent in public facilities. Health Affairs. 2007;26(Suppl2):w310-w23.

74. Commission J. Implicit bias in health care. Quick Saf. 2016;23:1-4.

75. Vedam S, Stoll K, Taiwo TK, Rubashkin N, Cheyney M, Strauss N, et al. The Giving Voice to Mothers study:
inequity and mistreatment during pregnancy and childbirth in the United States. Reproductive health.
2019;16(1):77.

76. Gebremichael MW, Worku A, Medhanyie AA, Berhane Y. Mothers’ experience of disrespect and abuse
during maternity care in northern Ethiopia. Global health action. 2018;11(1):1465215.

77. Mezmur M, Navaneetham K, Letamo G, Bariagaber H. Socioeconomic inequalities in the uptake of
maternal healthcare services in Ethiopia. BMC Health Services Research. 2017;17(1):367.

78. Medhanyie A, Spigt M, Kifle Y, Schaay N, Sanders D, Blanco R, et al. The role of health extension workers
in improving utilization of maternal health services in rural areas in Ethiopia: a cross sectional study. BMC health
services research. 2012;12(1):352.

79. Van Malderen C, Ogali I, Khasakhala A, Muchiri SN, Sparks C, Van Oyen H, et al. Decomposing Kenyan
socio-economic inequalities in skilled birth attendance and measles immunization. International journal for equity
in health. 2013;12(1):3.

47



	ACKNOWLEDGMENT
	TABLE OF CONTENTS
	LIST OF TABLES
	LIST OF FIGURES
	ABRIVATIONS AND ACRONYMS
	ABSTRACT
	1. INTRODUCTION
	1.1 Background
	1.2. Statement of the problem
	1.3 Rationale and Significance of the study
	2. LITERATURE REVIEW
	2.1 Quality of antenatal care
	2.2 Inequalities in quality of antenatal care service
	2.3 Conceptual framework
	2.4 Research question
	3. OBJECTIVES
	3.1 GENERAL OBJECTIVES
	3.2 SPECIFIC OBJECTIVES
	4. METHODS
	4.1 Study area and setting
	4.2 Study design and period
	4.3 Population
	4.4 Sample Size determination and Sampling Procedure
	4.5 Variables and Measurements
	4.6 Operational definition
	4.8 Data quality and management
	4.9 Data analysis plan
	4.10. Ethical consideration
	4.11. Dissemination plan
	5. RESULTS
	5.1 Distribution of quality of ANC across socio-demographic characteristics
	5.2 Inequality in quality of ANC through the summary measures of inequality
	5.2.1 Quality of ANC using simple summary measures of inequalities
	5.2.2 Quality of ANC using complex summary measures of inequalities
	6. DISCUSSION
	6.1. Strength and Limitation of the Study
	7. CONCLUSION AND POLICY IMPLICATIONS
	8. RECOMMENDATIONS
	REFERENCE

