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Background: Access to essential health care is one of the major factors associated with 
maternal mortality. In developing countries, improving women’s access to health care has 
significantly reduced maternal death. Therefore, this study aimed to identify the determinants 
of access to health care among women in East African countries based on 2008 to 2017 
Demographic and Health Surveys (DHSs).
Methods: This study used secondary data from 2008 to 2017 DHSs of 12 East African 
countries. A two-level mixed-effects logistic regression analysis was employed to determine 
the variables associated with women’s access to maternal health care. The adjusted odds 
ratios (AORs), 95% CI, and P-value were computed. Variables with P<0.05 were considered 
as determinants of access to maternal health care.
Results: A total of 148,483 study participants were included in this study. Women who 
accessed health care were 64,218 (42.91%) in the region. The study revealed that access to 
women’s health care was positively associated with factors; being educated women, having 
an educated husband, being from households with middle and richest wealth status, and 
living in different countries compared to Comoros. The study also revealed that living in 
a rural setting and having unplanned pregnancy were barriers to access to health care.
Conclusion and Recommendation: Women in East Africa countries have poor access to 
maternal health care. Residence, maternal education, husband education, income, and 
planned pregnancy were the predictors of access to health care. Therefore, there should be 
a common strategy to enhance the accessibility of health service utilization among women in 
the region and financial support for the poor that enables women to use health services. For 
better health care access, increasing the awareness of women and their partners about the 
significance of utilization of healthcare service focusing on uneducated persons are crucial 
activities.
Keywords: access, determinants, health care, women, East Africa

Introduction
One of the basic indicators of better health of the population is better socioeco-
nomic development and improved social wellbeing. Low-income countries face 
different access barriers to health care. Women require more health care needs 
throughout their reproductive years, regardless of whether they have children. They 
require substantially more contact with medical providers than men of their age. 
Health service inequality for women is a very critical challenge in low-income 
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countries, which affects the overall societal wellbeing. 
This service inequality on mothers is very common in 
those low-income countries which have a weak health 
care system.1,2

Health service-related inequality is more dominant 
among women because women almost in all communities 
may have less land, wealth, and property while they have 
higher burdens of labor in the economic activities that 
ensure the survival, reproduction, and safety of people. 
In most cases, girls are less fed and educated, and physi-
cally more restricted in certain contexts. Women are also 
typically employed and segregated in lower-paid, less 
secure, and informal occupations. These all can contribute 
to the low level of women’s access to the maternal health 
care.3–5

Globally, 536,000 mothers die every year due to con-
ception and conception-related causes.6,7 Among these 
numbers, 99% (302,000) of the world maternal deaths in 
2015 occurred in developing regions, with sub-Saharan 
Africa (SSA) alone represent 66% (201,000), followed 
by Southern Asia (66,000). Most of these maternal deaths 
could be maintained through better access to quality med-
ical care at the time of pregnancy, labor, and the postnatal 
period.8,9 The pattern in developing countries has shown 
an increasing trend, as studies from different countries of 
SSA, revealed maternal mortality has kept on being high 
as well as has been expanding after the dispatch of the 
women’s health care initiatives. This impediment is more 
noteworthy in the SSA region, where a huge extent of 
deliveries are not assisted by skilled personnel.10,11

In East Africa, the proportion of mothers who get 
skilled birth attendants was below 50% and the maternal 
health indicators performance in these regions remains 
low. Maternal mortality and morbidity can be reduced by 
accessing and utilizing basic health care services. 
However, in SSA, women are not utilizing basic health 
services as per the required level. This leads to low cover-
age of maternal health services. Lack of using the essential 
continuum of care by mothers affects the health status and 
life of mothers and babies.12

Likewise, the absence of access to proper obstetric 
care, particularly in labor, exacerbates the danger of mater-
nal and child consequences such as death or disability. 
This service inequality makes mothers live to have 
a poor maternal outcome. The probability of dying for 
those mothers in East Africa is 1 in 31, as compared to 
1 in 4300 in a high-income country.13 To decrease the 
danger of maternal and baby suffering and mortality, 

particularly in places where the general financial status is 
low, access and usage of obstetric care is the best way. The 
best modality to overcome the maternal health problem is 
enhancing the maternal service program among the 
beneficiaries.14

Achieving universal healthcare coverage including 
financial risk protection for all, and r a key objective 
(target 3.8) of the United Nations’ Sustainable 
Development Goals (SDG) ensure healthy lives and pro-
mote well-being for all. Health systems of the region face 
the challenge of growing populations and increasing 
demand. The challenge can also result from non- 
demographic factors such as the emergence of new 
(often expensive) treatments. In some East African coun-
tries, costs and waiting time remain important barriers to 
accessing healthcare. Besides, the increasing demand for 
healthcare resources and public budgets which are often 
under pressure, and ensuring universal coverage and 
timely access to high-quality healthcare with the sustain-
ability of health systems are challenges that require sus-
tained government commitment.15–17

According to a European Commission (2014) 
Communication, access to healthcare dimensions include 
population coverage, affordability of healthcare (cost- 
sharing), and the basket of care; and availability of healthcare 
(distance, waiting times). These dimensions are interlinked. 
However, according to the DHS statics guide, access to health 
care for the reproductive women group is measured by asking 
multiple questions whether they have serious problems in 
accessing health care for themselves when they are sick, ie 
financial problem, permission to go for treatment, distance to 
the health facility, and able to go alone.18,19

Different global and regional initiatives have been 
adapted to enhance the health status of mothers including 
Millennium Development Goals (MDGs) and Sustainable 
Development Goals (SDGs). Even if tremendous efforts 
have been globally as well as locally, the health status of 
mothers has not still improved as expected. Evidences 
show that socio-economic and health-related factors are 
responsible for poor maternal health status and outcomes 
in the region.20–23 However, very few findings have ana-
lyzed how these variables impact access to maternal health 
services in East Africa.

Henceforth, the present study will give insight into 
what factors are responsible for the poor access and mater-
nal health services, and help design interventions to 
address the issue of poor maternal health status and out-
come. Therefore, the main objective of this study was to 
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identify the determinants of access to health care among 
women in East African countries using the 2008 to 2017 
DHSs.

Methods
Study Design, Period and Setting
This was an analysis of secondary data from DHSs of 12 
East African countries conducted between 2008 and 2017. 
These countries are Tanzania, Burundi, Comoros, 
Ethiopia, Madagascar, Uganda, Kenya, Malawi, Rwanda, 
Zambia, Mozambique, and Zimbabwe (Figure 1)

Data Source, Tool, and Sampling 
Procedures
The most recent standardized DHS data of the 12 East 
African Countries, with at least one survey from 2008 to 
2017, were included in this study. The DHS program 
embraces normalized strategies including uniform surveys, 
manuals, and field methodology to assemble the data that is 
practically identical across nations on the world. The DHSs 
are countrywide illustrative household studies that provide 

information from a varied scope of checking and effect 
assessment of indicators in the area of population, health 
service, and diet. The DHS data were collected using face to 
face interviews of women age 15–49. The surveys 
employed a mix of sampling procedures such as random 
sampling, multi-stage, and stratified sampling. The data 
were obtained from eligible mothers aged 15–49 years in 
each country. Detailed survey procedures and sampling 
techniques were used in collecting the information.24

Sample Size
A total of 148,483 women participated in the study which 
included women fom Burundi (13,610), Ethiopia (11,022), 
Kenya (19,563), Comoros (2880), Madagascar (12,407), 
Malawi (17,395), Mozambique (11,477), Tanzania (8002), 
Rwanda (10,051), Uganda (15,270), Zambia (13,383), and 
Zimbabwe (6418).

Variables
Outcome Variable
The outcome variable of the study was women’s access to 
health care. Most studies have identified the travel time 

Figure 1 Map of Africa and Eastern African Regions to study access to health care in East Africa Region, 2020.
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and transport cost as the factors that determine access to 
health facilities. In the survey, women were interviewed 
whether a range of elements would be a major issue for 
them in getting to health care access. We generated 
a composite outcome variable using each country’s DHS 
standard questions.24 The questions included: getting cash 
required for treatment; distance to the nearby health care 
facility; having transport accessibility; and being accom-
panied by others while visiting a health facility. The 
responses for the questions were categorized as “big pro-
blem” and “not a big problem” and the response “big 
problem” was coded as “0”, and the response “not a big 
problem” was coded as “1”. If women reported at least one 
or more problems out of these problems, the women were 
considered to have a big problem in accessing health care 
facilities and coded as “0”.

Independent Variables
In this study, two types of variables were included: level 
one and level two variables. Level one variables included 
a residence, age group, maternal education, partner educa-
tion, marital status, wealth index, maternal occupation, 
literacy and wanted pregnancy whereas level two variables 
were countries (Tanzania, Burundi, Comoros, Ethiopia, 
Madagascar, Uganda, Kenya, Malawi, Rwanda, Zambia, 
Mozambique, and Zimbabwe).

Multi-Level Analysis
Since the outcome variable was binary, multilevel multi-
variable logistic regression analysis was employed. 
Sampling weight was applied as part of a complex survey 
design using primary sampling unit, strata, and women’s 
individual weight (V005). The individual and country- 
level variables related to accessing health care were 
checked independently in the bivariable multilevel logistic 
regression model and variables that were statistically sig-
nificant at p-value 0.2 in the bivariable multilevel mixed- 
effects logistic regression analysis were considered for the 
individual and country-level model adjustments.

Data Management and Analysis
We pooled the data from the 12 East African countries 
together after extracting the variables based on literature.24 

Before any statistical analysis, the data were weighted 
using sampling weight, primary sampling unit, and strata 
to restore the representativeness of the survey and take 
sampling design while calculating standard errors and 
reliable estimates. Cross tabulations and summary 

statistics were done using STATA version 14 software. 
The pooled prevalence of accessing health care with the 
95% Confidence Interval (CI) was reported for East Africa 
countries from 2008 to 2017.

Parameter Estimation Method
Statistical Modeling
For the determinant factors, the DHS data had 
a hierarchical structure. This violates the independence 
of observations and equal variance assumption of the 
traditional logistic regression model. Subsequently, 
women were nested inside a cluster and we assumed 
that women inside a similar cluster might be more like 
each other than women in the other country. This implies 
that there is a need to take into account the between 
cluster variability by using advanced models. Four mod-
els were fitted to identify determinants of access to 
healthcare. These were the null model (model without 
the explanatory variables), model I (model that includes 
individual-level variables), model II (the model that 
includes community-level variables), and Model III (the 
model that includes both individual and community-level 
variables). Log-likelihood ratio (LLR) and deviance test 
statistics were computed to examine the best fit model. 
The relevance of including random parameter estimates 
was examined using tau-squared, intra class correlation 
(ICC),25 proportional change in variances (PCV),25 and 
median odds ratio (MOR).26

Variables with p-value <0.2 in the bi-variable analysis 
were considered in the multilevel multivariable logistic 
regression model. Adjusted odds ratios (AOR) with 
a 95% Confidence Interval (CI) and p-value ≤0.05 in 
model III (individual and community variables included) 
were used to declare significant factors associated with 
women’s access to health care in the East Africa countries.

Results
A total of 148,483 study participants were involved in this 
study from the 12 East African Countries. The coverage of 
women’s access to health care from 2008 to 2017 was 
42.91% (95% CI: 42.65%, 43.17%). The lowest health 
care access was observed in Comoros (21.53%) and the 
highest was in Kenya (75.79%). The highest number of 
study participants was from Kenya (19,563, ie 13.83%) 
and the smallest number of study participants was from 
Comoros (2880, ie 2.04%). The study participants’ median 
age was 28 years with an interquartile range of 24 to 34. 
The study revealed that 10,471 (78.08%) study 
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participants were rural residents, 67,107 (47.85%) were 
under the age group of 20–34 years, 100,261 (70.86) 
were married, 75,945 (53.36%) had primary level educa-
tion, and only 36,830 (28.08%) of women had occupation 
(Table 1, Figures 2 and 3).

Determinants of Accessing Health Care
The empty model showed that there was a significant 
variation in the likelihood of accessing health care within 
the East African countries (ϭ2=5.73, p<0.001). The ICC in 
the empty model implied that 99% of the total variation in 
accessing health care was contributed to the difference 
between countries. The MOR was 2.44 (95% CI: 2.13, 
3.12) which implied that the odds of assessing health 
care were 2.44 times more likely if women were moved 
from low to high-risk countries. In model III (full model), 
the country-level variance in the study remained signifi-
cant (ϭ2=4.25, p<0.001) adjusted for individual and coun-
try-level factors. A total of 13% variability of accessing 
health care that could be contributed to the country-level 
factors were significant. The proportional change in var-
iance (PCV) in this study was 75% which indicated 75% 
of the country variance observed in the empty model was 
explained by both country- and individual-level variable 
(Table 2)

Fixed Effects Analysis Result
The study indicated that residence, maternal education, 
husband education, literacy, maternal occupation, wealth 
index, wanted pregnancy, and country were statistically 
significant factors women’s access to health care.

The odds of accessing health care among rural resi-
dents were decreased by 43% compared to urban residents 
(AOR = 0.57; 95% CI: 0.56, 0.60). The likelihood of 
accessing health care among women who had primary, 
secondary and higher education level was increased by 
6% (AOR = 1.06; 95% CI: 1.01,1.10), 22% (AOR = 
1.22; 95% CI:1.15,1.29), and 84% (AOR: 1.84; 95%: 
1.66, 2.05), compared to illiterate women, respectively. 
The odds of accessing health care for women who had 
partners who had primary, secondary and higher education 
level was increased by 8% (AOR = 1.08; 95% CI: 
1.05,1.12), 20% (AOR: 1.20; 95% CI: 1.20, 1.31), and 
66% (AOR = 1.66; 95% CI: 1.54, 1.79) compared to 
partners who had no education, respectively. The odds of 
accessing health care among literates were increased by 
12% (AOR =0.12; 95% CI: 1.08, 1.16) compared to 

Table 1 Individual and Country-Level Characteristics of 
Accessing Health Care in East Africa Countries Recent 
Demographic and Health Surveys from 2008 to 2017

Variables Frequency Percentage 
(%)

Accessing health care (148,483) 
outcome

Big problem 84,269 57.09

Not big problem 64,218 42.91

Country (148,483)
Burundi 13,610 9.62

Ethiopia 11,022 7.79

Kenya 19,563 13.83
Comoros 2880 2.04

Madagascar 12,407 8.77

Malawi 17,395 12.29
Mozambique 11,477 8.11

Rwanda 8002 5.66

Tanzania 10,051 7.10
Uganda 15,270 10.79

Zambia 13,383 9.46

Zimbabwe 6418 4.54

Residence (148,483)
Urban 31,012 21.92
Rural 110,471 78.08

Age group (148,483)
<20 42,166 29.80

20–34 67,107 47.85

35–49 31,612 22.34

Marital status (148,483)
Single 41,222 29.14
Married 100,261 70.86

Maternal education (148,471)
No education 33,619 23.76

Primary 75,945 53.68

Secondary 27,199 19.23
Higher 4704 3.33

Partner Education (118,340)
No education 25,268 21.35

Primary 59,332 50.14

Secondary 27,692 23.40
Higher 6692 5.11

Literacy (141,400)
Cannot read 53,621 37.92

Can read 87,779 62.08

Maternal Occupation
Had occupation 36,830 28.08

Had no occupation 94,330 71.92

(Continued)
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illiterates. The likelihood of accessing health care for 
women from middle wealth status households was 
increased by 44% (AOR = 1.44; 95% CI: 1.54, 1.79) 
compared to women from poor wealth status households 
whereas the odds of accessing health care women from 
rich wealth status households were 2030 (AOR = 2.30; 
95% CI: 2.23, 2.38) times higher than women from poor 
wealth status households. The odds of accessing health 
care among women who had unwanted pregnancy were 
decreased by 12% (AOR = 0.88; 95%: 0.83, 0.93) com-
pared to women who had wanted pregnancy.

The study also revealed that the odds of accessing 
health care for women from Burundi, Ethiopia, Malawi, 
Mozambique, Tanzania, and Zimbabwe were increased by 
60% (AOR =; 95% CI:,), 55% (AOR =; 95% CI:,), 50% 
(AOR =; 95% CI:,), 9 (AOR =; 95% CI:,) 6% (AOR =; 

95% CI:,), 83% (AOR =; 95% CI:,), and 69% (AOR =; 
95% CI:,) compared to women from Comoros, respec-
tively. The odds of accessing health care for women 
from Kenya, Madagascar, Rwanda and Zambia were 2.75 
(AOR = 2.75; 95% CI: 2.47,3.06),7.62 (AOR =7.62; 95% 
CI: 6.87, 8.40), 2.47 (AOR = 2.47; 95% CI: 2.21,2.77), 

Table 1 (Continued). 

Variables Frequency Percentage 
(%)

Wealth Index
Poor 64,367 45.49
Middle 27,586 19.50

Rich 49,528 35.01

Pregnancy wanted (131,215)
Yes 121,189 92.36

No 10,026 7.64

Figure 2 Access to health care in the East African Countries from 2008 to 2017.

Figure 3 Overall access to health care in the East African Regions from 2008 to 
2017 recent Demographic and Health Surveys.
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and 2.83 (AOR = 2.83; 95% CI: 2.53,3.16) times higher 
than women fom Comoros, respectively (Table 2).

Discussion
The finding showed that the overall coverage of women’s 
access to health care was 57.09% in the region. The health 
care access coverage ranged from 75.79% in Kenya to less 
than 21% in Comoros. This might be due to Comoros is 
one of the known world’s low-income economies with the 
insufficient transportation system, undeveloped and 
quickly growing population, low educational level, repeat-
ing political insecurity, now and then started from outside 
the country, and recurrent electricity calamity.27 The above 
factors may hinder women from accessing health care. On 
the contrary, the Kenyan’s healthcare system has shown 
dramatic improvements by expanding health access 
through universal coverage has not been achieved.28 The 
Kenyan government has given more emphasis to the 
expansion of public facilities and the implementation of 
effective health care financing policy which increases 
women’s access to health care in the country.

This finding is also higher than the poorest nations of the 
world who received at least six of seven basic maternal and 
child health interventions which are 17% and also lower 
than the wealthiest nations which are 74%.29 The access to 
health care is also far from the sustainable development 
goal agenda 2030 in which all countries agreed to imple-
ment the initiatives in the given period.30,31 Universal 
health coverage (UHC) is characterized as all individuals 
getting quality health services that address their essential 
issues without being presented to financial hardship in pay-
ing for the services.32 But, the majority of women in the 
region who do not currently have access to care are margin-
alized or are in situations of vulnerability.

The study showed that residency has a significant asso-
ciation with women’s access to health care services. Those 
respondents who were from rural were found to have low 
access compared with those who were from an urban 
setting. This finding is similar to other findings 
elsewhere.33–35 Access to health care can be affected by 
different factors like availability of roads, transport ser-
vices, lack of health facilities, access to education, and 
economic limitations. Additionally, the rural population 
has poor access to healthcare along the dimensions of 
quality, proximity, and affordability contrasted with their 
nonfarm and urban sides. As it is known, access to infor-
mation is very low, as the human anomaly is remote. For 
those who receive less information, it is significantly less 

likely that they will have access. Thus, mothers in urban 
areas have better access to health.

The study also showed that maternal education level 
and the husband’s level of education were important fac-
tors in determining maternal health care access. Those 
women and their husbands who had primary education 
and above had more access to healthcare than those who 
could not read and write. This finding is consistent with 
a study done in different countries.36–40 Education is the 
basis for many things and hence educated people can 
access better sources of information and apply health 
education messages which they get from health institu-
tions. It is also evident that educated women and partners 
benefit economically than uneducated.

The family’s wealth level was a very important factor in 
accessing health services. The probability of accessing health 
care among women from middle wealth class and highest 
wealth class was higher compared to women with women 
from the lowest wealth class. This is in line with other studies 
conducted in different countries.41–45 Wealth is a key indi-
cator of access to most health services, because wealthy 
people might be more likely to pay for what they want. 
Wealthier women are more likely to pay for their services 
and increase access to health services. It means a big impact 
when they are poor and cannot pay for the services.

The result also revealed that mothers who had unwanted 
pregnancies were less likely to access health care compared 
to those who had a plan to become pregnant. This suggests 
that women with unplanned pregnancies could have been 
reluctant to look for or go to ANC. Likewise, the nonappear-
ance of a pregnancy “mindset,” which is normal in sudden or 
undesirable pregnancy, could have applied a negative effect 
on mothers’ utilization of health services.46–48 This is why 
they have better health care access than counterparts who do 
not have an unwanted pregnancy.

Living in different countries has been a major factor in 
accessing health services. Countries in East Africa vary in 
terms of their health system, policy, government structure, 
and health institutions, although many things are similar. 
Therefore, the difference in these cases means that there is 
a difference in the accessibility of women to health ser-
vices. As a result, access to health services will vary.

Strength and Limitation of the 
Study
The dataset utilized in this finding was obtained from 
broadly representative 12 East Africa DHSs dataset. The 
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Table 2 Multivariable Multilevel Logistic Regression Analysis of Both Individual and Community-Level Factors Associated with 
Accessing Health Care in East Africa Countries from 2008 to 2017

Variables Null Model AOR 
(95% CI)

Individual-Level Model 1 
AOR (95% CI)

Country-Level Model 2 
AOR (95% CI)

Full Model 3 (Individual 
+Country) AOR (95% CI)

Residence

Urban 1 1

Rural 0.57 (0.55,059) 0.58 (0.56,0.60)**

Age group

<20 1 1

20–34 0.96 (0.93,1.01) 0.96 (0.93,1.03)

35–49 0.96 (0.91,1.01) 0.96 (0.92,1.01)

Marital status

Single 1 1

Married 1.05 (0.99,1.02) 1.07 (0.99,1.10)

Maternal education

No education 1

Primary 1.09 (1.05,1.13) 1.06 (1.01,1.10)*

Secondary 1.27 (1.20,1.35) 1.22 (1.15,1.29)*

Higher 1.92 (1.73,2.14) 1.84 (1.66,2.05)*

Partner education

No education 1 1

Primary 1.10 (1.06,1.14) 1.08 (1.05,1.12)*

Secondary 1.29 (1.23,1.31) 1.26 (1.20,1.31)**

Higher 1.69 (1.57,1.82) 1.66 (1.54,1.79)***

Literacy

Cannot read 1 1

Can read 1.10 (1.06,1.14) 1.12 (1.08,1.16)*

Maternal occupation

Had occupation 1 1

Had no occupation 1.03 (1.00,1.06) 1.03 (0.99,1.06)

Wealth index

Poor 1 1

Middle 1.43 (1.38,1.48) 1.44 (1.39,1.49)*

Rich 2.27 (2.20,2.35) 2.30 (2.23,2.38)***

Pregnancy wanted

Yes 1 1

No 0.87 (0.83,0.92) 0.88 (0.83,0.93)*

Country

Burundi 1.27 (1.15,1.39) 1.60 (1.44,1.78)*

Ethiopia 1.20 (1.09,1.33) 1.55 (1.40,1.73)*

Kenya 9.18 (8.33,10.11) 2.75 (2.47,3.06)**

Comoros 1 1

Madagascar 5.62 (5.11,6.19) 7.62 (6.87,8.40)*

Malawi 1.38 (1.26,1.52) 1.50 (135,1.66)*

Mozambique 1.90 (1.72,2.09) 1.96 (1.77,2.18)*

Rwanda 2.05 (1.86,2.27) 2.47 (2.21,2.77)*

Tanzania 1.54 (1.39,1.70) 1.83 (1.64,2.03)*

Uganda 1.87 (1.71,2.06) 2.30 (2.07,2.55)*

Zambia 2.82 (2.56,3.09) 2.83 (2.55,3.13)*

Zimbabwe 2.37 (2.09,2.56) 1.69 (1.51,1.93)*

(Continued)
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study was community-based with a response rate of >90%. 
The information was pooled together to make a huge 
representative of getting to their health services detailed 
inside 5 years going before every country’s review which 
ranges from 2008 to 2017 and had the option to distinguish 
the huge elements related with getting to health care 
access among the 12 East African countries to illuminate 
policymakers and organizers for their mediation to orga-
nize. In spite of these benefits, this investigation has the 
accompanying impediments. Because of the cross- 
sectional nature of the investigation plan, the finding 
from this study may not build up a genuine causal relation-
ship between the outcome variable and explanatory vari-
ables. The information was gathered based on self-report 
from women within five years preceding the survey and 
might have the probability of recall bias.

Conclusion
The level of women’s access to health care was low in the 
region. Residence, maternal education, husband education, 
literacy level, wealth index, wanted pregnancy, and countries 
in which women live were the major determinants of acces-
sing health care. Therefore, there should be common 
approaches to improve the accessibility of healthcare utiliza-
tion among women in the region and financial support for the 
poor that enables women to use health services. Health 
education and promotion activities are key to increasing 
their knowledge about the benefits of health care services 
that aiming women and their partners with no education.
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Variables Null Model AOR 
(95% CI)

Individual-Level Model 1 
AOR (95% CI)

Country-Level Model 2 
AOR (95% CI)

Full Model 3 (Individual 
+Country) AOR (95% CI)

Random effect 
parameters

ICC% 99%

PCV% Referrence 65% 56% 75%

MOR 4.22 3.22 2.98 2.44

Model comparison

LLR −90,165 −70,558 −90,123 −70,539

Deviance 180,330 141,116 180,246 141,078

Notes: *Significant at P-value < 0.05, **Significant at P-value, 0.01, ***Significant at P-value 0.001. 
Abbreviations: CI, confidence interval; AOR, adjusted odds ratio; ICC, intraclass correlation coefficient; PCV, proportional change in variance; MOR, median odds ratio; 
and LLR, log-likelihood ratio.
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