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Background: The World Health Organization has endorsed a community-based health insurance scheme (CBHIS) as a shared 
financing plan to improve access to health services and ensure universal coverage of the healthcare delivery system. Such 
a contributory scheme is the most likely option to provide health insurance coverage when governments cannot offer direct health 
care support. Despite improvements in access to current healthcare services, Ethiopia’s healthcare delivery remained low, owing to the 
country’s underdeveloped healthcare finance system. As a result, the present study assessed CBHIS coverage and its predictors in 
Ethiopia at the individual and community level.
Methods: The availability of CBHIS was checked via a criterion: at least one of the cluster respondents had to be enrolled in CBHIS. 
This study was based on secondary data from the Ethiopia Mini Demography and Health Survey (EMDHS) 2019 and included 7724 
respondents. The study population was described using percentage and frequency. Four multilevel mixed-effects logistic regression 
modelling stages were performed to control for variations due to heterogeneity across clusters, and determinant predictors of CBHIS 
enrollment were outplayed.
Results: The prevalence of CBHIS enrollment in Ethiopia was 33.13%. Rural residents were 3.218 times (AOR = 3.218; 95% CI: 1.521, 
6.809), male household heads were 1.574 times (AOR = 1.574, 95% CI: 1.105, 2.241), getting funds from the safety net program were times 
2.062 (AOR = 2.062, 95% CI: 1.297, 3.279), attending the primary educational level was 1.686 times (AOR = 1.686, 95% CI: 1.007, 2.821), 
bank accounts were 1.373 times (AOR = 1.373, 95% CI: 1.052, 1.792), and wealth index was 1.356 times (AOR = 1.356, 95% CI: 1.001, 
1.838) more likely associated with CBHIS coverage, whereas the regions, the other religions, and women aged 20–24 had lower odds of 
CBHIS coverage.
Conclusion: In Ethiopia, regional healthcare expenditure per capital, religious affiliation, women age range, residents, sex of 
household head, funds from the safety net program, formal educational level, and having bank accounts were associated with 
community-based health insurance scheme coverage.
Keywords: community-based, health insurance, Ethiopia, EMDHS-2019, multilevel

Introduction
Access to healthcare as a primary demand is limited in developing countries due to a lack of resources in healthcare systems. 
Policymakers have long recognized the significance of a well-functioning health system in ensuring that everyone has access 
to quality healthcare.1,2 The World Health Organization has supported social health insurance as a shared finance approach to 
enhance access to health services and guarantee universal healthcare coverage.3 However, in middle- and low-income 
countries, this system is rarely employed since a significant percentage of the population works in the informal sector. 
When governments cannot give direct healthcare assistance, a contributory plan, such as community-based health insurance 
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programs (CBHIS), is the most likely choice.1 Due to Ethiopia’s weak healthcare financing system, healthcare delivery and 
population health remained low despite gains in access to current healthcare services.3

Previous local and national studies have found that factors such as demographic and socioeconomic factors, 
community participation, illness experience, benefit package, awareness level, previous out-of-pocket expenditure for 
health care services, health service status (quality, adequacy, efficiency, and coverage), premium amount, self-rated health 
status, and bureaucratic complexity all play a role in determining a community-based health insurance scheme 
enrollment.4 Furthermore, according to the theory of health insurance demand, perceived premium value, moral hazard, 
adverse selection, and insurance cost are all relevant determinants of people’s demand for health insurance.5

CBHIS is the most widely used approach in developing nations to achieve universal health coverage because it helps 
maintain a balance between population health investments and health care financing.5 Community-based health insurance, 
social health insurance, private health insurance, fee-waivers, and exemption are some of the most prominent health 
insurance types in East Africa.4,6 The lack of pre-payment financial arrangements for health care and the poor quality of 
healthcare services provided by public service providers were fundamental reasons for reduced healthcare consumption.7,8

In 2011, Ethiopia launched the community-based health insurance (CBHI) plan to address the vast rural agricultural 
sector and the small and informal urban sectors. The overall goals of insurance coverage are to provide financial security, 
promote social inclusion, and encourage equitable access to high-quality health care for Ethiopian families. Apart from 
operations connected to dentures, eyeglasses, and cosmetics, the CBHI benefit package includes all outpatient and 
inpatient services at the health center and hospital levels.9

Ethiopia is one of the African countries with the lowest healthcare spending. In 2016, health spending accounted for 
1.4% of total GDP (GDP).10 According to national health finance statistics, just 11.1% of the total government budget 
was dedicated to health in 2014,11 falling short of the Abuja Declaration’s 15% objective.12 Nearly 75% of hospitals are 
administered by the ministry of health or other government bodies, indicating that the public sector dominates the 
provision of health care services.13 Depending on a patient’s capacity to pay, public healthcare institutions provide 
healthcare services at little or no cost.11,13 However, in Ethiopia, particularly in rural regions, access to healthcare 
remains an obstacle to achieving UHC.14

Between 2011 and 2013, the Ethiopian government implemented CBHI in 13 Woredas to enhance progress toward 
UHC. The CBHI is a self-insured program. During the pilot stage, each household was given 180 Ethiopian Birr (ETB) 
each year (10.4 US dollars in 2011 currency). The members’ contributions varied amongst the pilot regions, ranging from 
34.4 ETB to 132 ETB each year.15 All family health services and curative care (inpatient, outpatient, and acute diseases) 
are included in the CBHI benefit package, which is part of Ethiopia’s essential health package. Following the positive 
outcomes of the CBHI pilots, the government expanded the scheme to over 350 Woredas in 2017. Consequently, CBHI 
provided health insurance to more than 14.5 million individuals in 2017. CBHI was to be extended to 80% of Woredas 
and 80% of the population by 2020. Furthermore, the government forbade plans to charge copayments to lower obstacles 
to access.11,13,16

Only 62% of Ethiopians reported getting medical help when they became ill in 2013.16 In 2017, out-of-pocket 
payments (OOP) accounted for nearly 34% of overall health spending, demonstrating the significant financial burden of 
paying for health care on households.10,13

According to the 2019 EMDHS, 28% of households participate in the community-based health insurance program. 
Rural households (32%) are more likely than urban families to be enrolled (19%). Three out of ten Ethiopians (28%) are 
enrolled, while 72% are not.9 The 2019 EMDHS data is organized hierarchically when it comes to related predictors. The 
assumptions of observation independence and equal variance in the standard logistic regression model are violated. 
Individuals are then nested into a cluster based on the assumption that those in one cluster are more similar to those in the 
other. The current study’s findings give evidence for health planners, programmers, and health professionals, which 
examines factors associated with joining a CBHIS.9

Despite advances in access to health and care services, health service delivery and health status in Ethiopia remained 
low, owing to limited health-sector finance and lack of access to health insurance.4,5,7 Moving away from paying for 
health care out of pocket at the time of use and toward pre-payment (health insurance) is a crucial step toward avoiding 
the financial burden of paying for health-care services.7 However, there is a lack of large-scale information to back this 
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claim. In addition, past regional and national research in Ethiopia focused on certain forms of insurance on a regional 
scale, with small sample size and a limited analytic methodology. Furthermore, no published literature examined the 
coverage of community-based health insurance schemes (CBHIS) at the national level, based on the recent and large 
sample size of the 2019 EMDHS at the individual and community levels. As a result, this study used individual and 
community-level data to analyze Community-Based Health Insurance schemes (CBHIS) coverage and predictors in 
Ethiopia. The multilevel mixed-effects generalized linear model was also used in this study. The multilevel analysis 
considers the hierarchical architecture of the demographic and health survey dataset.17

Methods
Data Source and Sample Design
The data set was downloaded from the Demographic and Health Survey (DHS) website (http://www.dhsprogram.com) 
after registering and identifying the objective of the analysis. Ethiopian Mini Demographic Health Survey (EMDHS) data 
were used in this study. The sample for the 2019 EMDHS was stratified and chosen in two steps. Twenty-one sampling 
strata in each region were divided between urban and rural regions. Enumeration Area (EA) samples were chosen in two 
steps, one for each stratum. 305 EAs were chosen in the first step, with a probability proportional to EA size and 
independent selection in each sampling stratum. A specified number of 30 homes per cluster was chosen in the selection 
process’s second step using an equal probability systematic selection from the newly formed household list. The survey 
interviewer questioned only the pre-selected households. No replacements or adjustments to the pre-selected households 
were allowed throughout the implementation stages to avoid bias. The survey was open to all respondents aged 15 to 49 
who were regular members of the chosen households or who spent the night before the survey in the selected households. 
The weighted sample consisted of 8885 respondents who completed the survey.9,18

Data Management and Analysis
STATA version 16 was used for this study. Before any statistical analysis, the data were weighted using sample weight, 
primary sampling unit, and stratum statistical data.17,18 The study respondents are assumed to be independent of the 
outcome variable in standard regression models. However, when data is organized into hierarchies, units in the same 
category are rarely independent.19 Units from the same setting (cluster) are more comparable to one another in terms of 
other units or the result of interest than units from other settings. This might lead to a failure of the independence 
assumption, resulting in underestimating standard errors and higher Type I error rates and an increase in the false-positive 
rate of our results. In such cases, multilevel modeling may account for individual and community-level factors, allowing 
for a more thorough knowledge of CBHIS predictors.17

Study Variables
The outcome variable is being a member of community-based health insurance scheme (CBHIS) and not CBHIS. 
Respondents to the 2019 EMDHS were questioned if they were enrolled in a CBHIS. The coverage of the CBHIS is 
a binary outcome variable that was coded as one if respondents were enrolled in CBHIS and 0 if they were not. 
Following a review of several works in the literature,5,8,20–24 this study contained two sets of predictors or independent 
variables (individual and community-level). Individual and community predictors can potentially influence the decision 
to enroll in CBHIS.

Predictors at the individual-level household head sex, household size, number of children, religion, bank account, 
receiving cash from the safety net program, marital status, financial status, household head education level and age range, 
women education level, and age range were all variables. The region, resident, community-level household education, 
community-level poverty, and community-level women education were all community-level variables. Residence and 
region were non-aggregate community-level variables. Rural and urban residences were registered for the variable 
dwelling. The eleven administrative regions and cities from which a responder originates were defined as the variable 
region. Another set of community-level variables was established employing average techniques to conceptualize the 
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neighborhood influence on CBHIS enrollment by aggregating from an individual level. These were household education 
at the community level, poverty at the community level, and women’s education at the community level.

Multilevel Mixed-Effects Modelling
The 2019 EMDHS data showed a hierarchical structure for the predictors. The standard logistic regression model’s 
independence of data and equal variance assumption are violated. Individual respondents were then nested inside 
a cluster, assuming that individuals within a comparable cluster would be more similar to one another than individuals 
in the other cluster. This suggests that advanced models should account for the variability between clusters. Thus, 
multilevel logistic regression analysis was used since the resulting variable was binary. The primary sample unit, stratum, 
and individual weight were used in a complex survey design that included sampling weight.17 Multilevel models are 
designed to address the analytical issues when data is arranged hierarchically, and sampled data represent a sample of 
various stages of this hierarchical population. The first level is the individual, and the second level is the cluster 
(community). As a result, the record of the likelihood of CBHIS enrollment coverage was modeled using the two- 
level multilevel model. As follows:

log
πij

1 � πij

� �

¼ β0 þ β1Xij þ β2Zij þ μj 

where i and j are the units of level 1 (individual) and level 2 (community), respectively; X and Z apply to variables of the 
individual and community level, respectively; πijis the likelihood of enrolling in CBHIS in the jth community for the ith 
individual; the βs are the fixed coefficients-therefore, there is a corresponding efficiency for each one-unit increase in X|Z (a 
set of predictors). Whereas in the absence of control of predictors, β0 is the intercept-The effect on the likelihood of 
individual on the enrollment in CBHIS; and μj indicates the random effect for the jth community (effect of the community on 
the decision of individual to enroll in CBHIS). The clustered data existence and the within and between community 
variations were taken into account by assuming that each community has a different intercept (β0) and fixed coefficient (β).

Parameter Estimation
To estimate predictors of CBHIS enrollment coverage, four multilevel models were built. The null model was fitted 
without the predictor variables, model-I solely for individual-level predictors, and model-II exclusively for community- 
level predictors. In model-III, the outcome variable was fitted using predictors from both individual and community-level 
predictors. The best fit model was evaluated using the log-likelihood ratio (LLR), AIC, BIC, AU-ROC, and deviance test 
statistics.19 Using tau-squared, intra-class correlation (ICC),19 a proportional change in variances (PCV),19 and median 
odds ratio, the importance of incorporating random parameter estimates was investigated (MOR).25 Adjusted odds ratios 
(AOR) with a 95% confidence interval (CI) and p-value less than or equal to 0.05 were used to identify significant 
predictors of individual enrollment in CBHIS in Ethiopia. The intra-class correlation (ICC) is used to determine the 
group effect. ICC ¼ σ2

μ
σ2

μþσ2
e 

denotes the variance of the group level; and σ2
e denotes the variance of the individual level that 

is set for the distribution of logs to π.
Additionally, community variation was calculated using the proportionate change in Variance (PCV) shift and the 

Median Odds Ratio (MOR). MOR’s goal is to transform community-level variation into the generally used odds ratio 
(OR) scale, which has a logical and understandable meaning. The MOR is the median value of the odds ratio between the 
community with the highest risk and the community with the lowest risk when two communities are randomly selected. 
The MOR may be considered the increased risk that (in median) have if you travel to a different place with a greater risk. 
It is determined by MOR ¼ e

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
2�VAð Þ�0:6745

p
.25

The 75th percentile of the normal distribution’s cumulative distribution function with mean 0 and variance 1 is 0.6745, 
where VA is the variance of the region standard.19 The proportionate variance shift, on the other hand, is calculated as19 

PCV ¼ VA � VBð Þ=VA½ � � 100% where VA = original model variance and VB = model variance with more terms.
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Results
Socio-Demographic Features of Study Respondents
The availability of CBHIS was checked via a criterion: at least one of the cluster respondents had to be enrolled in 
CBHIS. Otherwise, the clusters with at least one of the respondents who enrolled in CBHIS were removed. In EMDHS 
2019, the EA size in the survey is adequate for the primary sampling unit (PSU), with a sample of 30 households per EA. 
305 EAs were selected with probability proportional to EA size and independent selection in each sampling stratum 
(EMDHS, 2021). By that, out of 305 clusters, 86 clusters were removed. These cluster numbers were 26, 28, 29, 31, 32, 
33, 35, 36, 38, 39, 41, 42, 44, 47, 48, 50, 56, 81, 114, 118, 120, 122, 124, 126, 127, 128, 129, 131, 132, 134, 135, 136, 
137, 141, 142, 143, 144, 145, 148, 151, 153, 156, 158, 159, 161, 162, 163, 164, 171, 181, 182, 187, 188, 195, 213, 214, 
215, 216, 218, 220, 223, 227, 228, 229, 234, 238, 240, 242, 243, 262, 268, 270, 271, 273, 279, 283, 287, 288, 289, 291, 
295, 296, 297, 299, 301, 302.

The number of respondents included in the study was 7724. 2559 (33.13%) respondents were engaged in the 
community-based health insurance scheme (CBHIS). About 5172 (67%) of CBHIS coverage were live in rural residents, 
and about one-third (32.2%) and about half of the respondents (48.6%) were indexed in poor and rich wealth status, 
respectively. The majority of respondents (44.2%) had primary education, while 37.2% were uneducated or had 
preschool. Most (43.7%) of the household head respondents were 45–49 age group. The larger and the minor proportion 
40% and 0.30% of respondents were from Oromia regional state and Harari city of administration, respectively. 
Moreover, 44.7% respondents were Orthodox religious followers. About Two-thirds (59.90%) of respondents had no 
media access to TV or radio, and 64.2% of the respondents were married. More than half (54.60%) of respondents did not 
have a bank account, and 13.1% of respondents were receiving cash from the safety net program.

Other descriptive statistics showed that 44.2% of household heads attended primary school, and 19.2% of respondents 
have fallen in a middle index. In comparison, more than half of the community-level respondents were low in household 
education (53.5%), women education (52%), and poverty level (57.7%). The results further showed that 34.8% of 
respondents had no living children, 52.1% had below five household size, and 79.9% had male household heads 
(Table 1).

Across the regions, the highest prevalence was observed in Amhara (59.29%), followed by Tigray (42.58%) and 
Oromia (22.50%), whereas the lowest was found in Dire Dawa (8.65%) and Somali (8.75%) (Figure 1).

Predictors Associated with a Community-Based Health Insurance Scheme
This study found a significant association between individual and community-level factors and community-based health 
insurance scheme (CBHIS) coverage. The ICC, LLR tests and deviance were checked in the multilevel models. 
Deviance, AIC, and BIC were used to compare the fitted models. Model III was the best-fitted model for the data 
compared to other reduced models since it has the smallest AIC, BIC, and deviance statistic. Therefore, using 
a multilevel mixed-effects logistic regression model was merit to get an unbiased standard error. In the multivariable 
multilevel analysis model, wealth level, regions, residents, sex of household head, religion, bank account, receiving cash 
from the safety net program, household head education level, and women age range were significantly correlated with 
CBHIS coverage.

Individual-Level Predictors
Respondents who had bank accounts were 1.37 (AOR = 1.37, 95% CI: 1.05, 1.79) times more likely to enroll in 
community-based health insurance schemes than respondents who had no bank account. Women respondents aged 20–24 
years were 0.70 (AOR = 0.70, 95% CI: 0.50, 0.99) times less likely to be engaged in community-based health insurance 
schemes than respondents aged 15–19 years. Respondents who had a middle wealth index level were 1.36 (AOR = 2.07, 
95% CI: 1.00, 1.84) times more likely to engage in community-based health insurance schemes than respondents who 
had poor wealth index level. Attending the primary educational level was 1.69 (AOR = 1.69, 95% CI: 1.01, 2.82) times 
more likely for household head to enroll in community-based health insurance schemes than not attending any formal 
education. Respondents who had received safety net cash for food were 2.06 (AOR = 2.06, 95% CI: 1.29, 3.28) times 
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Table 1 Socio-Demographic Characteristics of Respondents in Ethiopia, EMDHS 2019

Weighted Enrollment in a CBHI

No Yes Total

N % N % N %

Current marital status

Not married 1822 35.3 943 36.9 2765 35.8

Married 3343 64.7 1616 63.1 4959 64.2

Has bank account

No 2922 56.6 1298 50.7 4220 54.6

Yes 2243 43.4 1261 49.3 3504 45.4

Age category of the women in years

15–19 1255 24.3 662 25.9 1917 24.8

20–24 956 18.5 349 13.7 1305 16.9

25–29 1005 19.5 416 16.3 1421 18.4

30–34 673 13 324 12.6 997 12.9

35–39 562 10.9 345 13.5 907 11.7

40–44 404 7.8 267 10.4 670 8.7

45–49 311 6 196 7.7 507 6.6

Age category of the household head

15–19 98 1.9 31 1.2 129 1.7

20–24 261 5.1 71 2.8 332 4.3

25–29 625 12.1 168 6.6 792 10.3

30–34 656 12.7 225 8.8 881 11.4

35–39 766 14.8 364 14.2 1130 14.6

40–44 666 12.9 422 16.5 1088 14.1

45–49 2093 40.5 1279 50 3372 43.7

Mothers’ educational level

No education 1949 37.7 1067 41.7 3016 39

Primary 2185 42.3 1096 42.8 3281 42.5

Secondary or Ab 1031 20 396 15.5 1427 18.5

Education level of the household head

No education 1865 36.1 1011 39.5 2876 37.2

Primary 2264 43.8 1153 45.1 3417 44.2

Secondary or Ab 1037 20.1 394 15.4 1431 18.5

(Continued)
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Table 1 (Continued). 

Weighted Enrollment in a CBHI

No Yes Total

N % N % N %

Wealth index combined

Poor 1706 33 784 30.6 2490 32.2

Middle 853 16.5 631 24.6 1483 19.2

Rich 2606 50.5 1145 44.7 3751 48.6

Number of living children

No child 1802 34.9 883 34.5 2685 34.8

1–3 1818 35.2 798 31.2 2616 33.9

≥4 1545 29.9 878 34.3 2423 31.4

Receiving safety net

No 4650 90 2065 80.7 6714 86.9

Yes 516 10 495 19.3 1010 13.1

Number of house hold >5

<5 2722 52.7 1299 50.8 4021 52.1

≥5 2443 47.3 1260 49.2 3703 47.9

Household head

Female 1116 21.6 435 17 1551 20.1

Male 4049 78.4 2124 83 6173 79.9

Accesses to media radio or TV

No 2917 56.5 1706 66.7 4623 59.9

Yes 2248 43.5 853 33.3 3101 40.1

Religion

Orthodox 2021 39.1 1435 56.1 3456 44.7

Muslim 1395 27 699 27.3 2094 27.1

Protestant 1648 31.9 412 16.1 2059 26.7

Others 102 2 13 0.5 115 1.5

Region

Tigray 361 7 268 10.5 629 8.1

Afar 34 0.7 4 0.2 38 0.5

Amhara 796 15.4 1160 45.3 1956 25.3

Oromia 2392 46.3 694 27.1 3086 40

(Continued)
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more likely to engage in community-based health insurance schemes than respondents who had not received safety net 
cash for food. The likelihood of enrolling in community-based health insurance schemes was 0.23 (AOR = 0.23, 95% CI: 
0.056, 0.933) times lower among other religions than Orthodox followers.

The likelihood of being willing to enroll in community-based health insurance schemes among male household head 
respondents was 1.57 (AOR = 1.57, 95% CI: 1.10, 2.24) times more likely than that for female household head 
respondents (Table 2).

Community-Level Factors
Respondents who live in the rural areas were 3.218 (AOR = 3.218; 95% CI: 1.521, 6.81) times more likely to engage in 
community-based health insurance schemes compared to respondents who live in urban areas of Ethiopia. Respondents 
who live in Afar (AOR = 0.0896; 95% CI: 0.0323, 0.248), Oromia (AOR = 0.244; 95% CI: 0.124, 0.477), Somali (AOR 
= 0.143; 95% CI: 00.0572, 0.358), Benishangul (AOR = 0.185; 95% CI: 0.0836, 0.410), SNNP (AOR = 0.316; 95% CI: 
0.133, 0.752), Gambela (AOR = 0.203; 95% CI: 0.108, 0.383), Harari (AOR = 0.156; 95% CI: 0.0725, 0.336), Addis 
Ababa (AOR = 0.241; 95% CI: 0.102, 0.573), Dire Dawa (AOR = 0.0833; 95% CI: 0.0380, 0.182), and regional state 

Table 1 (Continued). 

Weighted Enrollment in a CBHI

No Yes Total

N % N % N %

Somali 143 2.8 14 0.5 157 2

Benishangul 50 1 10 0.4 59 0.8

Snnpr 1035 20 354 13.8 1389 18

Gambela 29 0.6 3 0.1 32 0.4

Harari 19 0.4 4 0.1 23 0.3

Addis Adaba 277 5.4 47 1.8 323 4.2

Dire Dawa 30 0.6 3 0.1 32 0.4

Place of residence

Urban 1989 38.5 564 22 2552 33

Rural 3177 61.5 1996 78 5172 67

Community education level woman

Low 2670 51.7 1345 52.6 4015 52

High 2495 48.3 1214 47.4 3709 48

Community education level household head

Low 2725 52.7 1405 54.9 4130 53.5

High 2441 47.3 1154 45.1 3595 46.5

Community poverty/wealth level

Low 2958 57.3 1499 58.6 4457 57.7

High 2208 42.7 1060 41.4 3268 42.3

Total 5165 2559 7724
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were less likely enroll in community-based health insurance schemes as compared to Respondents lives in Tigray region. 
However, respondents who live in Amhara regional state were 2.233 (AOR = 2.233; 95% CI: 1.158, 4.307) times more 
likely to enroll in community-based health insurance than respondents who live in Tigray region (Table 2).

Figure 1 Community-based health insurance scheme coverage by regions.

Table 2 Multilevel Mixed-Effects Modeling of Community-Based Health Insurance in Ethiopia, 2019

AOR [95% CI]

Model I Model II Model III

Current marital status (reference = not married)

Married 0.905 [0.680, 1.204] 0.908 [0.681, 1.211]

Has bank account (reference = no)

Yes 1.376* [1.055, 1.795] 1.373* [1.052, 1.792]

Age category of the women in years (reference = 15–19)

20–24 0.703* [0.502, 0.985] 0.705* [0.503, 0.989]

25–29 0.887 [0.584, 1.346] 0.890 [0.584, 1.355]

30–34 0.906 [0.537, 1.528] 0.907 [0.536, 1.535]
35–39 1.152 [0.676, 1.962] 1.152 [0.675, 1.967]

40–44 1.148 [0.628, 2.099] 1.153 [0.628, 2.115]

45–49 0.978 [0.531, 1.800] 0.974 [0.529, 1.792]

Age category of the household head (reference = 15–19)

20–24 0.642 [0.164, 2.512] 0.641 [0.165, 2.490]

25–29 0.721 [0.213, 2.446] 0.717 [0.212, 2.424]

(Continued)
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Table 2 (Continued). 

AOR [95% CI]

Model I Model II Model III

30–34 0.857 [0.232, 3.173] 0.855 [0.233, 3.142]
35–39 1.168 [0.335, 4.072] 1.159 [0.333, 4.031]

40–44 1.505 [0.414, 5.475] 1.495 [0.412, 5.423]

45–49 1.450 [0.417, 5.048] 1.444 [0.417, 5.001]

Women education level (reference = no education)

Primary 0.737 [0.420, 1.291] 0.728 [0.414, 1.280]

Secondary or above 3.201 [0.861, 11.89] 3.185 [0.856, 11.84]

Education level of the household head (reference = no education)

Primary 1.664 [0.995, 2.781] 1.686* [1.007, 2.821]

Secondary or above 0.363 [0.101, 1.307] 0.366 [0.101, 1.319]

Wealth index level (reference = poor)

Middle 1.360* [1.005, 1.842] 1.356* [1.001, 1.838]
Rich 1.261 [0.812, 1.957] 1.268 [0.813, 1.976]

Number of children in the household (reference = no child)

1–3 1.048 [0.679, 1.616] 1.043 [0.675, 1.613]

≥4 1.132 [0.664, 1.931] 1.125 [0.658, 1.924]

Receiving safety net cash (reference = no)

Yes 2.031** [1.278, 3.229] 2.062** [1.297, 3.279]

Size of the household (reference = less than five)

≥5 0.958 [0.702, 1.307] 0.967 [0.708, 1.321]

Sex of the household head (reference = female)

Male 1.582* [1.111, 2.253] 1.574* [1.105, 2.241]

Access to media (reference = no)

Yes 0.911 [0.630, 1.316] 0.920 [0.637, 1.328]

Religion (reference = orthodox)

Muslim 1.134 [0.689, 1.867] 1.299 [0.798, 2.115]

Protestant 0.7 [0.450, 1.088] 0.771 [0.486, 1.225]
Others 0.205* [0.0491, 0.856] 0.229* [0.0562, 0.933]

AOR [95% CI] (Continued)

Variables Model I Model II Model III

Administrative region and city (reference = Tigray)

Afar 0.136*** [0.0545, 0.339] 0.0896*** [0.0323, 0.248]

Amhara 2.314* [1.174, 4.564] 2.233* [1.158, 4.307]

Oromia 0.276*** [0.151, 0.506] 0.244*** [0.124, 0.477]
Somali 0.131*** [0.0603, 0.285] 0.143*** [0.0572, 0.358]

Benishangul 0.196*** [0.0970, 0.397] 0.185*** [0.0836, 0.410]

SNNP 0.290*** [0.143, 0.588] 0.316** [0.133, 0.752]

(Continued)
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Random Effect Measures of Variation
The random-effects results showed a statistically significant variation in the enrollment of community-based health insurance 
schemes across the clusters (Table 3). This implies that the enrollment in community-based health insurance schemes (CBHIS) 
was not similarly distributed across the clusters. The intra-cluster correlation coefficients (ICC) of the null model indicated that 
45.685% of the total variability for community-based health insurance schemes (CBHIS) coverage was due to differences 
between clusters. In comparison, the remaining unexplained total variability in CBHIS coverage was attributable to the 
individual differences. After adjusting for individual-level and community-level factors, there was a significant variation in the 
CBHIS enrollment across communities or clusters. About 31.365% of CBHIS enrollment in clusters was explained in the full 
model. Moreover, the MOR confirmed that the CBHIS enrollment was attributed to community-level factors. The MOR for 
CBHIS enrollment coverage was 4.888 in the null model; this indicated that there was variation between communities 
(clustering) 4.888 times higher than the reference (MOR = 1). The unexplained community variation in the CBHIS enrollment 
coverage was reduced to MOR of 3.221 when all factors were added to the model. This indicates that when all factors are 
considered, the effects of clustering are still statistically significant in the full models. This indicated that when the predictors 
are considered, clustering effects are still statistically significant in the full models. The proportional change in variance (PCV) 
in the full model was 45.67% which indicated 45.67% of the community variance observed in the empty model was explained 
by both community- and individual-level variables (Table 3). Area Under Receiver Operating Characteristic (AU-ROC) curves 
of Models null, I, II and III recorded 84.93%, 85.67%, 84.92%, and 85.69%, respectively (Figure 2).

Discussion
The main goal of this study was to assess the coverage and predictors of community-based health insurance schemes 
(CBHIS) in Ethiopia among respondents in the 2019 Ethiopian Mini Demographic Health Survey (EMDHS) data. 
CBHIS is an effective method for achieving universal health coverage by increasing financial access to timely care.26,27 

The total prevalence of CBHIS was found to be 33.13% in this study, with cross-region differences showing that the 
highest prevalence was found in Amhara (59.29%) and the lowest was found in Dire Dawa (8.65%). This disparity in 
CBHIS prevalence might be attributable to regional differences in domestic health expenditure as a percentage of GDP 

Table 2 (Continued). 

AOR [95% CI]

Model I Model II Model III

Gambela 0.145*** [0.0853, 0.248] 0.203*** [0.108, 0.383]
Harari 0.202*** [0.104, 0.391] 0.156*** [0.0725, 0.336]

Addis Ababa 0.254** [0.109, 0.588] 0.241** [0.102, 0.573]

Dire Dawa 0.121*** [0.0604, 0.243] 0.0833*** [0.0380, 0.182]

Residence (reference = urban)

Rural 3.104** [1.544, 6.241] 3.218** [1.521, 6.809]

Community women education level (reference = low)

High 1.143 [0.563, 2.322] 1.156 [0.558, 2.398]

Community household education level (reference = low)

High 1.278 [0.555, 2.941] 1.193 [0.504, 2.822]

Community poverty level (reference = low)

High 0.819 [0.482, 1.391] 0.797 [0.471, 1.348]

Constant 0.163* [0.0394, 0.673] 0.313* [0.129, 0.764] 0.127* [0.0255, 0.628]

Note: * p<0.05, ** p<0.01, *** p<0.001. 
Abbreviations: CI, confidence interval; AOR, adjusted odds ratio.
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(GPD).26,28 For the development of CBHI, more resources should be mobilized if other stakeholders, in addition to the 
government, such as healthcare providers, lower-level policymakers, and the private sector, were involved. CBHI 
implementation would be aided by operational staff training and a robust information system, which would provide 
evidence to guide decisions.29

Table 3 Model Comparison and Random Effect Distribution of CBHIS in Ethiopia, 2019

Measure of Variation Model 0 (Null) Model I Model II Model III

Community variance (SE) 1.663 (0.105) 1.642 (0.112) 1.249 (0.089) 1.226 (0.083)
PCV (%) Reference 2.5122 43.585 45.671

ICC (%) 45.685 45.055 32.181 31.365

MOR 4.888 4.791 3.293 3.221

Model fit statistics

LLR −8031397 −7714101 −7993252 −7674801

Deviance 16062794 15428202 15986504 15349602
AIC 1.61E+07 1.54E+07 1.60E+07 1.53E+07

BIC 1.61E+07 1.54E+07 1.60E+07 1.53E+07

Abbreviations: ICC, intraclass correlation coefficient; PCV, proportional change in variance; MOR, median odds ratio; and LLR, log- 
likelihood ratio; AIC, Akaike Information Criterion; SE, standard error; Bayesian’s Information Criterion (BIC).

Figure 2 Area Under Receiver Operating Characteristic (AU-ROC) curves.
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The Ethiopia’s plan had an average membership rate of more than 50%, although coverage varied throughout the 
pilot locations. The local administration’s dedication, waiting periods at the facilities, and delays in renewing CBHI 
were some of the issues that contributed to variances in coverage throughout the trial regions.30 Non-members 
expressed worry about the cost of premiums and the registration fee, with 39% expressing concern. When combined 
with the 16% of non-members who said they would “wait and see”, it appeared that the fees or premiums were too high 
to be affordable. To provide comprehensive coverage of indigents (poor and very poor individuals) by CBHI and assure 
the scheme’s financial viability, fiscal space for health from public sources needed to be enlarged.31 A study conducted 
in Vietnamese implies patients are more vulnerable to destitute than previously believed.32 Popular bypassing may 
worsen rural–urban inequities, given that just 5.2% of non-resident patients will be slightly harmed if they are 
hospitalized without major insurance coverage. The findings also show that the future of health-care providers, 
including hospitals, is dependent on their ability to service payments and that when prices are high, patients are in 
danger. The danger is heightened if a patient is ineligible for a significant percentage of the insurance package to which 
he or she is entitled, in theory, roughly 70%. The hospital’s image and future might be harmed if patients are left 
penniless following treatments due to exorbitant prices and poor insurance coverage. While the recent figures suggest 
that around 60% of Vietnamese people have universal coverage, the majority of insured individuals are unable to afford 
treatment.32 CBHI’s financial viability is determined by the government’s attempts to raise domestic income and 
gradually enhance risk pooling.

According to this study result, respondents 20–24 aged women were less likely to have community-based health 
insurance scheme engagement than the 15–19 aged women. This finding was consistent with studies that reported a direct 
relationship between women’s age and community-based health insurance scheme coverage.5,20–22,24 This similarity 
might be related to the fact that as people become older, their chances of being sick rise, and hence their chances of 
acquiring health insurance rise.33 According to Bayked et al,4 demographic and socioeconomic characteristics, health 
status, and health service-related difficulties were shown to influence the implementation of community-based health 
insurance in Ethiopia. Income, education, community participation, marriage, employment, and family size were 
significant predictors of scheme uptake and were positively associated. Concerning health status and health service- 
related factors, illness experience, benefit package, awareness level, previous out-of-pocket health care expenditure, and 
health service status (quality, adequacy, efficiency, and coverage) were significantly and positively related. Still, premium 
amount, self-rated health status, and bureaucratic complexity were negative predictors.

In addition, respondents who received primary education had a higher coverage of community-based health insurance 
schemes than those who were not educated, according to the findings of this study. The finding was in line with earlier 
research5,7,8,20,22,23 This implies education improves access to knowledge and leads to enhanced income, which allows 
people to afford the premium for community-based health insurance schemes. According to the findings of this study, 
respondents who have a bank account have more community-based health insurance schemes than those who do not. 
This outcome was consistent with findings from other studies. This result is because those who have a bank account are 
more likely to be able to afford the premiums and are more aware of the benefits of community-based health insurance 
systems.34 According to,35 both income and actual expenditure have a positive impact on improving patient satisfaction, 
whereas the impact of insurance reimbursement rate is negative, which could be explained by the fact that most patients 
may believe: “It is not worth spending time and effort for a unit of increase in insurance benefits.” Patients with resident 
status have a reduced likelihood of satisfaction conditional on insurance reimbursement, while patients without residency 
have a higher likelihood of satisfaction conditional on insurance reimbursement.

When compared to those who did not get safety net cash for food, the outcomes of this study revealed that those who 
got safety net cash for food had a higher coverage for community-based health insurance schemes. This conclusion was 
supported by research from other sources. This outcome is because those who got food stamps may be more aware of the 
benefits of community-based health insurance. Furthermore, the study result implies that the variable religion was 
significant and less likely to affect CBHIS coverage in the other region category with the reference orthodox religion 
category. At the same time, insignificant statistical effects were found for the categories of Protestants and Muslims.

In comparison to female household heads, men household heads had a higher coverage of community-based health 
insurance schemes. This result might be because male household heads tend to create more revenue than female 
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household heads, allowing them to pay community-based health insurance premiums.36 According to this study, rural 
respondents were more likely than their urban counterparts to be covered by community-based health insurance systems. 
This conclusion is supported by research.5,8,24,26 The early focus of community-based health insurance schemes, which 
favored rural dwellers, might be a logical explanation for these findings. In addition, respondents from the Afar, Oromia, 
Somalia, Benishangul, SNNP, Gambela, Harari, Addis Ababa, and Dire Dawa areas had less likelihood of coverage of 
community-based health insurance schemes than their Tigray counterparts, while Amhara regional state had a higher 
likelihood, according to the data.

When it comes to pay for non-covered periodic generalized health tests,37 they evaluated the sensitivity of Vietnamese 
healthcare consumers to two types of features. The empirical data debunked detractors of regular health screening by 
establishing its benefit in a series of sensitivity-level assessments. According to the data, the majority of respondents were 
particularly unwilling to pay for a health service that cost more than USD 90. To encourage frequent general health 
screenings, service providers and public health officials should seek to allay customer concerns about healthcare quality, 
enhance public perceptions of public health, and save costs. According to statistical studies, uninsured people, who do not 
know if they will be covered if they have a health issue, are less price sensitive, as they seek knowledge to reduce their 
uncertainty about future health risks. A similar approach has been proposed in this area, calling for public health to support 
activities that involve little or no effort, as humans are known to be effort minimizers.38 Furthermore, because people are 
programmed to seek certainty in particular situations, highlight the value of a service rather than the perceived loss when 
selling to the risk-averse.39 Finally, the findings of this study recommend that, in the aftermath of any public health crisis, 
policymakers employ targeted marketing efforts to stress the importance of information, such as sickness awareness, 
knowledge of one’s medical issues, and knowledge of one’s community.35 Recognize that people make decisions instinc
tively or “heuristically.” This is the key to enhancing the success of public health programs.

Limitation of the Study
The results of this study do not produce an actual causal relationship between the variables due to the cross-sectional 
nature of the research design. The data was gathered based on the respondents’ self-reports, which might lead to recall 
bias.

Conclusions
In Ethiopia, the total prevalence of community-based health insurance schemes was 28.8%, with the highest prevalence 
of 59.29% in Amhara and the lowest prevalence of 8.65% in Dire Dawa. Four multilevel logistic regression modeling 
stages were performed to control for variations due to heterogeneity across clusters, and determinant predictors of 
CBHIS enrollment were outplayed. Rural residents were 3.218 times, the male household head was 1.574 times, getting 
funds from the safety net program were times 2.062, attending the primary educational level was 1.686 times, bank 
account was 1.373 times, and middle wealth index was 1.356 times more likely associated with community-based health 
insurance scheme coverage. In contrast, the regions, the other religions, and women aged 20–24 had lower odds of 
community-based health insurance scheme coverage. Improving regional healthcare expenditure per capital, religious 
affiliation, women age range, residents, sex of household head, funds from the safety net program, formal educational 
level, bank accounts as a modern saving habit shall be a gateway to improve coverage of community-based health 
insurance schemes in Ethiopia. Particular focus should be paid to community-based intervention to attain universal 
health care coverage through community-based health insurance. To achieve a more significant and longer-term 
population coverage, the emphasis should be on improving the quality of health services and the availability of 
medications. More resources for the development of CBHI would be mobilized if other stakeholders, such as healthcare 
providers, lower-level policymakers, and the private sector, were involved. CBHI implementation would be aided by 
operational staff training and a robust information system, which would provide evidence to guide decisions. On the 
other hand, another study should be conducted to see the regional and religious effects on the CBHIS coverage as the 
study’s central thesis.
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Abbreviation
AOR, adjusted odds ratio; CI, confidence interval; DHS, Demographic and Health Survey; ICC, intraclass correlation 
coefficient; PCV, proportional change in variance; MOR, median odds ratio; and LLR, log-likelihood ratio; AIC, Akaike 
Information Criterion; SE, standard error; BIC, Bayesian’s Information Criterion.
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