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Background: Addressing the health challenges of lower socioeconomic groups in 
Ethiopia is still a huge problem. In that regard, the government piloted the community-
based health insurance (CBHI) in 2011 in a few districts and subsequently scaled up. 
However, the effectiveness of the program on the utilization of health services and its 
impact was not well explored. Thus, we aimed to evaluate the effectiveness of CBHI 
toward health services’ utilization and its impact in northwest Ethiopia.

Methods: A quasi-experimental matched comparison group evaluation design 
with sequential explanatory mixed methods was employed. To evaluate the CBHI 
program, the effectiveness and impact dimensions from the Organization for 
Economic Cooperation and Development framework were used. A multistage 
sampling technique was used to select a total of 332 households enrolled 
in the CBHI program; 341 comparison households who did not enroll in the 
program were also randomly selected. A structured interviewer-administrated 
questionnaire was used to evaluate the effectiveness and impact of CBHI on 
health service utilization. The Propensity score matching model was employed 
for the estimation of the effect of the CBHI program on health service utilization. 
Challenges for program achievement toward health service utilization were 
explained through qualitative data and these were then analyzed thematically.

Results: The evaluation showed 1.3 visits per capita per year of health service utilization 
among CBHI members. Households enrolled in CBHI increased health service 
utilization by 6.9 percentage points (ATT = 0.069; 95% CI: 0.034, 0.114). There was an 
improvement in health service utilization after the introduction of CBHI, however, 
there are challenges: (i) shortage of human resources, (ii) out-of-stock of drugs and 
medical supplies, and (iii) long waiting times for service and reimbursement claims. 
These issues limit the success of the program toward health service utilization.

Conclusion: The CBHI program contributed to health service utilization 
improvement among CBHI members. However, the utilization rate of health 
services among CBHI members is still less than the target stated for the program 
and also the WHO recommendation. Therefore, the findings of this evaluation 
can be used by program implementers, policy makers, and other stakeholders to 
overcome the identified challenges and to increase the success of the program.

KEYWORDS

evaluation, outcome evaluation, community-based health insurance, health service 
utilization, effectiveness, Ethiopia

OPEN ACCESS

EDITED BY

Michael Ekubu Otim,  
Dubai Medical University, United Arab Emirates

REVIEWED BY

Asmamaw Atnafu Ayalneh,  
University of Gondar, Ethiopia  
Wenhui Mao,  
Duke University, United States  
Dagmawe Menelek Asfaw,  
University of Gondar, Ethiopia

*CORRESPONDENCE

Samrawit Mihret Fetene  
 samrimih21@gmail.com

RECEIVED 24 October 2022
ACCEPTED 24 October 2023
PUBLISHED 13 November 2023

CITATION

Fetene SM, Mengistu MY and 
Aschalew AY (2023) Effectiveness and impact 
of community-based health insurance on 
health service utilization in northwest Ethiopia: 
a quasi-experimental evaluation.
Front. Public Health 11:1078462.
doi: 10.3389/fpubh.2023.1078462

COPYRIGHT

© 2023 Fetene, Mengistu and Aschalew. This is 
an open-access article distributed under the 
terms of the Creative Commons Attribution 
License (CC BY). The use, distribution or 
reproduction in other forums is permitted, 
provided the original author(s) and the 
copyright owner(s) are credited and that the 
original publication in this journal is cited, in 
accordance with accepted academic practice. 
No use, distribution or reproduction is 
permitted which does not comply with these 
terms.

TYPE Original Research
PUBLISHED 13 November 2023
DOI 10.3389/fpubh.2023.1078462

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2023.1078462%EF%BB%BF&domain=pdf&date_stamp=2023-11-13
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1078462/full
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1078462/full
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1078462/full
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1078462/full
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1078462/full
mailto:samrimih21@gmail.com
https://doi.org/10.3389/fpubh.2023.1078462
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://doi.org/10.3389/fpubh.2023.1078462


Fetene et al. 10.3389/fpubh.2023.1078462

Frontiers in Public Health 02 frontiersin.org

Introduction

Impoverished households often face significant financial barriers 
due to out-of-pocket (OOP) medical expenditures (1). Globally, around 
150 million people experience financial catastrophes and 100 million 
people have experienced impoverishment due to Out-of-pocket 
expenditure every year (2). The high reliance on out-of-pocket 
financing causes individuals to reduce health-care utilization, thereby 
prolonging or worsening health, and putting them at risk of destitution 
(3–5). OOP expenditure is the most inequitable way of financing and 
leads to health-related impoverishment, predominantly for the poor in 
developing nations (6).

Moving from OOP to pre-payment is an important step toward 
averting financial hardship. In that regard, the community-based 
health insurance (CBHI) is an emerging alternative to increase primary 
healthcare access through the reduction of financial barriers (7). The 
program was advocated as a transitional mechanism to achieving 
universal coverage for health in low-income countries, especially for 
people living rurally due to their inability to access quality health care 
services provided by their respective government (8). All types of 
essential health services that would be covered through out-of-pocket 
spending are covered by the CBHI program (9). The Ethiopian 
government endorsed and launched CBHI in 13 pilot districts in 
Tigray, Amhara, Oromia, and the Southern Nation and Nationality of 
People of Ethiopia region in 2011 that aimed to provide risk protection 
by alleviating financial constraints and lowering OOP health care 
expenditure and ultimately to attain universal health coverage (UHC) 
(10, 11). Differences between scheme members and non-members in 
utilization of modern health care were reported by a number of studies 
(12–21). For instance, a study done in Bangladesh revealed that health 
service utilization was significantly higher in CBHI members (50.7%) 
compared to non-members (39.4%) (17). Similarly, a study conducted 
in India indicates that there were statistically significant differences in 
the average number of health-care visits between insured and 
uninsured people (15). In Burkina  Faso, a study showed that the 
outpatient visits among members were about 40% higher as compared 
to non-members, while the differential effect on utilization of inpatient 
care between insured and non-insured groups was insignificant (13).

There have been several studies conducted in Ethiopia on different 
issues related to the CBHI program: initial enrollment status (22–25), 
drop-out rate (26–29), membership renewal status (30, 31), and 
satisfaction (32–34). Some literature also revealed the impact of CBHI 
on utilization of health-care services in Ethiopia (35–37). In one study 
from North-West Ethiopia, the health service utilization rate for CBHI 
scheme members was 50.5%, while for non-members it was 29.3% 
(38). Following implementation, the ministry of health performed an 
evaluation of CBHI in these pilot areas for scaling up and found that 
72.3% of members visited health facilities while 69.3% of non-members 
did the same (35). In addition to this, a study on the impact of 
Ethiopia’s pilot CBHI scheme on health service utilization found that 
utilization of outpatient services were 35 and 22% for CBHI members 
and non-members, respectively, (39). However, very few of these 
studies supplemented their quantitative findings with qualitative data.

While the CBHI program has expanded, the government still has 
great concerns about the sustainability of the CBHI scheme. In 
particular, they question whether CBHI scheme enrollment has 
increased CBHI member health service utilization in different contexts. 
Further, there has been research regarding the role of CBHI on health-
care utilization among enrolled members compared to non-members 

in Ethiopia in general (36) and northwest Ethiopia in particular (37, 
38, 40). Prior studies have been pure research, whereas our study is an 
evaluation that allows us to make value judgments about the impact of 
the program on health service utilization. Studies in the past have 
focused on specific health services, including outpatient health services 
(41, 42), maternal health service (43), and childhood services (44). In 
addition, health service utilization was assessed during illness episodes, 
meaning they measured only therapeutic service utilization (37, 45), 
while in our study, we  examined all types of service utilization, 
including diagnostic, therapeutic, and follow-up services.

In most cases, social interventions such as CBHI are based on 
observational studies. These studies may introduce several types of 
biases when comparing outcomes between those who receive social 
intervention and those who do not. Studies of this type may not have 
comparable subjects before the intervention, so differences in 
outcomes may not reflect the true effects of the intervention (13). In 
recent times, propensity score matching (PSM) has been employed to 
observe various impacts of health insurance (15, 46–48). In this study, 
we use primary data to compare “treated” and “untreated” individuals 
in areas where CBHI has been implemented and not implemented, 
respectively. Moreover, using PSM in the analysis helps to decrease 
bias from observables. The qualitative component of our study also 
contributed to the interpretation and validation of our findings.

Therefore, this outcome evaluation aimed to evaluate the 
effectiveness of CBHI and its impact on health service utilization in 
northwest Ethiopia. Based on the evidence, strategies can be developed 
to improve the effectiveness of the program. If the government follows 
through on the findings, it will ensure the sustainability of the program 
in the future. Moreover, it will be  incredibly helpful to other 
researchers wishing to conduct similar research in the future.

Overview of CBHI program (intervention)

CBHI implementation began in 2010/11 as pilot schemes in 13 
Woreda of Amhara, Oromia, Southern Nation and Nationality of People 
of Ethiopia region (SNNP), and Tigray regional states. The benefit 
package includes both outpatient and inpatient service utilization at 
public facilities but excludes treatment abroad and treatments with large 
cosmetic value such as artificial teeth and plastic surgery. The referral 
procedure requires members to visit health centers before they can 
be referred to hospitals; those who do not follow this referral procedure 
need to cover half the costs of their medical treatment (42).

The CBHI program carries out four main responsibilities: (i) 
identifying and signing contracts with health facilities to provide care 
to program members, (ii) reimbursing providers for the health care 
utilized by beneficiaries, (iii) financial administration, and (iv)
database management including membership, premium payment, and 
utilization of health care by members (49).

Currently, 1920 health centers and 245 hospitals are providing health 
services to CBHI beneficiaries through contractual agreements with the 
CBHI program. Various initiatives were implemented to ensure provision 
of quality health services to beneficiaries. These include development of 
a CBHI clinical audit manual, provision of training to CBHI staff, 
undertaking of clinical audits, and assessment of drug availability and 
facility readiness on CBHI contracted health facilities. Moreover, quality 
improvement platforms involving health sector stakeholders were carried 
out (35). Currently, the program is scaled up into different Woreda and 
the program is in the implementation stage (43).
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Stakeholder identification and analysis

The evaluability assessment was conducted from 1 to 30 
December 2020 using a checklist on program design, information 
availability, practicality, and utility. The overall score was 72.8%, so the 
evaluation was able to proceed (If the evaluability assessment ‘Yes” is 
greater than 50, it is able to be evaluated). Stakeholder analysis was 
also performed using a participatory approach to identify the program 
implementer. Health facilities contracted with the program and those 
who had an interest in the program were engaged, i.e., Amhara 
regional health office, Amhara regional CBHI office, Woreta town 
CBHI office, Woreta health office, CBHI contracted health institution 
managers, health workers in CBHI contracted health facilities, 
and members.

The stakeholders were communicated with through cellphone and 
in-person communication. CBHI stakeholders were identified and their 

role in the program and evaluation was discussed. They were able to 
define and identify the priorities of the program and raise their concerns. 
Finally, they agreed on the evaluation questions and dimensions as well 
as the judgment criteria. Figure  1 shows the logic model of the 
Community Based Health Insurance Program, Ethiopia, 2021.

Materials and methods

Evaluation design and contexts

We used a matched comparison group evaluation design with 
sequential explanatory mixed methods to evaluate the outcome of 
the CBHI program on health service utilization. The groups were 
towns that had implemented already CBHI (Woreta) and those that 
had not yet started (Dabat). They were matched based on 

FIGURE 1

The logic model of CBHI program Woreta Town, Ethiopia, 2021.
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socio-demographic, health-related factors, and health facility-
related factors.

Woreta towns where CBHI was implemented (intervention 
group) and Dabat towns where CBHI had not yet started 
(comparison group). Woreta town, 625 km from Addis Ababa, is 
located in the South Gondar zone of the Amhara National 
Regional State. According to the 2017 population projection, the 
town has an estimated total population of 36,244, of whom 16, 
954 are males. Currently, there is one health center providing 
health services for the community. The CBHI program was 
implemented in 2017 and, currently, around 3,809 households are 
members of the program. Dabat town is located 821 km from 
Addis Ababa in the north Gondar zone of the Amhara National 
Regional State. According to the 2017 population projection, the 
town has a total population of 27,510, of whom 12,759 are males. 
Currently, there is one health center providing health services for 
the community.

Source and study population

The source and study population for the intervention group and 
the comparison group were household heads who were CBHI 
members in Woreta town and household heads who worked in the 
informal sector in Dabat town.

Household heads who had been a member of the CBHI program 
for 1 year or longer among the intervention group with a renewed 
CBHI card at the time of interview were included in the study. For the 
comparison group, household heads who lived in Dabat for 1 year or 
longer were included in the evaluation study. Household heads who 
visited exempted services were excluded from both groups, and 
household heads who were government employees from the 
comparison group were also excluded from the study.

For the qualitative study, the Amhara regional CBHI coordinator, 
district CBHI officer, CBHI contracted health facility manager, and 
CBHI members were the study participants.

Evaluation approach, focus, and 
dimensions

In this evaluation, a formative approach that focused on the 
outcome of CBHI was used (Figure 1). The Organization for Economic 
Cooperation and Development (OECD) framework was used to select 
the evaluation dimensions (50). It has five dimensions: relevance, 
effectiveness, efficiency, impact, and sustainability. Accordingly, 
effectiveness and impact dimensions were customized based on the 
interest of key stakeholders, their questions, and the feasibility of 
the evaluation.

Sample size and sampling procedures

Quantitative data
The sample size was determined using a power approach (double 

population formula) from a previous study (51) by considering power 
80%, confidence interval 95%, proportion of health service utilization 
among CBHI non-member households 20%, proportion of health 

service utilization among CBHI member households 35%, a ratio of 1:1, 
a design effect of 2, and non-response 10%. Therefore, the final sample 
size was 708 (354 for intervention and 354 for non-intervention).

A multistage sampling technique was used to select kebeles and 
households in each town. In Woreta town, two kebeles out of the total 
four kebeles were selected randomly using the lottery method. 
Similarly, three kebeles out of the total five kebeles were selected 
randomly in Dabat town. Then households were selected 
systematically every sixth interval from each of the selected kebeles. 
The list of CBHI program members and informal sector workers were 
obtained from each kebele administration office.

Qualitative data
A qualitative study was conducted in Woreta town, where the 

CBHI program is implemented. Qualitative data were collected to 
examine why the program cannot meet the demand for health service 
utilization as well as to explore the extent of supply side factors 
affecting CBHI program effectiveness.

A purposive sampling procedure was used to select participants 
for in-depth and key informant interviews. The Amhara regional 
CBHI coordinator, district CBHI office, and CBHI contracted health 
facility manager were selected for key informant interviews and CBHI 
members were chosen for in-depth interviews.

As a result, one regional CBHI coordinator, one district CBHI 
officer, and one CBHI contracted health facility manager were 
included in the key informant interviews. We reached saturation with 
the eighth in-depth interview with CBHI members.

Definition and measurements of variables

Health service utilization in our evaluation refers to household 
members who visited health facilities in the previous 12 months prior 
to the evaluation. Health facility visits included visits for diagnostic, 
follow-up, and treatment services. It was a dichotomous variable based 
on the survey question “Did one of your family members visit the 
health facility in the previous 12 months? (38). According to WHO 
recommendations, we categorized the health service utilization as 
“utilized” when at least one household visited a health facility two or 
more times in the previous 12 months. Otherwise, it was classed as 
“not utilized” (52).

Effectiveness refers to what extent the objectives of the CBHI 
program toward health service utilization were achieved (50). This 
dimension was measured using the revised health management 
information system indicator: current per capita health service 
utilization for CBHI beneficiaries (53). Current per capita health 
service utilization of CBHI beneficiaries was then compared against 
the CBHI program stated objective: 1.6 visits per capita per year (54).

Per capita health service utilization is the number of visits that 
each CBHI household member made to a health facility within a year 
divided by the number of each household members with CBHI in the 
town (53). It was calculated using the formula

 

Total number of visits made by CBHI members

to health facilitiies within a year

Total number of CBHI members

within selectedd households
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Impact was measured by calculating the net effect of the CBHI 
program on health service utilization. The treatment and comparison 
groups are typically identified in matched comparison group designs 
after the program has already been implemented (55). Accordingly, 
the town under the CBHI program, i.e., Woreta town, was considered 
as an intervention group, and the town that was not under the CBHI 
program, i.e., Dabat town, was a comparison group. Thus, the design 
allows us to estimate the impact of the CBHI program on health 
service utilization in the intervention area. The average treatment 
effect was estimated using a propensity score method (PSM) by taking 
socio-demographic factors, health-related factors, and health facility-
related factors to estimate the propensity score. The matching based 
on the propensity score was done using the Kernel matching method. 
Finally, the average treatment effect was estimated by the mean 
difference between the two statistically created groups.

Perceived health status: The participants reported about their 
health status (self-rated) and were assigned numerical values 
according to the following scale: 5-very good, 4-good, 3-medium, 
2-poor, and 1-very poor. Then the values were re-categorized into 
good, medium, and poor (38).

Wealth index: We adapted urban dwellers’ questions from the 
Ethiopian Demographic and Health Survey (56) and asked 
participants 29 questions. The collected information included 
ownership of assets (e.g., car, refrigerator, and television) and housing 
characteristics (e.g., material of dwelling floor and roof and toilet 
facilities). All categorical variable and continuous variables were 
categorized between “0” and “1.” Then a principal component analysis 
was used to reduce the items. Further, all eligible factor scores were 
computed using the regression-based method to generate one variable: 
wealth status. Following this, the final scores were ranked to five 
quintiles as first, second, third, fourth, and fifth. Finally, ranks were 
coded as richest, rich, middle, poorer, and poorest, respectively.

The independent variables of the study were categorized into 
socio-demographic variables (household head’s age, sex, religion, 
wealth index, education, occupation, marital status, and family size); 
health-related variables (presence of chronic illness in the household, 
perceived health status of a household, household having less than five 
years, household having greater than 55 years, and illness history in 
the family); and health facility-related factors (distance from a 
health facility).

Data collection tools and procedures

A structured interviewer-administered questionnaire was used to 
collect the necessary information about the CBHI program 
effectiveness and the impact of CBHI on health service utilization. An 
interview guide was used for the key informants and 
in-depth interviews.

The questionnaire was developed in English by reviewing different 
literature (14, 15, 21, 38, 57–59) and then translated into the local 
language (Amharic) and back-translated to English to maintain its 
consistency. Ten BSc degree graduate nurses and two public health 
professionals were recruited for quantitative data collection and 
supervision, respectively. Qualitative data was collected by the 
principal evaluator.

In the first phase, quantitative data were collected and analyzed to 
measure program effectiveness and its impact on service utilization. 

Qualitative data were collected in the second phase in order to explain 
the reason for the observed level of effectiveness. The interviews were 
held in a private setting and each interview lasted an average 40 min. 
Field notes were taken during the key informant interviews and 
in-depth interviews.

Data quality assurance

To assure the quality of quantitative data, one-day training was 
given on the evaluation objectives, data collection tools, and basic 
techniques of data collection and supervision. In addition, a pretest 
was conducted on 5% of the sample (34 households) outside of the 
study area (Bahir Dar city). Based on the pretest findings, the final 
versions of the tools were modified before the actual data collection. 
Supervisors and principal evaluators checked the data accuracy, 
consistency, and completeness on a daily basis.

Interviewees were asked whether the findings were consistent 
with their own experiences in order to ensure the trustworthiness of 
qualitative data. A peer review was performed on the second draft of 
the transcript, codes, and concepts by several colleagues. 
Documentation was done throughout the study to ensure the 
conformability of the findings. Moreover, the purposive sampling 
method and experienced professionals were used to validate the 
findings’ dependability and transferability (60).

Data management and analysis

The quantitative data were entered using Epi Data version 4.6 
Software and then exported to STATA version-14 for cleaning, coding, 
and further analysis. Descriptive statistics were used to calculate 
frequency, percentage, mean, and standard deviation of both outcome 
variable and the independent variables. The quantitative data were 
analyzed first. A propensity score matching (PSM) approach was used 
to estimate the net effect of the CBHI program on health service 
utilization in order to minimize the baseline differences in the 
characteristics. Propensity score matching analysis is a causal inference 
technique for treatment effect estimation in observational studies by 
accounting for the conditional/ probability of treatment selection (61).

Covariate selection

Household head age, educational status, sex, marital status, family 
size, religion, occupation status, wealth index, family member chronic 
illness status, distance to the nearest health facility, family member 
younger than 5 years, family member older than 55 years, illness history 
in past 12 months, and perception about family health status were 
measured and included in the analysis. Thus, covariates were identified 
by considering different theories and extant empirical evidence to 
conceptualize covariates causally related to exposure and outcome (62). 
This included covariates that occurred before the program and 
covariates that are highly associated with the outcome (63) as well as 
covariates that affect the membership of the program and the outcomes 
(64). The measurement reliability of covariates was also considered 
because unreliably measured covariates may not only fail to reduce bias 
in estimated treatment effects but may indeed add bias (65).
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Estimating propensity score

The propensity score was estimated using probit regression with the 
identified covariates. The propensity matching property was satisfied, 
which means the propensity score had common support (Figure 2).

Selection and performance-checking of 
matching algorithm

The different matching algorithms including nearest neighbor 
matching (NNM) with and without replacement, NNM with the 
caliper, radius matching, and kernel matching algorithm were 
employed and checked. However, there is no specific matching 
algorithm that wins for a particular evaluation (66). Pstest was 
conducted to see the distribution of the covariates between the 
intervention group and comparison group before and after matching 
as well to select the matching algorithm that gave the highest-quality 
match between the two groups.

The Pstest provides the standardized bias, mean bias, pseudo-R2, 
likelihood ratio test, t-test results, and variance ratio (67). Kernel 
matching algorithm (bandwidth 0.06) was selected because it gives the 
lowest mean bias 2.5 (before matching mean 20), post-matching 
standardized bias across all covariates less than 5% (before matching 11 
covariates standardized bias was greater than 10%), insignificant t-test 
(no difference between two groups), and variance ratio for a continuous 
variable of 0.62. Pseudo-R squared values were also compared before 
and after matching, which indicates how well the covariates explain 
participation in the program. The low pseudo-R2 and insignificant 
likelihood ratio tests supported the hypothesis that both groups had the 

same distribution in covariates after kernel matching with bandwidth 
0.06. Therefore, matching quality is good after kernel matching with 
bandwidth (0.06). As a result, kernel matching was selected to estimate 
average treatment effect.

Finally, audio records were transcribed in the local language 
and translated to English. The qualitative data were analyzed 
using thematic analysis. Though the result is dominantly 
quantitative, the qualitative data were used to complement the 
quantitative findings and we presented the qualitative data under 
the quantitative finding.

Judgment matrix

The judgment criterion for health service utilization was adopted 
from different evaluation studies on the CBHI program (13, 15, 17). 
The effectiveness judgment criteria were prepared and agreed upon 
with stakeholders (Table 1).

Ethical considerations

Ethical approval was obtained from the Ethical committee of the 
Institute of Public Health, College of Medicine and Health Sciences, 
University of Gondar (Ref No: IPH/1461/2013). All study participants 
were oriented on the objectives and purpose of the study before study 
participation. Participants were informed that participation had no 
impact on membership status. Written informed consent was 
obtained, and study team members safeguarded the confidentiality 
and anonymity of study participants throughout the entire study. In 

FIGURE 2

Psgraph after kernel matching (0.06).
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order to protect the identities of the study participants, each 
participant was given a unique identification number. Participation in 
the study was voluntary, and individuals were free to withdraw or stop 
the interview at any time. This study was conducted in accordance 
with the Declaration of Helsinki.

Results

Characteristics of the study participants

Table  2 describes the socio-demographic and economic 
characteristics of the study participants. A total of 332 and 341 
households from CBHI members (intervention group) and non-CBHI 
members (comparison groups) were interviewed with a response of 
93.8% and 96.2, respectively. Of the respondents, 63.25 and 53.67% of 
the study participants were males from the intervention and 
comparison group, respectively. Nearly 49.10 and 35.18% of the 
participants were daily labor workers in the intervention and 
comparison group, respectively. More than half (53.01%) and 50.15% 
of the study participant’s family size was greater or equal to five among 
the intervention and comparison group, respectively. In the 
intervention group, 40.36% of household heads were not able to read 
and write, whereas this amount was 56.01% in the comparison group. 
Moreover, 27.41% of participants in the intervention group and 25.22% 
in the comparison group were in the middle household wealth index.

All the in-depth interview participants fell between the ages of 27 and 
68 years. In terms of their educational backgrounds, they ranged from 
illiterate to having attended secondary school. The occupational status of 
participants included housewife, daily labor worker, farmer, and merchant.

Health facility related characteristics

Nearly 98% of the households among the intervention group and 
73.90% of households in the comparison group resided within five 
kilometers from the nearest health facility.

Health-related characteristics

The health-related characteristics of study participants are 
presented in Table  3. More than three-fourths of households 
(98.48%) in the intervention group and 79.18% of households in 
the comparison group had at least one household member visit a 
health facility in the past 12 months. Ninety-nine percent of the 
households in the intervention and 99.71% in the comparison 
group reported that there was a history of illness in their 
household in the past 12 months. Nearly 71% of the intervention 
group perceived their household health status as good; 57.48% in 
the comparison group did the same.

Effectiveness of CBHI on health service 
utilization

The total number of CBHI members who visited the health facility 
were 2023 and the total number of beneficiaries within the selected 
households were 1,545; that resulted in 1.3 visits per capita per year. 
The program has very good (81.3%) performance on the effectiveness 
dimension based on the judgment criteria.

Impact of CBHI on health service utilization

These variables fulfilled the PSM model conditional independence 
assumption were used in probit regression to estimate the propensity 
score (Pscore). A kernel matching algorithm with a bandwidth of 0.06 
was selected after balancing was checked using Pstest. Then estimation 
of the effect of CBHI on health service utilization was done using kernel 
matching (with bandwidth 0.06). The comparison of density estimation 
of both treated and untreated groups before matching and after 
matching was done (Table 4). Beyond numeric balance, we also assessed 
covariate balance visually with a standard difference plot (Figure 3).

This study indicated that enrolling in the CBHI program has a 
significant impact on health service utilization. Hence, CBHI enrolled 
households have a 6.9 percentage points (ATT = 0.069; 95% CI: 0.034, 
0.114) increase in health service utilization than non-enrolled 
household groups (Table 5).

Checking robustness of ATT

Robustness was checked to increase the reliability of the result, 
which is described in Table 6. The four matching algorithms were 
checked to get the impact of CBHI on health service utilization and 
similar results were found from each matching algorithm to show the 
robustness of the findings.

In summary, the weight was given for the dimension of outcome 
evaluation by effectiveness and impact, and the overall program score 
was 75.2%. Thus, the program achieves its objective in a satisfactory 
condition, which is presented in Table 7.

Challenges of CBHI program effectiveness

In this qualitative method, a thematic analysis was done, and a theme 
generated from all the in-depth and key informant interviews (KII) 

TABLE 1 The judgment matrix of CBHI outcome in Dabat and Woreta 
towns, northwest Ethiopia, 2021.

Dimensions Score Judgment

Effectiveness Visit per capita ≥1.6 = Agreed

Effectiveness= 
Visit percapita per year

1 6.
*100

>90% = Excellent

80–90% = Very Good

70–80% = Good

60–70% = Fair

<60% = Poor

Impact Average treatment effect on 

treated (68) ≥10 = Agreed

Impact= ATT

10
*100

>90% = Excellent

80–90% = Very Good

70–80% = Good

60–70% = Fair

<60% = Poor

Effectiveness impact+( )
2

>90% = Highly satisfactory

Overall outcome 75–90% = Satisfactory

50–75% = Unsatisfactory

<50% = Highly 

unsatisfactory
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which focused on the challenges to visit health facilities from the services 
user’s perspectives and the difficulties that were faced during service 
provision. Accordingly, four themes were identified: (i) availability of 

health professionals in CBHI contracted health facilities, (ii) availability 
of essential drugs and medical supplies, (iii) longer waiting times, and (iv) 
claims to reimbursement of health expenditure.

TABLE 2 Socio-demographic characteristics of participants in Dabat and Woreta town, northwest Ethiopia, 2021 (n  =  673).

Variables
CBHI members CBHI non-members

Frequency Percentage (%) Frequency Percentage (%)

Age in years

18–24 1 0.30 20 5.87

25–44 169 50.90 141 41.34

45–65 146 43.98 119 34.90

>65 16 4.82 61 17.89

Sex of respondent

Male 210 63.25 183 53.67

Female 122 36.75 158 46.33

Educational status

Unable to read and write 134 40.36 191 56.01

Able to read and write 96 28.92 29 8.50

Primary school 43 12.95 59 17.30

Secondary school 51 15.36 47 13.78

Other* 8 2.41 15 4.40

Family size

1–4 156 46.99 170 49.85

≥ 5 176 53.01 171 50.15

Religion

Christian 306 92.17 337 98.83

Muslim 26 7.83 4 1.17

Marital status

Married 227 68.37 231 67.74

Single 18 5.42 25 7.33

Divorced 39 11.75 20 5.87

Widowed 48 14.46 65 19.06

Household wealth index

Poorest 72 21.69 67 19.65

Poor 61 18.31 82 24.05

Middle 91 27.45 86 25.22

Rich 33 9.94 47 13.78

Richest 75 22.59 59 17.30

Occupational status

Farmer 19 5.72 15 4.40

Housewife 33 9.94 101 29.62

Daily labor worker 163 49.10 120 35.18

Merchant 104 31.32 48 14.08

Other** 13 3.92 57 16.72

*Diploma, Degree, **Private sector employee, sexual worker.
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Availability of health professionals in 
CBHI-contracted health facilities

Key informant interviewees acknowledged that the number of 
health professionals remains inadequate despite recent recruitment 
into CBHI-contracted health centers.

“Our health center is the only one in town, and it serves a large 
population. As a result, the numbers of health professionals are not 
matched to the patients who visit the facility; this is a major problem 
that we encountered while providing service to clients. We attempted 
to inform relevant stakeholders in order to solve this problem; 
however, the matter remains unsolved despite the recent recruitment 
of two doctors” (42 years KI’s).

This idea was supported by the key informants’ findings.

“The number of patients at the health center grew over time; 
however, the number of health workers wasn't sufficient to handle 
the increasing number of patients. Due to this, the client does not get 
the required service as quickly as they would like. We  tried to 
communicate with the higher officials to come up with a solution for 
this problem” (32 years, KIs).

Availability of essential drugs and medical 
supplies

Most CBHI members complained that there are shortages of 
essential drugs and medical supplies in the health facilities.

“Most of the time, pharmacists told us drugs are not available 
and we often must buy from private retailers outside the public 
facilities. Paying out of pocket is a problem for us because 
we have already paid a registration fee and premium and have 
no money for these services. For this reason, we borrowed from 
others to buy the drug and the program did not reimburse the 
money within a short time. As a result, my family and I did not 
want to visit the health facility unless the illness was life 
threatening”(46 years, CBHI member).

The finding is also supported from the KII.

“In general, the main problems that we faced in our health center 
are lack of resources (drug and medical equipment) and high 
workload on health workers” (42 years KI’s).

Long waiting times
The participants reported that the amount of time they waited to 

be seen by health professionals affected their service utilization at 
health facilities.

“We spent a long time waiting to get service; sometimes it may take 
more than a day. Due to this we suffered much in addition to our 
illness. The possible cause, in my opinion, is that the number of 
patients is not balanced with the number of health professionals. 
This makes my family and me hesitant to visit the health center” 
(58 years, CBHI member).

TABLE 3 Health-related characteristics of the study participants in Dabat and Woreta town, northwest Ethiopia, 2021 (n  =  673).

Variables
CBHI members CBHI non-members

Frequency Percentage (%) Frequency Percentage (%)

Family member ill in the past 12 months

Yes 330 99.4 340 99.71

No 2 0.60 1 0.29

Has a sick person in the household visited a health facility in the previous 12 months?

Yes 325 98.48 270 79.41

No 5 1.53 70 20.59

Perception about the health status of your family members (Self-rate)

Poor 28 8.43 36 10.56

Medium 68 20.48 109 31.96

Good 236 71.08 196 57.48

Household member(s) younger than 5 years

Yes 187 56.33 177 51.91

No 145 43.67 164 48.09

Household member(s) older than 55 years

Yes 92 27.71 147 43.11

No 240 72.29 194 56.89

Anyone from the household with chronic illness

Yes 88 26.51 63 18.48

No 244 73.49 278 81.52
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This finding is also confirmed from another CBHI member 
in-depth interview.

“Since yesterday, I've been here for service, and after spending a full 
day here, the health care provider scheduled me for today because 
of the high number of patients. We are suffering a lot to get service, 
and we spent a day and more to get service. As a result, our illness 

became complicated, but it could be easily treated if the waiting time 
is shortened” (36 years, CBHI member).

Claims to reimbursement of health expenditure
The program enters into contract agreements with health centers 

to provide services per the benefits package for CBHI beneficiaries 

TABLE 4 Pstest estimation result.

Variable
Unmatched 

matched
Mean

% bias % reduct│bias│
t-test

V(T)/V(C)
Treated Control T p  >  |t|

Age U 44.61 47.01 −17.2 76.70 −2.23 0.03 0.51*

M 44.61 45.19 −4.00 −0.53 0.59 0.60

Family size U 0.53 0.50 5.70 71.90 0.74 0.46 .

M 0.52 0.53 −1.60 −0.20 0.84 .

Marital status U 0.68 0.68 1.40 −39.10 0.18 0.86 .

M 0.68 0.69 −1.90 −0.24 0.81 .

Sex U 0.63 0.54 19.50 97.80 2.53 0.01 .

M 0.62 0.62 −0.40 −0.05 0.96 .

Religion U 0.92 0.99 −32.50 87.20 −4.23 0.00 .

M 0.96 0.97 −4.20 −0.57 0.57 .

Farmer U 0.09 0.29 −50.90 98.90 −6.59 0.00 .

M 0.11 0.10 0.60 0.09 0.93 .

Labor work U 0.59 0.56 4.90 31.50 0.64 0.52 .

M 0.66 0.61 3.40 0.43 0.67 .

Merchant U 0.31 0.14 42.00 89.10 5.46 0.00 .

M 0.28 0.29 −4.60 −0.52 0.60 .

Poor U 0.40 0.44 −7.40 45.60 −0.95 0.34 .

M 0.42 0.40 4.00 0.50 0.62 .

Middle U 0.27 0.25 5.00 69.50 0.64 0.52 .

M 0.26 0.27 −1.50 −0.19 0.85 .

Rich U 0.33 0.31 3.10 9.30 0.40 0.69 .

M 0.32 0.33 −2.80 −0.35 0.73 .

Educational status U 0.31 0.35 −10.01 67.30 −1.31 0.19 .

M 0.30 0.29 3.30 0.43 0.67 .

Poor perception toward 

family health

U 0.08 0.11 −7.20 41.20 −0.94 0.35 .

M 0.09 0.10 −4.30 −0.53 0.59 .

Medium perception 

toward family health

U 0.20 0.32 −26.30 83.90 −3.41 0.00 .

M 0.21 0.19 4.20 0.58 0.56 .

Good perception toward 

family health

U 0.71 0.57 28.60 95.60 3.71 0.00 .

M 0.70 0.71 −1.30 −0.16 0.87 .

Distance to health facility U 0.02 0.26 −73.30 97.70 −9.46 0.00 .

M 0.02 0.03 −1.70 −0.45 0.65 .

Children younger than 

5 in the family

U 0.56 0.52 8.90 97.10 1.15 0.25 .

M 0.56 0.56 −0.30 −0.03 0.97 .

Member older than 55 in 

the family

U 0.28 0.43 −32.60 87.40 −4.22 0.00 .

M 0.29 0.31 −4.10 −0.53 0.59 .

Presence of chronic illness U 0.27 0.18 19.30 88.10 2.50 0.01 .

M 0.27 0.26 2.30 0.27 0.79

Illness in the past one year 

in the family

U 0.99 0.10 −4.60 89.80 −0.60 0.55

M 1.00 0.99 0.50 0.31 0.75

*If variance ratio outside [0.81; 1.24] for U and [0.80; 1.25] for M.
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FIGURE 3

Pstest graph of samples, both matched and unmatched.

TABLE 5 Average treatment effect of CBHI on health service utilization in Dabat and Woreta town northwest Ethiopia, 2021 (n  =  644).

Treated Comparison ATT SE T-test 95% CI

332 312 0.069 0.021 3.316 0.033619, 0.114382

ATT, Average treatment effect on treated; SE, Standard Error; CI, Confidence Interval.

TABLE 6 Checking robustness of ATT.

Matching algorithm
Treated  

(CBHI enrolled)
Comparison  

(non-enrolled)
ATT SE T-test

Nearest Neighbor matching (NNM)

NNM (0.01) 332 132 0.090 0.030 2.992

NNM (0.01) 332 132 0.090 0.030 3.055

NNM without replacement 332 132 0.090 0.033 2.747

Radius matching (R)

R (0.01) 300 283 0.080 0.026 3.077

R (0.25) 332 312 0.078 0.020 3.943

R (0.5) 332 312 0.112 0.023 4.968

Kernel matching (K)

K (0.01) 332 312 0.069 0.022 3.149

K (0.06) 332 312 0.069 0.021 3.316

K (0.25) 332 312 0.069 0.019 3.682

K (0.5) 332 312 0.069 0.022 3.094

Stratification 332 312 0.070 0.018 3.814

ATT, Average treatment effect on treated; SE, Standard Error.
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and to reimburse them; however, the program’s financial sources find 
it difficult to reimburse the health facilities.

“Currently, the program does not provide reimbursement to CBHI-
contracted health centers timely. This is a difficult situation for our 
health center, as well as other health facilities. If the health 
expenditure (money) is not reimbursed at the time, our budget does 
not allow us to purchase the resources that are required for service. 
As a result, we are experiencing troubles in accessing medications 
and other vital medical supplies, and the quality of our health-care 
facilities will remain static if the program continues in this manner” 
(42 years, KI’s).

This idea was confirmed by the key informants’ findings; there 
were no sufficient resources to reimburse the health expenditure for 
the CBHI-contracted health facilities.

“The program has trouble in reimbursing the CBHI-contracted 
health facility's health expenses. Last year, we earned 1.3 million 
Ethiopian birrs from the annual membership payment. However, 
the overall cost of health services used by members was roughly 3 
million Ethiopian birrs. The program was confronted with 
difficulties as a result of this significant disparity” (32 years KII’s).

“Our health center did not obtain the reimburse birr for service that 
the members rendered at the time. In my opinion, to solve this 
problem the program should review premium payment and consider 
some escalation. This helps the program to have an adequate 
financial resource besides the government subsidies. Then the health 
facility gets a chance to improve the health service quality (by 
improving the availability of essential drugs and medical equipment’s 
including laboratory service)” (42 years KI’s).

Discussion

In this evaluation, the OECD criteria were used to estimate the 
effectiveness and impact of the CBHI program on health service 
utilization. The findings showed a utilization rate of 1.3 visits per 
individual per year of health service among CBHI members, and 
according to the judgment criteria the effectiveness and impact of 
CBHI was 81.3 and 69%, respectively. The overall outcome of CBHI 
was judged as 75.2%, which is satisfactory.

In our evaluation, the health service utilization rate among CBHI 
members (1.3 visits per individual per year) is below the program’s 
target objective (1.6 visits per individual per year). The CBHI program 
is known to provide financial protection by reducing OOP expenditure 
and increase access to inpatient and outpatient services (14). However, 

this evaluation revealed that there are challenges that prevent the 
CBHI program from progressing toward achieving health service 
utilization as intended, including an inadequate number of health 
professionals to handle the increasing number of clients in the health 
facility. This means clients spend a long time waiting to get service; 
sometimes it may take more than a day because the number of clients 
and health professionals is not balanced, and this makes them hesitant 
to visit the health facilities. In addition, health professionals faced high 
workloads without additional payments, which made them less 
motivated to provide care or health services for their clients. Clients 
became reluctant to visit the health facilities and avoided treatment or 
care due to the less motivated and fatigued health professionals. In 
addition, non-reimbursement of health facilities’ expenditure by the 
CBHI office and out-of-stock drugs and medical supplies were 
identified as challenges. This implies that the CBHI program should 
develop strategies to review premium payments and make some 
modifications. This would help the program to have an adequate 
financial resource besides the government subsidies to reimburse the 
health facility expenditure. As a result, health facilities would get a 
chance to improve the quality of service (by improving the availability 
of essential drugs and medical equipment, including laboratory 
services and adequate numbers of human resources). Consequently, 
the CBHI program can progress toward achieving health service 
utilization as the stated objective.

A similar study conducted in India showed that one of the biggest 
challenges faced by the CBHI program is related to the reimbursement 
of medical costs of CBHI members for health facilities; as a result, 
attaining a good balance between serving the poor and maintaining 
financial sustainability is difficult (6). This could be for a reason for the 
poor quality of CBH- contracted health facilities. Another study 
showed that the CBHI insurance contract does not show any 
difference in health service utilization among CBHI enrolled and 
non-enrolled individuals (69). A possible explanation for this could 
be the capitation system (paying a fixed fee per patient per year) (70), 
poor health service quality, and members being faced with difficulty 
paying bills if the CBHI does not reimburse health expenditures after 
they have paid for the service (71). Another possible explanation 
could be the type of service assessed in the study; the program might 
not have an effect on exempted services such as maternal service (72).

In this evaluation, we found that the average treatment effect of 
CBHI on health service utilization is 6.9 percentage points 
(ATT = 0.069; 95% CI: 0.034, 0.114), which showed a significant 
impact of CBHI on health service utilization. Hence, CBHI-enrolled 
households have health service utilization rates that are 6.9 percentage 
points higher per individual per year than households that are not 
enrolled. Our findings are higher than those in a similar study in 
Vietnam (73); this difference could be attributable to the fact that our 
study included both outpatient and inpatient services. However, this 
finding was lower than a previous study conducted in Ethiopia (42) 

TABLE 7 Summary of the overall performance of CBHI program in Dabat and Woreta town, northwest Ethiopia, 2021.

Dimensions Weight Score Achievement Judgment

Effectiveness 50 40.62 81.3 Very Good

Impact 50 34.5 69 Fair

Overall outcome of CBHI 75.2 Satisfactory

Score is calculated: (Observed*weight)/expected; Achievement is calculated: (Score/weight) * 100%.
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and Rwanda (12). The observed discrepancy could be  due to the 
differences in health service utilization measurement. In these studies, 
the health service utilization status of CBHI members was measured 
after illness episodes, whereas in our study all members were assessed, 
regardless of their illness history.

Strength and limitations of the evaluation

Our results provided compelling evidence on whether the CBHI 
program is effective or not in achieving its objective and also its effect 
on health service utilization using rigorous methodology. As a result, 
we assessed the outcome difference between the intervention and 
comparison groups by matching the baseline characteristics. In 
addition, possible challenges for not achieving the program objective 
as planned were explained qualitatively.

However, there are some limitations, so further work should 
be done on overall outcome evaluation, including all outcome level 
changes, i.e., health-seeking behavior, health facility quality, and OOP 
health expenditure, in order to make an overall decision on the 
effectiveness of the program. The evaluation is limited due to selection 
bias; randomization was not feasible in this program evaluation (the 
piloted/intervention group was already started) study, so the results 
may be  overestimated or underestimated. But use of a quasi-
experimental evaluation design, specifically a matched comparison 
group, is recommended to overcome the randomization issue. The 
PSM model was also employed to minimize the selection bias while 
estimating the average treatment effect. In addition, the participants 
might have experienced recall bias, particularly regarding the services 
they experienced in the last 12 months before the evaluation. To 
overcome this bias, the data collectors were highly experienced and 
well-trained on the tools to explain the questions and respondents 
were allowed to recall events later. On top of that, mixed method was 
employed and careful selection was made of evaluation questions. 
According to some recommendations, in a district, the whole kebele 
must be considered if their numbers are less than nine. However, in 
our study, taking the whole kebele was not feasible because of the 
nature of the program implementation (CBHI was piloted in Woreta) 
and also other factors such as the data collection time and resources. 
Moreover, our evaluation nature is goal-oriented, which means a type 
of evaluation that seeks to determine if the stated goals and objectives 
of the program or project have been achieved or not. As a result, 
we could not observe and measure all actual outcomes and judge the 
program according to its positive and negative effects on its members 
due to financial problems. Therefore, in the future, we recommend 
researchers consider a goal-free evaluation to capture the negative 
effect of the CBHI program on clients. Lastly, baseline data for both 
the intervention and comparison groups were not available. In that 
regard, we use the post-test only comparison design, but it might 
be better if the pre-post comparison design is applied to estimate the 
true effect of CBHI effectiveness and its impact on health 
service utilization.

Conclusion

The evaluation showed that the overall outcome of CBHI toward 
health service utilization was judged as satisfactory. The CBHI 

program showed an improvement in health service utilization among 
CBHI members. However, the health service utilization rate among 
CBHI members is less than the target stated for the program and the 
WHO’s recommendation.

As a result, measures should be taken to address the identified 
challenges of program implementation toward health service 
utilization, i.e., inadequate number of health professionals, longer 
waiting times to get service, health facility expenditure not 
reimbursable by the CBHI office, and shortage of drugs and medical 
supplies. Hence, appropriate and timely reimbursement of resources 
is essential to increase absolute resources and improve service quality.

Sample interview outline

 1. Even though the effectiveness of the program is good, the 
health service utilization rate is relatively lower as 
compared to program objectives: what do you think the 
reasons for this could be? (Quality of health service 
improved, paying the premium at the time, renewing 
membership at the time, avoiding moral hazards, financial 
coverage for members).

 2. What challenges has the program faced during implementation?
 3. Did the program have any solutions for identified challenges?
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