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Abstract 

Background Priority-setting becomes more difficult for decision-makers when the demand for health services 
and health care resources rises. Despite the fact that the Ethiopian healthcare system places a strong focus on the effi-
cient utilization and allocation of health care resources, studies of efficiency in healthcare facilities have been very 
limited. Hence, the study aimed to evaluate efficiency and its determinants in public health centers.

Methods A cross-sectional study was conducted in the East Wollega zone, Oromia Regional State, Ethiopia. Ethiopian 
fiscal year of 2021–2022 data was collected from August 01–30, 2022 and 34 health centers (decision-making units) 
were included in the analysis. Data envelope analysis was used to analyze the technical efficiency. A Tobit regression 
model was used to identify determinants of efficiency, declaring the statistical significance level at P < 0.05, using 95% 
confidence interval.

Results The overall efficiency score was estimated to be 0.47 (95% CI = 0.36–0.57). Out of 34 health centers, only 3 
(8.82%) of them were technically efficient, with an efficiency score of 1 and 31 (91.2%) were scale-inefficient, 
with an average score of 0.54. A majority, 30 (88.2%) of inefficient health centers exhibited increasing return scales. 
The technical efficiency of urban health centers was (β = -0.35, 95% CI: -0.54, -0.07) and affected health centers’ 
catchment areas by armed conflicts declined (β = -0.21, 95% CI: -0.39, -0.03) by 35% and 21%, respectively. Providing 
in-service training for healthcare providers increased the efficiency by 27%; 95% CI, β = 0.27(0.05–0.49).

Conclusions Only one out of ten health centers was technically efficient, indicating that nine out of ten were scale-
inefficient and utilized nearly half of the healthcare resources inefficiently, despite the fact that they could potentially 
reduce their inputs nearly by half while still maintaining the same level of outputs. The location of health centers 
and armed conflict incidents significantly declined the efficiency scores, whereas in-service training improved the effi-
ciency. Therefore, the government and health sector should work on the efficient utilization of healthcare resources, 
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resolving armed conflicts, organizing training opportunities, and taking into account the locations of the healthcare 
facilities during resource allocation.

Keywords Ethiopia, Health centers, Health service delivery, Technical efficiency

Background
The physical relationship between resources used (inputs) 
and outputs is referred to as technical efficiency (TE). 
A technically efficient position is reached when a set of 
inputs yields the maximum improvement in outputs [1]. 
Therefore, as it serves as a tool to achieve better health, 
health care can be viewed as an intermediate good, and 
efficiency is the study of the relationship between final 
health outcomes (lifes saved, life years gained, or quality-
adjusted life years) and resource inputs (costs in the form 
of labor, capital, or equipment) [2].

Efficiency is a quality of performance that is evalu-
ated by comparing the financial worth of the inputs, the 
resources utilized to produce a certain output and the 
output itself, which is a component of the health care sys-
tem. Either maximizing output for a given set of inputs 
or minimising inputs required to produce a given output 
would make a primary health care (PHC) facility effi-
cient. Technical efficiency is the minimum amount of 
resources required to produce a given output. Wastage or 
inefficiencies occur when resources are used more than is 
required to produce a given level of output [3].

According to the WHO, in order to make progress 
towards universal health coverage (UHC), more fund-
ing for healthcare is required as well as greater value for 
that funding. According to the 2010 Report, 20–40% of 
all resources used for health care are wasted [4]. In most 
countries, a sizable share of total spending goes into the 
health sector. Therefore, decision-makers and health 
administrators should place a high priority on improving 
the efficiency of health systems [5].

Efficient utilization of healthcare resources has a sig-
nificant impact on the delivery of health services. It leads 
to better access to health services and improves their 
quality by optimizing the use of resources. Healthcare 
systems can reduce wait times, increase the number of 
patients served, and enhance the overall patient experi-
ence. When resources are used efficiently, it can result in 
cost savings for healthcare systems, which allows for the 
reallocation of funds to other areas in need, potentially 
expanding services or investing in new technologies [6].

Also, efficient use of healthcare resources can con-
tribute to better health outcomes. For example, proper 
management of medical supplies can ensure that patients 
receive the necessary treatments without delay, leading to 
improved recovery rates, and it is key to the sustainabil-
ity of health services by ensuring that healthcare systems 

can continue to provide care without exhausting financial 
or material resources [6, 7].

Furthermore, proper resource allocation can help to 
reduce disparities in healthcare delivery by ensuring that 
resources are distributed based on need so that health-
care systems can work towards providing equitable care 
to all populations. Efficient resource utilization contrib-
utes to the resilience of health systems, enabling them to 
respond effectively to emergencies, such as pandemics or 
natural disasters, without compromising the quality of 
care [8].

One of the quality dimensions  emphasized in strat-
egegy of Ethiopian health sector transformation plan 
(HSTP) is the theme around excellence in quality 
improvement and assurance, which is a component of 
Ethiopia’s National Health Financing Strategy (2015–
2035), has been providing healthcare in a way that opti-
mizes resource utilization and minimizes wastage [9]. 
The majority of efficiency evaluations of Ethiopia’s health 
system have been conducted on a worldwide scale, evalu-
ating various nations’ relative levels of efficiency.

Spending on public health nearly doubled between 
1995 and 2011. One of the fastest-growing economies, 
the gross domestic product (GDP) increased by 9% real 
on average between 1999 and 2012 [5]. As a result, the 
whole government budget was able to triple within 
the same time period (at constant 2010 prices), which 
resulted in additional funding for health [10].

External resources also rose from 1995 to 2011 from 
US$6 million to US$836 million (in constant 2012 dol-
lar) [11]. The development of the health sector, par-
ticularly primary care, was dependent on this ongoing 
external financing, with external funding accounting for 
half of primary care spending in 2011 [12]. Over the past 
20 years, Ethiopia’s health system has experienced excep-
tional growth, especially at the primary care level. Prior 
to 2005, hospitals and urban areas received a dispropor-
tionate share of public health spending [13].

It is becoming more and more necessary for deci-
sion-makers to manage the demand for healthcare 
services and the available resources while striking a 
balance with competing goals from other sectors. As 
PHC enters a new transformative phase, beginning with 
the Health Sector Transformation Plan (HSTP), plans 
call for increased resource utilization efficiency. Over 
the course of the subsequent five years (2015/2016–
2019/2020), Ethiopia planned to achieve UHC by 
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strengthening the implementation of the nutrition 
programme and expanding PHC coverage to everyone 
through improved access to basic curative and preven-
tative health care services [9, 14].

Increasing efficiency in the health sector is one way to 
create financial space for health, and this might poten-
tially free up even more resources to be used for deliv-
ering high-quality healthcare [15]. While there was a 
considerable emphasis on more efficient resource alloca-
tion and utilization during the Health Care and Financing 
Strategy (1998–2015) in Ethiopia, problems with health 
institutions’ efficient utilization of resources persisted 
during this time [10]. Ethiopia is one of the least effi-
cient countries in health system in the world which was 
ranked  169th out of 191 countries [16].

Although maximising health care outputs requires 
evaluating the technical efficiency of health facilities 
in providing medical care, there is the  lack of studies of 
this kind carried out across this country. Although the 
primary focus of health care reforms in Ethiopia is the 
efficient allocation and utilization of resources within 
the health system, there is a lack of studies on the effi-
ciency of the country’s primary health care system that 

could identify contributing factors, including incidents 
of armed conflict within the catchment population of the 
healthcare facilities, that may impact the efficiency level 
of these health care facilities. As a result, in the current 
study, the factors that might have an impact on the tech-
nical efficiency of the health centers were categorized 
into three categories: factors related to the environment, 
factors related to the health care facilities, and factors 
related to the health care providers (Fig. 1).

In addition, the annual report of the East Wollega 
zonal health department for the Ethiopian fiscal year 
(EFY) 2021 and 2022 indicated that the performance of 
the health care facilities in the zone was low compared 
to other administrative zones of the region, Oromia 
Regional State. Therefore, this study aimed to evaluate 
technical efficiency and its determinants in the public 
health centers in East Wollega Zones, Oromia Regional 
State, Ethiopia.

Methods and materials
Study settings and design
The study was carried out in public health care facili-
ties, health centers found in East Wollega Zone, Oromia 

Fig. 1 Conceptual framework for technical efficiency of health centers in East Wollega zone, Oromia regional state, Ethiopia, 2022
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regional state, Ethiopia. The zone’s capital city, Nekemte, 
is located around 330 kms from Addis Ababa, the capital 
of the country. The East Wollega Zone is located in the 
western part of the country, Ethiopia. Data for the EFY of 
July 2021 to June 2022 was retrospectively collected from 
August 1–30, 2022.

Data envelope analysis conceptual framework
A two-stage data envelope analysis (DEA) was employed 
in the current study. The two widely used DEA mod-
els, Banker, Charnes, and Cooper (BCC) and Charnes, 
Cooper, and Rhodes (CCR), were used to determine 
the technical efficiency (TE), pure technical efficiency 
(PTE), and scale efficiency (SE) scores for individual 
health centers which were considered as decision-mak-
ing units  (DMUs) in the first stage of the methodologi-
cal framework. The overall technical efficiency (OTE) for 
the DMUs was determined using the CCR model, which 
assumed constant returns-to-scale (CRS), strong dispos-
ability of inputs and outputs, and convexity of the pro-
duction possibility set. This efficiency value ranges from 
0 to 1. Since the aim was to use the least amount of inputs 
with the same level of production in health centers, it 
is important to note that the model used input–output 
oriented approach. In general, this model evaluated the 
health centers’ capabilities to produce a particular quan-
tity of output with the least amount of inputs or, alter-
natively, the highest level of output that can be produced 
with the same amount of input. Overall, this model meas-
ured the ability of the health centers to produce a given 
level of output using the minimum amount of input, or 
alternatively, the maximum amount of output using a 
given amount of input, using the following formula: yrj: 
amount of output r from health centre  j, xij  : amount of 
input i to health centre j, ur: weight given to output; r, vi: 
weight given to input. i, n: number of health centers; s: 
number of outputs; m: number of inputs [17, 18].

Max ho =

∑s
r=1 uryijo∑m
v=1 vixijo

Subject to;
s
r=1 uryijo
m
v=1 vixijo

≤ 1, j = 1, · · · jo, · · · n,

ur ≥ 0 r = 1, · · · , s and vi ≥ 0, i = 1 · · ·m

Max ho =
∑s

r=1 uryrjo.

Subject to;

Max ho =
∑s

r=1 uryrjo = 1

Max ho =
∑s

r=1 uryr −
∑s

r=1 vixij ≤ 0, j = 1 · · · , n

ur , vi ≥ 0

Constant returns to scale (CRS) were measured using 
the CCR model. The CCR model measuresd the health 
centre’s ability to produce the expected amount of output 
from a given amount of input using the formula;

Max ho =
∑s

r=1 uryrjo.

Subject to;

Max ho =
∑s

r=1 uryrjo = 1

 Max ho
∑s

r=1 uryr −
∑s

r=1 vixij ≤ 0, j = 1 . . . , n

ur , vi ≥ 0

The BCC model was used to measure the variable 
returns to scale (VRS). When there are variations in out-
put production levels and a proportionate increase in all 
inputs, this model works well for evaluating the PTE of 
health centers. The equation in use is:

Max ho =
∑s

r=1 uryr + zjo

Subject to;

Max ho =
∑s

r=1 uryr + zjo = 1

Max ho =
∑s

1=r uryr −
∑s

r=1 vixij + zjo ≤ 0, j = 1, · · · n

ur , vi ≥ 0

In the methodological framework of the second stage, 
the OTE scores estimated from the first stage was 
regeressed using a Tobit regression model. This was to 
identify determinants of the technical efficiency scores of 
the primary health care facilities, which included factors 
related to health centers, health care providers, and the 
environment. The coefficients (β) of the independent fac-
tors indicated their direction of influence on the depend-
ent variable, which was the OTE score. The model used 
has been expressed below [19].

Yi∗ = β0 + βxi + εi , i = 1, 2, . . . n

Yi∗ = 0, if yi ≤ 0,

Yi∗ = Yi, if 0 < Yi∗ = 1, if yi ≥ 1,

Where γi* is the limited dependent variable, which rep-
resented the technical efficiency score, γi is the observed 
dependent (censored) variable,  xi is the vector of inde-
pendent variables (factors related to health centers, 
health care providers, and the environment). β0 repre-
sented intercept (constant) whereas β1, β2 and β3 were the 
parameters of the independent variables (coefficients), εi 
was a disturbance term assumed to be independently and 
normally distributed with zero mean and constant vari-
ance σ; and i = 1, 2,…n, (n is the number of observations, 
n = 34 health centers).



Page 5 of 11Geta et al. BMC Health Services Research          (2024) 24:980  

Study variables
Input variables
The input variables comprised financial resources (salary 
and incentives) and human resources (number of admin-
istrative staffs, clinical and midwife nurses, laboratory 
technicians and technologists, pharmacy technicians and 
pharmacists, public health officers, general physicians, 
and other health care professionals, as well as other non-
clinical staffs).

Output variables
Output variables comprised the number of women who 
had 4 visits of antenatal care (4ANC), number of deliv-
eries, number of mothers who received postnatal care 
(PNC), number of women who had family planning vis-
its, number of children who received full immunization, 
number of children aged 6–59  months who received 
vitamin A supplements, number of clients counseled and 
tested for human immunodeficiency virus (HIV), num-
ber of HIV patients who had follow-up care, number of 
patients diagnosed for TB, number of TB patients who 
had follow-up care and complete their treatment, num-
ber of outpatients who visited the health facilities for 
other general health services.

Depedent variable
Overall technical efficiency scores of the health centers.

Independent variables
The explanatory variables used in the Tobit regression 
model were the location of the health centers, acces-
sibility of the health centers to transportation services, 
support from non-governmental organisations (NGOs), 
armed conflict incidents in the catchment areas, ade-
quate electricity and water supply, in-service health care 
provider training, availability of diagnostic services (lab-
oratory services), availability of adequate drug supply, 
room arrangements for proximity between related ser-
vices, and marking the rooms with the number and type 
of services they provide.

Study health facilities
Public health centers in the districts of the East Wollega 
Zone were the study facilities. In the context of the Ethio-
pian health care system, a health center is a health facility 
within the primary health care system that provides pro-
motive, preventive, curative, and rehabilitative outpatient 
care, including basic laboratory and pharmacy services. 

Efficiency (γ i∗) =β0 + β1related to health centers var.

+ β2 health care providers related var.

+ β3 environment related var.+ εi

This health facility typically has a capacity of 10 beds for 
emergency and delivery services. Health centers serve 
as referral centers for health posts and provide support-
ive supervision for health extension workers (HEWs). It 
is expected that one health center provides services to a 
population of 15,000–25,000 within its designated catch-
ment area. There were 17 districts and 67 public health 
centers in the zone. Nine districts (50%) and thirty-four 
health centers (50%) were included in the analysis.

Data collection instrument and technique
Data collection was conducted using the document 
review checklist, which was developed after the review 
of the Ethiopian standard related to the requirements for 
health care facilities. Data for the EFY of July 2021 to June 
2022 was retrospectively collected. The contents of the 
document review checklist (data collection instrument) 
included inputs, outputs, and factors related to health 
centers, the environment, and health care providers.

Data analysis
Initially, STATA 14 was used to compute descriptive sta-
tistics for each input and output variable. For each input 
and output variable, the mean, standard deviation (SD), 
minimum and maximum values were presented. Next, 
MaxDEA7 (http:// maxdea. com) was used to compute 
the technical efficiency, pure technical efficiency, scale 
efficiency scores, and input reduction and/or output 
increases.

The efficiency of the health centers below the efficiency 
frontier was measured in terms of their distance from the 
frontier. If the technical efficiency (TE) score closes to 0, 
it indicates that the health center is technically inefficient 
because its production lies below the stochastic frontier. 
The higher the value of the TE score, the closer the unit’s 
performance is to the frontier. The TE scores typically fall 
within the range of 0 to 1. A score of 0 usually indicates 
that the health care facilities (DMUs) were completely 
inefficient in health service delivery, whereas a score of 1 
suggests that the health care facilities operated at maxi-
mum efficiency in health service delivery. In this case, 
the efficiency scores between these two extremes rep-
resent varying levels of the health center’s performance 
in health service delivery. As the TE score moves from 0 
to 1, it reflects the health centers’ progress toward opti-
mal resource utilization and efficient performance of 
the health care facilities in health service delivery [20]. 
In comparison to their counterparts, health centers that 
implemented the best practice frontier were considered 
technically efficient, with an efficiency score of 1; (100% 
efficient), and the health centers were said to be efficient 
if they utilized their resources optimally, and there was 
no scope for increasing the outputs without increasing 

http://maxdea.com
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the amount of inputs used. The higher the score, the 
more efficient a health center is. Those health centers 
with a TE score estimated to be 1 were considered effi-
cient, whereas those with a TE score of < 1 were consid-
ered inefficient. This means that the health centers did 
not utilize their resources efficiently, resulting in wastage 
of resources and suboptimal outputs.

In the second stage, the estimated overall technical effi-
ciency scores obtained from the DEA were considered as 
the dependent variable and regressed against the set of 

independent variables (Fig. 1) namely healthcare facility-
related, healthcare provider-related and environment-
related factors. Finally, the statistical significance level 
was declared at P < 0.05 using the 95% confidence interval 
(CI).

Results
Inputs used and outputs produced
A total of 34 DMUs were included in the study, and from 
these DMUs, input and output data were collected based 

Table 1 Inputs used and outputs produced in health centers in East Wollega zone, Oromia regional state, Ethiopia, 2022

Average exchange rate in 2021–2022 EFY: 1USD = 44.32 ETB (Ethiopian Birr)

DMU Inputs used Outputs produced

Number of human resources Financial expenditures (ETB) MCH and Delivery General 
outpatient 
services provided

DMU001 41 4,724,970 5452 61,067

DMU002 20 2,365,390 5330 32,734

DMU003 17 2,371,432 4240 2948

DMU004 22 2,440,937 3293 31,366

DMU005 26 940,000 10,425 20,927

DMU006 34 4,198,732 3842 31,457

DMU007 34 110,000 0 9703 36,486

DMU008 24 905,000 12,260 4313

DMU009 16 400,000 12,819 8558

DMU010 25 300,000 20,538 31,556

DMU011 31 426,000 11,628 21,896

DMU012 15 750,000 2423 8107

DMU013 20 600,000 1307 11,469

DMU014 34 231,200 7584 10,870

DMU015 31 380,000 7230 52,449

DMU016 24 2,550,000 7248 23,846

DMU017 37 3,500,000 7571 201,326

DMU018 18 1,714,192 3931 16,103

DMU019 21 1,339,379 2337 4462

DMU020 25 2,042,763 5452 57,238

DMU021 35 3,074,960 12,238 88,792

DMU022 24 3,420,000 2493 12,134

DMU023 21 4,369,874 3653 29,988

DMU024 30 2,840,000 1662 16,623

DMU025 20 3,360,000 11,909 9252

DMU026 24 4,312,650 4327 19,101

DMU027 42 7,700,000 20,400 16,686

DMU028 18 4,614,815 9 7

DMU029 18 4,614,815 5 6

DMU030 32 340,000 3071 43,784

DMUO31 49 700,000 5190 79,313

DMU032 30 4,934,734 7512 59,350

DMU033 34 3,720,000 4136 2756

DMU034 39 3,600,000 540 2



Page 7 of 11Geta et al. BMC Health Services Research          (2024) 24:980  

on the data from July 1, 2021, to June 30, 2022 of one EFY. 
For the purpose of analysis, the input variables were cat-
egorized into financial resources and human resources, 
while maternal and child health (MCH), delivery, and 
general outpatient service were considered as output var-
iables (Table 1).

Efficiency of the health centers
Efficient decision units in the DEA efficiency analysis 
model were defined relative to less efficient units, not 
absolute. The DMUs in our case were health centers. 
The estimating technique evaluated an individual health 
center’s efficiency by comparing its performance with a 
group of other efficient health centers. A health center’s 
efficiency reference set was the efficient health center 
that was used to evaluate the other health centers. The 
reasons behind the classification of an inefficient health 
centers as inefficient units were demonstrated by the effi-
cient reference set’s performance across the evaluation 
dimensions (Table 2).

Out of 34 health centers, only 3(8.82%) of them were 
technically efficient, and almost all 31(91.18%) were inef-
ficient. On average, the OTE of the all 34 health centers 
was estimated to be 0.47, 95% CI = (0.36, 0.57). The OTE 
scores of the health centers varied greatly, from the low-
est of 0.0003 to the highest of 1, implying that most of 
the health centers were using more resources to produce 
output than what other health centers with comparable 
resource levels were producing.

Scale-inefficient health centers had efficiency 
scores  ranging from 0.0004 to 0.99. Thirty-one (91.2%) 
scale-inefficient health centers  had an average score of 
0.54; indicating that these health centers might, on aver-
age reduce 46% of their resources while maintaining the 
same amount of outputs. With a scale efficiency of 100%, 
three of the healthcare facilities (8.82%) had the highest 
efficiency score for their particular input–output mix.

Regarding PTE scores, 8(23.53%) of the health centers 
were efficient, and the average score was 0.77 ± 0.18. The 
return scales (RTS) of 1(2.94%), 3(8.82%), and 31(88.22%) 
health centers were decreasing return scales (DRS), con-
stant return scales (CRS), and increasing return scales 
(IRS), respectively.

Determinants of overall technical efficiency
In this study, the Tobit regression model was used to 
identify the determinants of the technical efficiency  of 
the health centers. As a dependent variable, the health 
facility’s technical efficiency score was calculated from 
the DEA; Tobit regression was subsequently carried out 
(Table 3).

The location of the health centers, armed conflict 
incidents in the catchment areas of the health cent-
ers, and in-service training of the healthcare providers 
working in healthcare facicilities significantly influ-
enced the technical efficiency scores of the health cent-
ers. Accordingly, the OTE of those health centers that 
were found in urban areas of the districts declined by 
35%, 95% CI, β = -0.35(-0.54, -0.07) compared to the 
health centers found in rural areas of the districts. 
Similarly, the OTE of the health centers with catch-
ment areas faced armed conflict incidents declined by 

Table 2 Technicanl efficiency scores of health centers in East 
Wollega Zones, Oromia regional state, Ethiopia, 2022

DMU OTE scores 
(CRS)

PTE scores 
(VRS)

SE scores RTS

DMU001 0.35 0.52 0.68 Increasing

DMU002 0.50 0.90 0.56 Increasing

DMU003 0.30 0.89 0.34 Increasing

DMU004 0.36 0.80 0.44 Increasing

DMU005 0.52 0.66 0.78 Increasing

DMU006 0.23 0.52 0.47 Increasing

DMU007 0.46 0.63 0.74 Increasing

DMU008 0.62 0.66 0.94 Increasing

DMU009 0.96 1 0.98 Increasing

DMU010 1 1 1 Constant

DMU011 0.51 0.75 0.67 Increasing

DMU012 0.24 1 0.24 Increasing

DMU013 0.23 0.81 0.29 Increasing

DM0014 0.48 1 0.48 Increasing

DMU015 1 1 1 Constant

DMU016 0.44 0.72 0.62 Increasing

DMU017 1 1 1 Constant

DM0018 0.35 0.89 0.39 Increasing

DMU019 0.14 0.71 0.20 Increasing

DMU020 0.55 0.83 0.67 Increasing

DMU021 0.72 0.74 0.97 Increasing

DMU022 0.18 0.64 0.27 Increasing

DMU023 0.38 0.84 0.48 Increasing

DMU024 0.14 0.53 0.26 Increasing

DMU025 0.72 0.80 0.91 Increasing

DMU026 0.30 0.68 0.43 Increasing

DMU027 0.59 0.59 1.00 Increasing

DMU028 0.0006 0.83 0.0007 Increasing

DMU029 0.0003 0.83 0.0004 Increasing

DMU030 0.93 1 0.93 Increasing

DMUO31 0.91 1 0.98 Decreasing

DMU032 0.52 0.71 0.76 Increasing

DMU033 0.15 0.45 0.33 Increasing

DMU034 0.02 0.39 0.04 Increasing

Mean ± SD 0.47 ± 0.30 0.77 ± 0.18 0.58 ± 0.32
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21%, 95% CI, β = -0.21 (-0.39, -0.03) compared to those 
health centers’ catchment areas that did not face the 
problem.

However, the in-service training of the health care 
providers who were working in the study healthcare 
facilities significantly improved the technical efficiency 
scores of the health centers. As a result, the OTE of 
the health centers in which their health care providers 
received adequate in-service training increased by 27%, 
95% CI, β = 0.27 (0.05, 0.49).

Discussion
The current study evaluated the technical efficiency of 
the health centers and identified the determinants of 
their efficiency. As a result, only one health center out 
of every 10 health centers operated efficiently, mean-
ing that about 90% of health centers were inefficient. 
The average PTE score was 77%, which purely reflected 
the health centers’ managerial performance to organize 
inputs. This indicated that the health centers exhibited 
a 33% failure of managerial performance to organize 

the available health care resources. The ratio of OTE 
to PTE or CRS to VRS provided the SE scores. Accord-
ingly, the majority of the DMUs, 88.22%, exhibited IRS 
that could expand their scale of efficiency without addi-
tional inputs, whereas only about 2% exhibited DRS 
that should scale down its scale of operation in order 
to operate at the most productive scale size (MPSS). 
Incontrst to this, the study conducted in China showed 
that more than half of the health care facilities oper-
ated at a DRS meaning that again in efficiency could be 
achieved only through downsizing the scale of opera-
tion in nearly 60% of the provinces [21].

In the study, the technical inefficiency of the health 
centers was significantly higher than the technical inef-
ficiency findings of the study conducted in Sub-Saharan 
Africa countries (SSA): 65% of public health centers in 
Ghana [22], 59% in Pujehun district of Sierra Leone [23], 
56% of public health centers in Kenya [24], and 50% of 
public health centers in Jimma Zone of Ethiopia [25] were 
technically inefficient. Similary, the systematic review 
study conducted in SSA showed that less than 40% of 

Table 3 Determinants of the overall technical efficiecy (OTE) of the health ceneters using Tobit regeression model in East Wollega 
zone, Oromia regional state, Ethiopia, 2022

Number of obs = 34,  LR chi2(11) = 29, Prob > chi2= 0.002, Log likelihood = 1.9278719,  Pseudo  R2 = 1.1509
* P-value ˂0.05

Variables Response 
category

N(%) OTE scores using 95% CI

Coef. (β) P >|t| 95% CI

Location of the health centers Urban 11(32.35) -0.31 0.013 (-0.54, -0.07)*

Rural 23(67.65) Ref

Accessibility of HC to transportation service Yes 13(38.24) 0.02 0.764 (-0.14, 0.19)

No 21(61.76) Ref

Supported by NGOs Yes 18(52.94) 0.10 0.457 (-0.17,-0 .36)

No 16(47.06) Ref

Armed conflit incidents in catchment population Yes 15 (44.12) -0.21 0.021 (-0.39, -0.03)*

No 19(55.88) Ref

Adequate electricity and water supply Yes 18(52.94) -0.08 0.567 (-0.26, 0 .15)

No 16(47.06) Ref

In-service training of health care providers Yes 26(76.47) 0.27 0.021 (0.06,0.49)*

No 8(23.53) Ref

Adequacy of incentives for care providers Yes 27(79.41) 0.02 0.873 (-0.18,—0.21)

No 7(20.59) Ref

Availability of diagnostic services (Laboratory) Yes 29(85.29) -0.06 0.609 (-0.32, 0 .19)

No 5(14.71) Ref

Availability of adequate drug supply Yes 22(64.71) 0.07 0.451 (-0.12, 0.26)

No 12(35.29) Ref

Room arrangements for proximity between related services Yes 29(85.29) 0.06 0.617 (-0.17, 0. 281)

No 5(14.71) Ref

Marking rooms with number and type of services it provides Yes 30(88.24) -0.08 0.553 (-0.37,-0 .21)

No 4(11.76) Ref

Cons (β0) 0.89 0.030 (0.01, 1.69)
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the studied health facilities were technically efficient in 
SSA countries [26]. These substantial discrepancies could 
be due to the armed conflict incidents in the catchment 
areas of the study health centers. This is supported by 
evidence that almost half of catchment areas of the studiy 
health centers experienced such conflicts.

The efficiency scores of the health centers varied 
significantly, from the lowest of 0.0003 to the highest 
of 1, indicating that some health centers were using 
more resources to produce output than  other health 
centers with comparable amounts of resources. While 
only about one out of ten health centers had a scale 
efficiency of 100%, indicating that they had the most 
productive size for the particular input–output mix, 
in contrast to this, nine out of ten health centers were 
technically inefficient with 54% scale efficiency, imply-
ing they might reduce their healthcare resources almost 
by half while maintaining the same quantity of outputs 
(health services). This efficiency score was lower when 
compared to the efficiency score of health care facili-
ties in Afghanstan, which showed the average efficiency 
score of health facilities was 0.74, when only 8.1% of 
the health care facilities had efficiency scores of 1(100% 
efficient) [27].

In the present study, the inefficiency level of health 
care facilities was high, which may have had an impact 
on the delivery of health care services. Different studies 
showed that the delivery of healthcare services is greatly 
impacted by the efficient use of healthcare resources [6–
8]. and despite the scarcity of health care resources in the 
health sector, in most low- and middle-income countries 
(LMICs), the inefficiency of the sector persists [28].

Once more, the study identified determinants of the 
technical efficiency of the health centers. As a result, the 
efficiency score of those health centers that were located 
in the urban areas of the study districts declined by one-
third. This finding in lines with the study conducted in 
SSA countries, showed that the location of health care 
facilities is significantly associated with the technical effi-
ciency of the facilities [26]. Similarly, the study conducted 
in Europe showed that, despite performing similarly 
in the efficiency dimensions, a number of rural health-
care care facilities were found to be the best performers 
compared to urban health facilities [29]. Also, the study 
conducted in China revealed that the average technical 
efficiency of urban primary healthcare institutions fluctu-
ated from 63.3% to 67.1%, which was lower than that of 
rural facilities (75.8–82.2%) from 2009 to 2019 [30].

The availability of different public and private health 
facilities in urban areas, such as public hospitals and pri-
vate clinics, might contribute to the fact that rural health 
centers were significantly more efficient compared to 
those health centers found in the urban areas of the study 

districts. Patients might opt for these health facilities 
rather than public health centers in urban areas. In con-
trast to this, in rural areas, such options were not avail-
able. Again, these health facilities, the public and private 
health facilities might share the same catchment areas in 
urban areas, which could impact their health care utiliza-
tion, resulting in under-utilization and lower outputs (the 
number of patients and clients who utilized the health 
services from the health facilities).

Similarly, the armed conflict incidents in the catchment 
areas of the health centers had a significant impact on the 
technical efficiency of the health centers. Accordingly, 
the efficiency of the health centers that of the catchment 
areas experienced armed conflicts declined by one-fifth 
compared to the health centers that of the catchment 
area did not experience such conflicts.

In the same way, the study  conducted in Syria showed 
that the utilization of routine health services, such as ANC 
and outpatient consultations were  negatively correlated 
with conflict incidents [31]; a study in Cameroon revealed 
that the population’s utilization of healthcare services 
declined during the armed conflict [32]; a study in Nigeria 
showed that living in a conflict-affected area significantly 
decreases the likelihood of using healthcare services [33].

This could be due to the fact that healthcare provid-
ers in areas affected by violence may face many obsta-
cles. They first encounter health system limitations: lack 
of medicines, medical supplies, healthcare workers, and 
financial resources are all consequences of conflict, which 
also harms health and the infrastructure that supports it. 
Additionally, it adds to the load already placed on health 
services. Second, access to communities in need of health 
care by both these populations and health personnel is 
made more challenging by armed conflict [33].

Furthermore, in-service training of the health care 
providers significantly improved the efficiency of the 
health centers. In the current study, the efficiency scores 
of health centers that of the health care providers had 
adequate in-service training increased by one-fourth 
compared to those health centers that of the staffs had 
inadequate in-service training. Similar to this, a scop-
ing review study in LMICs revealed that combined and 
multidimensional training interventions could aid in 
enhancing the knowledge, competencies, and abilities 
of healthcare professionals in data administration and 
health care delivery [34].

Limitatations of the study
This study thoroughly evaluated the technical efficiency 
level of public health centers in delivering health services 
by using an input–output-oriented DEA model. Addi-
tionally, it pinpointed the determinants of technical effi-
ciency in these health centers using a Tobit regression 
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analysis. However, this technical efficiency analysis report 
in this study was based on the inputs and outputs data 
for the 2021–2022 EFY. Much might have been changed 
since 2021–2022 EFY. The findings aimed to bring atten-
tion to the potential advantages of this particular type of 
efficiency study rather than to provide blind guidance for 
decision-making in health care system. Due to a lack of 
data, the study did not include spending on drugs, non-
pharmaceutical supplies, and other non-wage expendi-
tures among the inputs. The DEA model only measures 
efficiency relative to best practice within the health 
center samples. Thus, any change in any type and number 
of health facilities and varibales included in the analysis 
can result in the different findings.

Policy implication of the study
In the current study, it was found that 90% of health cent-
ers were operating below scale efficiency, leading to the 
wastage of nearly half of the healthcare resources. This 
inefficiency likely had detrimental effects on health-
care service delivery. The findings suggest that merely 
allocating resources is insufficient for enhancing facil-
ity efficiency. Instead, a dual approach is necessary. This 
includes addressing enabling factors such as providing 
in-service training opportunities for healthcare providers 
and considering the strategic location of healthcare facili-
ties. Simultaneously, it is imperative to mitigate disabling 
factors, like the incidents of armed conflicts within the 
catchment areas of these health care facilities. Imple-
menting these measures at all levels could significantly 
improve the efficiency of health care facilities in health-
care deliveries.

Conclusions
Only one out of ten health centers operated with tech-
nical efficiency, indicating that approximately nine out 
of ten health centers used nearly half of the healthcare 
resources inefficiently. This is despite the fact that they 
could potentially reduce their inputs by nearly half while 
still maintaining the same level of output. The location 
of health centers and the armed conflict incidents in 
the catchment areas of the health centers significantly 
declined the efficiency scores of the health centers, 
whereas in-service training of the health care providers 
significantly increased the efficiency of the health centers.

Therefore, we strongly recommend the government 
and the health sector to focus on improving the health 
service delivery in the health centers by making efficient 
utilization of the health care resources, resolving armed 
conflicts with concerned bodies, organizing training 

opportunities for health care providers, and taking into 
account the rural and urban locations of the healthcare 
facilities when allocating resources for the healthcare 
facilities.
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