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Abstract
Background: Uganda has made great strides in improving maternal and child health. However, little is known about how this improvement has been
distributed across different socioeconomic categories, and how the health inequalities have changed over time. This analyses data from three
Demographic and Health Surveys (DHS) conducted in 2006, 2011, and 2016 in Uganda to assess trends in inequality for a variety of mother and child
health and health care indicators.

Methods: The indicators studied are widely acknowledged as critical for monitoring and evaluating maternal and child health status. These include
infant and child mortality, underweight status, stunting, and prevalence of diarrhea.

Antenatal care, skilled birth attendance, delivery in health facilities, contraception prevalence, full immunization coverage, and medical treatment for
child diarrhea and URI symptoms are all health care indicators. Two metrics of inequity were used: the quintile ratio, which evaluates discrepancies
between the wealthiest and poorest quintiles, and the concentration index, which utilizes data from all five quintiles.

Results: The study found extraordinary, universal improvement in population averages in most of the indices, ranging from the poorest to the wealthiest
groups, as well as between rural and urban areas. However, significant socioeconomic and rural-urban disparities persist. Under-five mortality,
malnutrition in children (Stunting and Underweight), the prevalence of anaemia, mothers with low BMI, and the prevalence of ARI were found to have
worsening inequities.

Healthcare utilization measures such as skilled birth attendants, facility delivery, contraceptive prevalence rate, child immunization, and ITN usage were
found to be significantly improving or lowering disparity levels towards a perfect equity stance.

Three healthcare utilization indicators, namely medical treatment for diarrhea, medical treatment for ARI symptoms, and medical treatment for fever,
demonstrated a completely perfect equitable situation.

Conclusion: Increased use of health services among the poor and rural populations leads to improved health status and, as a result, the elimination of
disparities between the poor and the wealthy, rural and urban people.

Recommendation: Intervention initiatives should prioritize the impoverished and rural communities while also considering the wealthier and urban
groups.

Introduction
Equity is one of the basic principles of the Primary Health Care, and it is reflected in most countries' health policy [1]. Despite governments' commitment
to promoting pro-poor health policies and interventions, levels of disparity in health status and utilization of basic health care interventions remain high
throughout Sub-Saharan Africa [2].  Evidence suggests that in Sub-Saharan African countries, healthcare consumption is determined not by need, but by
wealth, geographical location, education, and individuals' ability to pay [3]. Access to healthcare tends to follow the ‘inverse care law,' which supposes
that the wealthy, who have a lower need for healthcare, have better access to quality care, while the poor and marginalized, who have a greater need,
have limited access to quality care [4]. In South Africa, the impoverished have worse health than the wealthy [5]. Similarly, in Uganda, the poor are sicker
and have less access to publicly funded health services than their wealthier counterparts [6]; and household welfare status has been highlighted as a
critical predictor of health inequalities in Uganda [7]. 

Conceptualizing Equity and therefore Inequities
Inequalities, disparities, and inequities are commonly used interchangeably [8-9], although all refer to discrepancies in the utilization or access to
services by various groups. Health disparities are differences in the use or access to healthcare services that are unnecessary, preventable, unfair, and
unjust [10]. Equity in healthcare refers to ensuring that all individuals have access to a minimum standard of treatment based on need rather than any
other factor, such as financial position, geographical location, or capacity to pay [10].  

Profile of the Country
Uganda is a landlocked country in East Africa with a total land area of 241,559 square kilometers and a population of 44.3 million people [11]. Uganda
is classed as a low-income country by the World Bank, with a low human development index (HDI of 0.544), ranking 159th out of 189 countries [12]. Up
to 21.4 percent of the population lives in poverty, with less than US$ 1 per person per day [12]. Overall health expenditure per capita is $ 43, and total
health expenditure accounts for 6.5 percent of GDP [13]. Uganda's health and development indices are shown in Table 1 below. 

Table 1

 Table showing selected development and health indicators of Uganda
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Indicator Value

Adult literacy rate (2018)  76.5%

Life expectancy at birth (male/female) (years) (2018) 63.4

Infant mortality rate (per 1000 live births) (2018) 33.4

Under-five mortality rate (per 1000 live births) (2018) 45.8

Total fertility rate (2018) 4.9

Maternal mortality ratio (per 100,000 live births) (2018) 375

Percent of children ages 12-23 months with measles immunization 86

Adult (15–49 years) HIV prevalence rate (%) (2018) 5.8

Source: World Bank (2021).

Statement of the Problem
In the previous few decades, Uganda has made significant progress in improving maternal and child health. However, little is known about how this
development has been distributed among different socioeconomic groups, and how health inequalities have altered over time. In Uganda, research on
health disparities is scarce. The majority of studies on health inequalities have concentrated on a single health indicator, and none have examined
trends in inequality. For instance, [14] investigated urban-rural discrepancies in COPD management and access in Uganda. Also, [7] used data from
Uganda demographic and health surveys to study the factors of child nutrition status in Uganda.  Using data from three successive Demographic and
Health Surveys (DHS) from 2006, 2011, and 2016, this study assesses the degree and trends in disparities for a variety of indicators of maternal and
child health and health care for varied socioeconomic categories, rural and urban populations.

Methodology

The aim: 
The goal of this study was to analyze equity trends in Uganda for several indices of maternal and child health and healthcare, utilizing data from the
Uganda Demographic and Health Surveys of 2006, 2011, and 2016. Specifically, the study assessed the differences in absolute percentage changes in
population averages between the wealthiest and poorest, rural and urban populations; calculated the quintile ratios and concentration indices to
determine the magnitude and trend of inequalities, and identified markers indicating whether equity levels are improving or worsening. 

Justification and Significance
Monitoring the levels and trends in health inequalities and health service utilization is critical for intervention programs that allocate finite public
resources to people who are disadvantaged and have greater needs. The findings of this study may be used by other researchers in the design of future
investigations. The findings can help policymakers and technocrats establish relevant health policies and initiatives that promote health equity.
Ugandan communities might gain because subsequent policies and actions shall become more responsive to local needs.

Theoretical framework 
The social ecological model [15] was used in this study to give a framework for understanding the complex interplay of personal and contextual factors
that affect equity in health and healthcare.

According to the Social-Ecological Model, health is influenced by a variety of subsystems that occur at many levels rather than merely by biological
variables. Individual, interpersonal, institutional, community, and public policy are examples of these levels. Understanding that multi-level social
variables not only cause but also perpetuate injustices, is critical to understanding health disparities in the past and present [15].

Variables such as socioeconomic status, gender, religion, race, ethnicity, and age, as well as attitudes, actions, and knowledge that affect health are
considered at the individual level. The interpersonal level is made up of formal and informal interactions that can build social identities or play different
functions in an individual's life, such as; help with social or emotional issues. Institutions at the institutional level shape behaviors and attitudes through
organizational characteristics, regulations, norms (formal and informal), and cultural expectations. The community level refers to an individual's living
environment, which may enforce specific social standards, offer access to resources, and establish social networks. The Public Policy level
encompasses laws and policies (at the local, regional, and national levels) that may have an impact on health outcomes [16].



Page 4/16

Source of data
This study makes use of data from three Uganda Demographic and Health Surveys (UDHS), which were conducted in 2006, 2011, and 2016.  Up to
9,864, 10,086, and 20,791 households participated in the three polls of 2006, 2011, and 2016 respectively.

The surveys included interviews with all women between the ages of 15 and 49 and men between the ages of 15 and 54 living in the sampled
households. In 2006, there were 8,531 women and 2,503 men interviewed; in 2011, there were 8,674 women and 2,295 men interviewed; and in 2016,
there were 18,506 women and 5,336 males interviewed.

Measurements
Indicators analyzed are in two categories: Maternal and child health outcome indicators, such as infant mortality rate, under-five mortality rate, and child
underweight, Child stunting, prevalence of anemia, prevalence of fever, prevalence of Acute Respiratory tract Infections (ARIs), prevalence of diarrhea;  in
children under five years of age , and Mother’s low BMI.  

The other category includes indicators of health service use, such as antenatal care, skilled birth attendance, delivery in health facilities, full
immunization coverage, medical treatment for child diarrhea, contraceptive prevalence rate, deliveries in government-owned health facilities, medical
treatment for ARIs, medical treatment for fever in children under the age of five, and use of ITN. 

Data analysis
Two measures of inequality were used: Quintile ratios, which measure the magnitude of inequality between the wealthiest (highest) and poorest
(lowest) quintiles but ignore the middle three quintiles [17].

The Concentration Index is the second metric. This uses data from all five wealth quintiles to provide a complete picture by quantifying the degree of
inequalities in the population [18]. The concentration index has a range of -1 to +1. 

Traditionally, if the health status measure is a "bad" in the sense that it depicts poor health, the index takes a negative value, suggesting that the poorest
segments of the population bear the largest burden of poor health. If the health status measure is a "good," in the sense that it indicates a positive
feature of health, the index takes a positive value, suggesting that the poor are significantly less healthy. In the absence of inequities, the concentration
index has a value of zero. The concentration index (C) is calculated in a spreadsheet program from grouped data using the following formula [18].  

C= (P1L2-P2L1) + (P2L3-P3L2) +… + (PT-1 LT-PTLT-1)
Where Pt is the cumulative percent of the sample ranked by wealth status in group t, Lt is the corresponding Lorenz curve ordinate, and T is the total
number of wealth groups, which is five in this analysis.  

Results
This section begins with findings on maternal and child health outcomes and concludes with results on health-care utilization indicators.

Inequalities in Maternal and Child Health status
This sub-section presents population averages, quintile ratios and concentration indices for health outcome indicators for all wealth quintiles, rural and
urban populations. Table 1 below, summaries the data.

All indicators showed universal improvement across quintiles, and between rural and urban populations. The most success was made in lowering infant
and under-five mortality. Between 2006 and 2016, the infant mortality rate fell from 76 to 43 deaths per 1,000 live births, and the under-five mortality rate
fell from 137 to 64 deaths per 1,000 live births. All other health status markers showed a similar pattern.
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Table 1
displays population-level health outcome metrics, quintile ratios, and concentration indices from the three surveys.

  Geographical location Wealth Quintiles  

Health
indicators

  Rural Urban Low/High
Ratio

Lowest Second Middle Fourth Highest Total Low/High
Ratio

Concentration
Index (CI)

Infant Mortality
rate (per 1000
live births)

2006 88 68 1.3 102 92 87 80 63 76 1.6 -0.09

2011 66 54 1.2 76 69 64 63 48 54 1.6 -0.08

2016 57 36 1.6 56 50 44 48 39 43 1.4 -0.05

Under-five
mortality rate
(per 1000 live
births)

2006 153 114 1.3 172 157 155 140 108 137 1.6 -0.08

2011 111 77 1.4 123 125 100 104 72 90 1.7 -0.10

2016 68 52 1.3 88 79 73 69 53 64 1.7 -0.09

Stunting
among children
under age 5 (%)

2006 39.5 25.5 1.5 43.4 38.0 44.4 37.6 24.3 38 1.8 -0.07

2011 35.6 18.6 1.9 37.3 30.9 45.0 30.5 20.8 33.4 1.8 -0.07

2016 30.2 23.5 1.3 32.3 33.2 33.0 27.2 16.7 28.9 1.9 -0.09

Underweight
among children

under age five
(%)

2006 16.5 10.6 1.6 20.6 15.6 17.0 16.5 8.4 15.9 2.5 -0.07

2011 14.9 6.6 2.3 18.1 14.3 17.3 9.5 8.4 13.8 2.2 -0.14

2016 11.2 7.5 1.5 15.0 11.5 11.6 8.6 4.4 10.5 3.4 -0.19

Anemia among
children under
age five (%)

2006 74.3 56.6 1.3 79.7 74.8 73.3 72.3 60.5 72.6 1.3 -0.04

2011 50.9 38 1.3 59 51.7 51 42.8 38.2 49.3 1.5 -0.08

2016 54 47.7 1.1 65.6 54.4 48.7 48.5 44.8 52.8 1.5 -0.08

  Geographical location Wealth Quintile  

    Rural Urban Low/High
Ratio

Lowest Second Middle Fourth Highest Total Low/High
Ratio

Concentration
Index (CI)

Diarrhea
among children
under age five
(%)

2006 26.5 19.7 1.3 33.7 27.2 23.6 23.6 18.1 25.8 1.9 -0.11

2011 23.7 21.8 1.1 28.8 25.2 21.8 20.6 19.5 23.4 1.5 -0.08

2016 20.2 17 1.2 22.2 21 19.2 18.1 16.5 19.5 1.3 -0.05

ARI among
children under

age five (%)

2006 15 10.7 1.4 18.7 16.8 13.8 12.2 8.9 14.5 2.1 -0.13

2011 15.2 13 1.2 20.1 16.5 12.6 12.1 11.9 14.8 1.7 -0.11

2016 10.1 7.1 1.4 12.7 10.5 9 8.3 5.5 9.3 2.3 -0.14

Fever among
children under

age five (%)

2006 43 25 1.7 48.3 44.7 37.1 39.2 32.5 40.9 1.5 -0.06

2011 42.1 30.3 1.4 49.8 42.6 36.8 40.7 30.3 40.4 1.6 -0.09

2016 36.4 22 1.7 43.9 37 32.6 31.2 19.6 33.3 2.2 -0.13

Mothers' low
BMI

2006 13.5 5.9 2.3 23.2 15.1 12.3 8.6 5.9 12.1 3.9 -0.26

2011 12.9 7.6 1.7 22.8 18.3 9 7.6 5.9 11.7 3.9 -0.29

2016 9.3 6.9 1.3 16.9 10.9 8.9 5.4 4.3 8.7 3.9 -0.28

i. Changes in absolute terms
The poorest group improved more than the wealthiest group. From 2006 to 2016, there was an absolute decrease in under-five mortality in the lowest
quintile of 84 deaths per 1,000 live births. However, in terms of anaemia and fever prevalence, the lowest quintile group improved less than the richest
group.

The rural population improved at a faster rate than the urban population. Under-five mortality, for example, fell by 85 deaths per 1000 live births in rural
areas compared to 62 deaths per 1000 live births in urban areas. Stunting prevalence decreased by 9 percentage points in rural areas but only by 2
percentage points in urban areas.
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ii. Quintile Ratios
Data analysis utilizing quintile ratios reveals that there is inequality between the poorest and richest quintiles. All of the variables have quintile ratios
greater than one, showing the presence of inequalities that favor the wealthy over the poor. Furthermore, the quintile ratios rose with time in most
indices, showing a growing inequality gap between the rich and the poor.

The ratios of the lowest (poorest) to highest (wealthiest) quintiles, as well as rural to urban ratios, are shown in Table 1.

The greatest ratios, and therefore bigger disparities, were reported in the under-five mortality rate, child stunting, underweight in children, prevalence of
anaemia in children, prevalence of ARI, prevalence of fever, and mothers with low BMI. For example, the frequency of underweight in children among the
poorest was 2.5 times greater in 2006 than among the wealthiest, and 3.4 times higher in 2016. A similar pattern may be seen for the prevalence of
fever in children, the prevalence of ARI, the prevalence of anaemia in children, and the prevalence of child stunting. The prevalence of low BMI among
mothers remained extraordinarily high, at 3.9 across the board.

Except for infant mortality rate, all indices show dropping quintile ratios for rural vs. urban populations from 2006 to 2016. This finding depicts
shrinking disparities between rural and urban populations.

iii. Concentration Indices
First, all of the concentration indices for health outcome indicators were negative, indicating that the poor are more afflicted by illness. Second, with the
exception of the infant mortality rate and the incidence of diarrhea, all indicators showed increasing concentration indices.

For example, the concentration index for childhood underweight grew from − 0.07 in 2006 to -0.19 in 2016. Rising concentration indices suggest that
inequality gaps are widening, against persons with low socioeconomic status.

Inequalities in the Utilization of Maternal and Child Health Services
At the population level, there has been a consistent and significant increase in all measures of service consumption, for all quintile groups, rural and
urban populations. For example, the proportion of births attended by a skilled birth attendant increased from 42% in 2006 to 74% in 2016.

Contraceptive prevalence has increased from 18% in 2006 to 35% in 2016. Figures 3 and 4 depict graphical representations of absolute changes for
socioeconomic quintiles and rural vs. urban areas, respectively.
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Table 2
displays population-level maternal and child health service metrics, quintile ratios, and concentration indices from the three surveys.

          Wealth Quintile      

Health
indicators

  Rural Urban Urban/Rural
Ratio

Lowest Second Middle Fourth Highest Total High/Low
Ratio

Concentration
Index (CI)

Births
assisted by
skilled birth
attendant (%)

2006 37.3 80 2.1 28.4 31.7 35 49.1 76.6 42.1 2.7 0.19

2011 52.8 89.1 1.7 43.5 48.9 54.4 59.6 88.4 58 2.0 0.12

2016 70 89.9 1.3 64.3 64.3 71.7 79.3 94.1 74.2 1.5 -0.72

Births
delivered in
health facility
(%)

2006 36.3 78.7 2.2 27.4 30.9 33.9 47.9 75.5 41.1 2.8 0.20

2011 52 89.5 1.7 42.2 48.9 54.4 58.4 87.7 57.4 2.1 0.12

2016 69.5 87.8 1.3 64.2 63.1 70.7 79 92.7 73.4 1.4 -0.72

Births
delivered in
government
health facility
(%)

2006 25.6 57 2.2 21.3 23.1 25.1 32.2 50 29.1 2.3 0.17

2011 40.8 63.5 1.6 37.2 39.1 43.6 42.7 59.7 44 1.6 0.08

2016 55.7 63.2 1.1 56 53.1 58 59.7 60.4 57.3 1.1 -0.78

Children 12–
23 months
fully
immunized
(%)

2006 45.7 51.1 1.1 41.4 45.0 48.2 49.3 47.9 46.2 1.2 0.03

2011 50.2 60.8 1.2 50.6 51.4 48.7 52.6 54.9 51.6 1.1 0.01

2016 54.5 55.5 1.0 56.1 54.7 55.9 55.2 54.3 55.2 1.0 -0.77

Children
under five
years with
diarrhea that
received
medical
treatment (%)

2006 70.3 68.9 1.0 77.6 69.6 61.3 67.8 70.5 70.2 0.9 -0.03

2011 72.7 70.2 1.0 73.7 72.5 74.4 72.7 67.1 72.4 0.9 -0.02

2016 70.6 70.2 1.0 73.5 69.6 69.3 68.2 70.8 70.5 1.0 -0.85

    Rural Urban Urban/Rural
Ratio

Lowest Second Middle Fourth Highest Total High/Low
Ratio

Concentration
Index (CI)

Contraceptive
prevalence
rate (%)

2006 15.1 36.5 2.4 7.2 12.1 13.1 20.3 37.9 17.9 5.3 0.09

2011 23.4 39.2 1.7 12.7 21.2 24.7 31.0 39.1 26.0 3.1 0.20

2016 33.0 40.7 1.2 22.4 32.2 35.9 40.2 42.2 34.8 1.9 -0.67

Children
under five
years with
ARI, that
received
medical
treatment (%)

2006 73.7 68.3 0.9 79.5 67.7 69.8 72.8 77.5 73.3 1.0 -0.01

2011 78.4 80.8 1.0 77.8 78.9 78.1 77.2 82.3 78.7 1.1 0.00

2016 80.0 82.6 1.0 79.7 77.6 78.2 84.5 85.8 80.4 1.1 -0.86

Antenatal
visits to a
trained
personnel (%)

2006 93 97.2 1.0 93.2 92.3 92.9 93.2 96.4 93.5 1.0 0.00

2011 94.4 97.4 1.0 93.9 94.5 94.3 94.5 97.1 94.9 1.0 -0.08

2016 97.1 98.1 1.0 96.0 96.9 98.3 97.3 98.1 97.3 1.0 -0.79

Insecticide-
treated net
(ITN) use in
Children
under 5 years
(%)

2006 8.3 21.3 2.6 10.7 9.7 4.9 8.8 15.4 9.7 1.4 0.04

2011 41.9 48.9 1.2 44.8 40.7 39 41.3 48.6 42.2 1.1 0.01

2016 67.0 60.8 0.9 57.8 58.2 59.1 64.3 72.8 62 1.3 -0.77

Children
under five
years with
fever that
received
medical
treatment (%)

2006 74.5 76.8 1.0 78.1 72.0 72.0 72.3 80.0 74.7 1.0 0.00

2011 79.2 87.2 1.1 78.8 79.1 82.3 77.6 84.5 80.1 1.1 0.01

2016 55.0 47.3 0.9 46.6 45.3 45.3 49.4 62.8 48.4 1.3 -0.84

i. Changes in absolute terms
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For all variables, absolute gains are bigger among the lowest quintile (poorest) than among the wealthiest, with the exception of ITN use among children
under five years and fever and ARI treatment for children under five years. The increases in the poorest group for skilled birth attendants at delivery
(SBA) and facility deliveries are twice as large as the increases in the wealthiest group.

Except for diarrhea and ARI treatment, the rural population experienced greater absolute increases than the urban population in all variables.

The improvements in rural populations' usage rates for skilled birth attendants at delivery (SBA), facility deliveries, ITN use, and contractive use were at
least twice as large as the changes in urban populations' usage rates.

ii. Quintile Ratios
Despite significant improvements in health-care utilization among the poorest households, socioeconomic inequities were discovered. This is
demonstrated by quintile ratios greater than one, as seen in Table 2 above.

However, the ratios for all variables fell with time, indicating shrinking differences between the richest and poorest populations. The quintile ratio for
facility deliveries, for example, declined from 2.8 in 2006 to 1.4 in 2016. A similar pattern can be seen for the contraceptive prevalence rate as well as all
other measures.

Despite significant improvements in rural health-care utilization, rural-urban disparities were discovered. This finding was supported by quintile ratios
greater than one in the majority of the services, as seen in Table 2 above. The high quintile ratios suggest that the urban population uses more services
than the rural population. However, quintile ratios decreased with time, indicating that inequality was shrinking. The quintile ratio of health facility
deliveries, for example, fell from 2.2 in 2006 to 1.3 in 2016.

iii. Concentration Indices
Except for diarrhoea treatment, all indicators exhibited positive concentration indices in 2006 and 2011, before changing to negative levels in 2016. This
demonstrates a shift from a pro-rich inequality to a more equitable one (pro-poor). For example, facility birth indices fell from 0.20 in 2006 to 0.12 in
2011 to -0.72 in 2016.

Discussion
The following metrics revealed worsening socioeconomic and rural-urban disparities.

Under-five mortality rate (per 1000 live births).
Data analysis reveals a growing inequality gap between the poorest and wealthiest quintiles, as shown by a rise in quintile ratio from 1.6 in 2006 to 1.7
in 2016, as well as an increasing concentration index from − 0.08 in 2006 to -0.09. A similar pattern was discovered in both rural and urban groups. In a
previous study, [19] discovered inequalities in under-five and infant mortality rates that disadvantaged poorer households. Child mortality in Sub-
Saharan Africa is linked to economic inequality, and not just epidemiological reasons [20].

Malnutrition among children under the age of five. 
The child malnutrition characteristics of stunting (low height for age) and underweight (low weight for age) revealed a widening socioeconomic
disparity gap. The highest disparity was seen in the Under-weight parameter.

Similarly, [21] discovered socioeconomic gaps in child malnutrition in a prior study, with Underweight exhibiting greater inequalities than Stunting.
Furthermore, [22] proved that malnutrition inequalities affect the poor; malnutrition diminishes consistently with growing living standards, and
inequalities in underweight tend to be bigger than discrepancies in overweight.

However, there has been a decline in inequality between rural and urban areas for both underweight and stunting. This conclusion coincides with [23],
who found that the rural-urban divide in child malnutrition was modest in some countries.

Anaemia prevalence in children under the age of five years.
This study discovered rising socioeconomic inequality gaps that disproportionately affect the poorest children. This is supported by an increase in
quintile ratios (from 1.3 in 2006 to 1.5 in 2016), as well as an increase in the concentration index from − 0.04 in 2006 to -0.08 in 2016. In a prior study,
[24] discovered a higher risk of anaemia in children from low socioeconomic backgrounds, as well as in rural moms and their children. Similarly, [25]
discovered that the prevalence of anemia in children under the age of five was lower in affluent households than in poorer households.
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Acute Respiratory Tract Infection (ARI) in children under the age of five.
 A rising trend of inequality against the poor has been detected. This was demonstrated by an increase in quintile ratios from 2.1 in 2006 to 2.3 in 2016,
as well as an increase in concentration indices from − 0.13 in 2006 to -0.14 in 2016. A similar tendency was noted between rural and urban areas, with
disparity favoring urban residents. In a similar vein, [26] discovered that children from the poorest quintile were 2.36 times more likely to suffer from
ARIs than children from the richest quintile; and the likelihood of seeking care was lower for children from the poorest quintile than for children from the
richest quintile.

Fever prevalence in children under the age of five.
Growing quintile ratios from 1.5 in 2006 to 2.2 in 2016 revealed widening socioeconomic disparity between the richest and poorest groups, which was
verified by rising concentration indices from − 0.06 in 2006 to -0.13 in 2016. There is also growing disparity between rural and urban households. In a
previous study, [27] proved in a prior study that fever occurrences are often lower at the very top of the wealth distribution and treatment practices are
associated to poverty in Sub-Saharan Africa.

Mothers with a low Body Mass Index (BMI). 
It was discovered that there is a growing disparity in mothers' nutritional condition against the poor. From 2006 to 2016, quintile ratios stayed constant
at 3.9, while concentration indices increased from − 0.26 in 2006 to -0.28 in 2016.

The quintile ratios declined from 2.3 in 2006 to 1.3 in 2016, indicating a shrinking inequality gap between rural and urban areas. In a earlier study, [28]
discovered considerable variations in maternal under-nutrition, significantly favoring higher socioeconomic groups in a previous study. Socioeconomic
characteristics were also found to be highly related with maternal under-nutrition [29]. On the other hand, [30] discovered that maternal malnutrition was
concentrated among the rural population.

The following measures, on the other hand, showed that socioeconomic and rural-urban disparities were reducing or improving.

Rate of Infant Mortality (per 1000 live births). 
There has been a decrease in socioeconomic disparity. This was demonstrated by falling quintile ratios, which fell from 1.6 in 2006 to 1.4 in 2016, as
well as a falling concentration index, which fell from − 0.09 in 2006 to -0.05 in 2016.

However, a growing disparity has been discovered between rural and urban households (quintile ratios from 1.3 to 1.6). Similarly, [31] discovered a
declining socioeconomic inequality trend in India's infant mortality rate. In addition, [32] discovered that rural areas have significantly higher rates of
infant mortality than urban areas.

Diarrhea prevalence in children under the age of five. 
This indicator has a lowering socioeconomic inequality trend (ratio dropped from 1.9 to 1.3), which is supported by a drop in concentration index from − 
0.11 in 2006 to -0.05 in 2016. A similar pattern was noticed in both rural and urban locations (ratio reduced from 1.3 to 1.2). In contrast to this finding
[33] discovered that rural areas have greater probabilities of diarrhoea than non-rural areas, and that neighbourhood socioeconomic status and
household wealth status are the key drivers to the inequality.

The proportion of births attended by skilled birth attendants. 
This study found that this indicator's socioeconomic and rural-urban inequality gaps were closing, resulting in a virtually perfect equity position. Quintile
ratios decreased dramatically from 2.7 in 2006 to 1.5 in 2016, and supported by a negative concentration index of -0.72 in 2016. In a recent study, [34]
discovered diminishing gaps in skilled birth attendant utilization among socioeconomic categories. According to [35], rural–urban disparities in the use
of prenatal care and skilled birth attendants are narrowing.

The proportion of births that take place in a health facility.
This indicator revealed a downward trend in socioeconomic and rural-urban inequality. This is supported by falling quintile ratios, which fell from 2.8 in
2006 to 1.4 in 2016, as well as falling concentration indices, which fell from 0.20 in 2006 to -0.72 in 2016. The trend of inequality has shifted to a more
egalitarian stance (pro-poor). In contrast [36] found widening disparities in the utilization of institutional delivery services based on wealth and place of
residence, favoring urban rich women.
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The percentage of births that take place at a government health facility. 
Similarly, there is a shrinking socioeconomic and rural-urban inequality divide. By 2016, the tendency had reversed to about complete equity. Quintile
ratios fell from 2.3 to 1.1 in 2016, and the concentration index fell to -0.78. in a previous study, [36] found that women from low-income families and
rural communities used public facilities more frequently. On the other hand [37] discovered a pro-rich disparity in the use of public health services.

Percentage of children aged 12 to 23 months who are fully vaccinated. 
This indicator revealed a downward trend in socioeconomic and rural-urban inequality. Quintile ratios fell from 1.2 to 1.0 in 2016, with a concentration
index of -0.77 indicating a nearly ideal equity position. In a prior study, [38] discovered that disadvantaged children had higher vaccine coverage than
those from the highest socioeconomic stratum. On the contrary, [39] discovered that higher socioeconomic position households are more likely than
lower socioeconomic status families to have their children inoculated.

Diarrhea treatment for children under the age of five. 
In this measure, a fully perfect equity situation was established between the poor and the rich; rural and urban. Quintile ratios less than one and
concentration indices with negative values demonstrated this. On the other hand [40] discovered that wealthier households were more likely than poorer
ones to seek medical treatment for childhood diarrhea. In a similar way, [41] discovered that rural inhabitants are less likely to report diarrhoea than
urban residents, and that the rural poor had higher chances of diarrhoea occurrence than the rich.

Contraceptive prevalence rate (%). 
A downward tendency in socioeconomic inequality between rural and urban areas has been documented. The quintile levels decreased dramatically
from 5.3 in 2006 to 1.9 in 2016. This finding was backed up by a drop in the concentration index from 0.09 in 2006 to -0.67 in 2016, indicating a nearly
ideal equity position. According to [42], there is rising equality in the use of contemporary contraceptives, and the rural–urban divide in the use of
modern contraceptive techniques has practically vanished. On the other hand, [43] found that women in poor communities were less likely to use
modern contraception than women in wealthy communities.

Medical treatment for ARI symptoms in children under the age of five. 
This indicator identified an absolutely flawless equity position. Quintile ratios were equivalent to one, with negative concentration indices ranging from
− 0.01 to -0.86. Rural and urban populations were found to be in a comparable position. In contrast to this conclusion, [14] discovered that access to
COPD treatment was stronger in urban regions than in rural areas. More so, [44] found that rural living was significantly associated with acute
respiratory infection.

ITN usage among children under five years of age. 
A almost perfect equity position was discovered, as shown by quintile ratios falling from 1.4 in 2006 to 1.3 in 2016, and the diminishing concentration
index falling from 0.04 in 2006 to − 0.77 in 2016. In contrast, [45] discovered that the rich were more likely than the poor to own and use ITNs.

Fever treatment in children under the age of five. 
Likewise, a fully flawless equity position was discovered. Quintile ratios of 1 and concentration indexes of 0.00 in 2006 and − 0.84 in 2016 attest to this.
In contrast, [46] discovered that socioeconomic factors have a significant impact on the use of medical therapy for pediatric illnesses. Furthermore, [40]
discovered that wealthier households were more likely than poor households to seek medical treatment for children fever.

Conclusion
In majority of the measures, the results show a significant improvement in population averages. The rises are universal, ranging from the lowest to the
wealthiest groups, as well as between rural and urban areas.

Significant socioeconomic and rural-urban disparities persist. Under-five mortality, malnutrition in children (Stunting and Underweight), the prevalence of
anaemia in children, mothers' low BMI, and the prevalence of ARI in children were all found to have worsening inequities.

Improving or lowering disparity levels toward a perfect equity stance were mostly identified in healthcare use indicators such as skilled birth attendants,
facility delivery, contraceptive prevalence rate, child immunization, diarrhea treatment, and ITN use. Three healthcare use measures, namely medical
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treatment for diarrhea, medical treatment for ARI symptoms, and medical treatment for fever in children under the age of five, demonstrated a perfectly
flawless equity situation.

Recommendation
Intervention initiatives should prioritize the impoverished and rural communities while also considering the rich and urban portions of the community.
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Figures

Figure 1

Illustrates of the social ecological model.

Figure 2
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shows a bar graph illustrating the absolute percentage changes in mortality and prevalence rates in outcome indicators between the lowest and highest
quintiles.

Figure 3

shows a bar graph comparing the absolute percentage changes in mortality rates and prevalence rates of outcome indicators in rural and urban areas.

Figure 4

A bar graph depicting absolute percentage point increases in health-care utilization between the richest and poorest quintiles.
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Figure 5

A bar graph depicting the absolute percentage point differences in health-care utilization between rural and urban populations.


