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:ABSTRACT
1

‘Introduction:Managers need to evaluate the performance of their
!subordinates in order to plan, organize, and improve the performance of their
forganizations. In this study, the performance and efficiency of the district's
| primary health care (PHC) system in the southeast of Iran were evaluated using
i the data envelopment analysis (DEA) model.

iMethods: In this study, the efficiency of 9 cities affiliated to Kerman
i University of Medical Sciences was analyzed in 2019. The quantitative non-
i parametric DEA was used to evaluate the performance of the PHC system in
Ithe districts. Human forces, physical facilities, and vehicles were the variables
‘used as the inputs, and the number of services and service recipients was
!considered as the outputs to measure efficiency. Data collection was done in
!the field using a checklist. The data were analyzed using the DEAP 2.1
!software, efficiency was calculated with the output maximization approach and
!the assumption of variable returns to scale. It was carried out as linear
! programming with nine scenarios for nine districts in 2018.

!Results: The mean efficiency of the studied districts with the assumption of
!variable returns to scale was 0.68, indicating at least 32% capacity to increase
tefficiency in the studied PHC systems without any increase in production
! factors. According to the mean values, Kerman was efficient while the other 8
!districts were inefficient. The most inefficient PHC systems were those of
! Shahr-e Babak, Baft, and Orzooieh.

!Conclusion: Inefficiency in most PHC systems of the studied districts,
findicating that PHC managers can provide more health services to the
fcommunity through proper management of available resources. Inefficient
Idistricts can compare themselves with successful and reference districts to
i eliminate their shortcomings and improve their performance.
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Extended Abstract

'Introduction

Primary healthcare (PHC) is an essential
part of any health system and a reliable
source for reducing the global burden of
chronic diseases and elderly populations.
[1-3] PHC will play a pivotal role in
achieving  sustainable  development.
Therefore, many issues related to the goals
of sustainable development can be
addressed through PHC. [4] Evidence
shows that in health systems prone to PHC,
there are better health outcomes, access,
comprehensiveness, continuity,
productivity, financial stability, and greater
user satisfaction and participation.
However, since health care reform does not
pay enough attention to first-level services,
PHC usually has a minor role and position
in health systems. Hence, the World Health
Organization (WHO) has wurged its
members to prioritize strengthening their
PHC. [5, 6] In Iran, providing PHC through
district health networks (DHNSs) is one of
the main strategies to achieve universal
health coverage (UHC) and reduce the gap
between health outcomes in rural and urban
areas. [7] However, one of the health threats
to developing countries, including Iran, is
the inefficient use of resources. Thus,
resource management and more effective
and efficient use of the resources play a
vital role in strengthening PHC. [8]
Therefore, evaluating and improving the
health system is inevitable, [9] and
efficiency measurement is one of the ways
to evaluate and improve health systems.
Knowing about the efficiency levels of the
health centers helps policy makers and
managers of the health system to play their
roles more effectively and efficiently. [10,
11] Although PHC has always been
considered both in terms of social welfare
and resource use,and has doubled the
importance of research on the efficiency of
PHC systems, a review of the related
studies shows that most efficiency studies

il

focused on hospitals, and the efficiency of
PHC systems and health centers received
less attention. [12] Given that investment in
reforms based on PHC can lead to
sustainable development of the health
system, policymakers around the world are
trying to improve the effectiveness and
efficiency of PHC delivery. [13, 14] Due to
the fact that no study had examined the
performance and efficiency of the district’s
primary health care system (DPHCS) in
Iran, it was needed to fill the
information/knowledge gap. Therefore, the
present research was conducted to evaluate
the performance and efficiency of the
DPHCS in Kerman province.

'Methods

In this study, the efficiency of 9 cities
affiliated to Kerman University of Medical
Sciences (KMU) was analyzed in 2019. A
field method was used to collect the data,
and the researcher gathered the data on the
inputs and outputs from the vice-chancellor
for health at KMU. The variables used in
this study included two categories of inputs
and outputs. First, a list of the variables was
made using the available resources. Then,
the indicators were monitored and screened
by the health and health economics experts.
So, five variables were considered to
measure efficiency. The efficiency of the
DPHCS was examined using different
scenarios and combinations of variables
(Table 1). Thus, the required data for
measuring efficiency were first collected
through a field method and using the
statistics available in the Integrated Health
System (SIB) of the Health Deputy of
KMU. Then, the data were analyzed using
the DEAP software and the efficiency was
measured. In this study, the performance
and efficiency of the DPHCS covered by
KMU were calculated through the
nonparametric method of DEA based on
outputs maximization and the assumption
of variable returns to scale.
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Table 1. Scenarios for measuring the efficiency of the DPHCS covered by KMU

Variables inputs
human forces = physical facilities
Scenarios
A * *
B *
C *
D * *
E *
F *
G *
H *

One of the main reasons for choosing the
outputs maximization model (output
oriented) was the importance of health
services and the need for public health
coverage. In other words, the ultimate goal
was to provide PHC services to more
people.

'Results

The efficiency of the DPHCS in nine
districts affiliated to KMU in 2018 was
calculated using the comprehensive data
analysis method with an output-oriented

outputs
vehicles number of service number of services
recipients provided

*
* *
* *

*

* *
* *

* *
* *
* * *

approach. Table 2 shows the value of each
variable for measuring the efficiency of the
DPHCS in the intended districts in 2018.
According to this table, Kerman and
Kuhbanan districts had the highest and
lowest inputs and outputs, respectively. The
results showed an average technical
efficiency of 0.68 for the studied districts
with the assumption of variable return to
scale (BCC), which indicated at least 32%
increase in the output capacity of the
DPHCS in KMU without any changes in
the inputs.

Table 2. Amounts of inputs and outputs of the DPHCS covered by KMU in 2018

Variables inputs

human physical

Districts forces facilities
Orzooieh 94 40
Baft 150 50
Bardsir 162 41
Rabor 60 26
Ravar 80 20
Zarand 267 73
Shahr-e Babak 190 37
Kerman 1033 148
Kuhbanan 50 11

52

outputs
vehicles  service recipients  services provided

28 80204 518009
30 98972 924089
32 161492 1237093
23 68586 434296
14 67613 408508
67 285354 1891664
25 131088 948842
115 1183492 8126767
12 49779 370356
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According to the mean values of the (Average of scenarios). Table 3 shows the
scenarios, Kerman district was totally values of technical efficiency, managerial
efficient, but other districts were inefficient efficiency and scale efficiency of the health
and obtained scores of 0.755 to 0.506 system of the studied cities.
Table 3. Efficiency of the DPHCS covered by KMU in 2018
Scenario
A B C D E F G H | Average
Variables
Kerman  Tg1 1 1 1 1 1 1 1 1 1 1
ME2 1 1 1 1 1 1 1 1 1 1
SE® 1 1 1 1 1 1 1 1 1 1
RS* - - - - - - - - - -

Kuhbanan = TE  0.942 0.942 00942 0.869 0.869 0.613 0.566 0.613 0.437 0.755
ME 1 1 1 1 1 1 1 1 1 1

SE  0.942 0.942 0942 0.869 0.869 0.613 0566 0.613 0.437 0.755

RS Irs® Irs Irs Irs Irs Irs Irs Irs Irs Irs

TE 0971 0971 0971 087 0.87 0549 0493 0549 0547 0.744

_ ME 0.986 0.986 0.986 0.871 0.873 0598 0.598 0.659 0.659 0.802
Bardsir SE  0.984 0.984 0.984 0.999 0.997 00919 0.823 0.833 083 0928
RS Irs Irs Irs Irs Irs Irs Irs Irs Irs Irs

Zarand | TE 0.901 0.901 0.933 00933 0.933 0489 0489 0472 0414 0.714
ME 0.908 0.908 0.933 0.933 0.933 0.507 0.507 0487 0436 0728

SE 0991 0991 1 1 1 0964 0964 0968 095 00981

RS Irs Irs - - Drs Irs Irs Irs Irs Irs

TE 092 092 0998 00998 0998 0.33 033 0304 029 065

ME 0.967 0967 1 1 1 0394 0401 0362 0401 0721

Rabor SE  0.952 0.952 0.998 0.998 0.998 0.836 0.822 0.84 0.722 0.902
RS Irs Irs Irs Irs Irs Irs Irs Irs Irs Irs

Ravar TE 0649 0.649 0.738 0.738 0.738 0.423 0.469 0413 0469 06
ME 0.673 0.784 0.739 0.778 0.942 0.544 0.942 0.784 00942 0.792

SE  0.965 0.828 0.998 0.949 0.783 0.777 0.498 0.527 0.498 0.758

RS Irs Irs Irs Irs Irs Irs Irs Irs Irs Irs
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Table 3. Continue

Scenario

A B C D E F G H | Average

Variables

Shahr-e  Tg | 0635 0635 0635 0.602 0.602 0467 051 0537 0537 0575
Babak ME  0.643 | 0.703 0.643 0.611  0.68  0.515 | 0.68 | 0.703 0.703  0.653
SE | 0.987 0.903  0.987  0.986 0.886 0.907 0.75  0.764 0.764  0.881

RS Irs Irs Irs Irs Irs Irs Irs Irs Irs Irs

Baft  TE 0783 0783 0783 0576 0576 0333 0.321 0436 0436 0551
ME 0797 0.797 0.797 0576 058 0.358 0.399 0535 0535 0.597
SE 0982 0982 0982 0.999 0993 0939 0803 0814 0814 0.923
RS | Irs Irs Irs - Irs Irs Irs Irs Irs Irs
Orzooieh  tg ' 07 = 07 0745 0745 0745 0251 0.278 0262 0278 0-506
ME  0.722 0722 0.746 0.746 0.746 0277 0355 0329 0355 0-995

SE | 097 097 0999 00999 0999 0906 0784 0796 0.784 0912

RS | Irs Irs Irs Irs Irs Irs Irs Irs Irs Irs

1. TE: Technical Efficiency 2. ME: Managerial Efficiency 3. SE: Scale Efficiency 4. RS: Return to Scale 5. Irs:
Increasing 6. Drs: Decreasing

Based on the obtained data, the districts were
classified into three groups: efficient,
moderately efficient, and inefficient. Table 4
shows the ranking of the studied districts in
2018 for different scenarios. The districts were
arranged according to the mean ranks, so that

the lowest rank indicated the highest efficiency
and the highest rank represented the lowest.
According to the results, no fluctuations were
observed in the different scenarios of Kerman
district, but most districts experienced relative
fluctuations in their rankings.

Table 4. Ranking of the DPHCS covered by KMU in 2018

Variables Number of Number of times
Average
A B C D E F G H . times in top 3 in bottom 3
- ranking
Districts
Kerman 1/1 1 1 1 1 1 1 1 9 0
6 0
Kuhbanan ' 2 ' 2 3 4 4 2 2 2 2
Bardsit 3 3 4 5 5 3 3 3 3 5 0
Zarand 5 5 5 3 3 4 5 5 4 2 0
Rabor 4 4 2 2 2 8 7 8 5 3 4
Ravar 8 8 8 7 7 6 6 7 6 0 6
Shahr-e
Babak 9 9 9 8 8 5 4 4 7 1 5
Baft 6 6 6 9 9 7 8 6 8 0 4
. 0 7
Orzooieh 7.7 7 6,6 9 9 9 9
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Table 5 shows the optimal values and the
capacity of increased outputs of the health
system of the studied districts in 2018. On
average, the highest increase in capacities
in terms of "the number of service
recipients” were found in Baft and
Orzooieh districts with 56.8% and 54.8%,
respectively, and the lowest were found in

Ravar and Bardsir with 21.7% and 30.2%,
respectively. Also, on average, the highest
increase in capacity in terms of the "number
of services provided® was found in
Orzooieh (57.4%) and Rabor (47.4%),
respectively, and the lowest was obtained
for Kuhbanan (22.5%) and Bardsir
(22.6%), respectively (Table 5).

Table 5. The average optimal level and the amount of increase capacity to the outputs of the DPHCS
covered by KMU in 2018

service recipients

Districts Optimal .
level (%)Increase capacity

Orzooieh 177362 97158 (54.8)
Baft 229291 130319 (56.8)
Bardsir 231212 69720 (30.2)
Rabor 120229 51643 (43)
Ravar 86348 18735 (21.7)
Zarand 449696 164342 (36.5)
Shahr-e Babak 211582 80494 (38)

Kerman 1183492 0
Kuhbanan 49779 15033 (30.2)
'Discussion

According to the results, the performance of
the DPHCS in Kerman and Kuhbanan
during 2018 was more favorable than other
districts. For instance, the results indicated
that with 57.4% of the available inputs, the
health managers of Orzooieh district had
the potential of increasing the provision of
health services to the community. In other
words, the DPHCS of Orzooieh was using
only 42.6% of its capacity. Thus, the health
managers of Orzooieh district could use
proper planning to provide more services to
the covered population. Otherwise, they
had to reduce and adjust the inputs to
improve efficiency. The same analysis can
be used for other districts. The results
showed that the efficiency of the DPHCS of
Shahr-e Babak, Ravar and Rabor districts
fluctuated more in different scenarios. This
means that, according to the classification
carried out, they were considered as

55

services provided

Optimal level (%)Increase capacity
1216812 698803 (57.4)
1584718 660629 (41.7)
1597340 360247 (22.6)
824970 390674 (47.4)
607047 198539 (32.7)
3084878 1193214 (38.7)
1473400 524559 (35.6)
8126767 0
370356 83330 (225)

efficient districts in some scenarios and
inefficient in others. For example, the
district of Rabor was efficient (0.998) in
three scenarios, but achieved an efficiency
score of <0.4 in the others. An examination
of the inputs and outputs used in the
scenarios shows that human forces and
service recipients were respectively the
common inputs and outputs in three
scenarios in which the district of Rabor was
quite efficient. But in the four scenarios in
which the district achieved low efficiency,
human forces were not an input. Therefore,
the available human forces in this district
had probably been used well, but the other
two inputs had not. Thus, it is necessary for
district health managers to consider the
limitations and work in accordance with
their conditions in order to improve their
efficiency levels. Health managers can
improve their efficiency by modifying the
inputs, but the importance of access (to) and
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utilization (from) health services should not
be overlooked because one of the main
goals of the health system is public access
to health services, equity and strengthening
them. Paying attention to equity and access
is important along with improving
efficiency and effectiveness. [15] It is more
appropriate for health managers to
prioritize the improvement and expansion
of service delivery in their area of
responsibility over the modification of the
inputs. To increase the output, not only
service providers (Supply side) should be
encouraged to provide quality and effective
services, but the covered population and
service recipients (Demand side) should
also be encouraged to use health services in
PHC centers. A study by Marschall et al.
also showed that improving access to
primary care facilities had a significant
impact on their efficiency. Hence,
managers and policymakers must remove
the barriers to the demand for access to
PHC. [16] By conducting cultural,
promotional, and educational activities,
health managers can encourage people to
use primary care services and expand the
provision of the services to all people
covered. [17] Many primary care
professionals have divided the determinants
of health center performance into two
categories: external factors such as
population size, access to the health centers,
and access to the nearest hospital, and
internal factors such as staff skills and
behavior or managerial competence. They
believe that the external factors has greater
importance and affects efficiency to a
higher degree. [18] In general, inefficiency
can be affected by various factors such as
environmental, structural, and
organizational ones. [19] In the study by
Oikonomou et al. in Greece, two factors,
including population coverage and distance
to the nearest health center in the city, were
identified as structural factors affecting
efficiency. In their study, efficient centers
had a relatively large population and were
located near large districts. [18] In other
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countries, the role of structural factors in
determining the efficiency of primary care
units has been emphasized. [16, 20] In this
regard, the lack of appropriate mechanisms
to evaluate the performance of primary care
units is considered as the cause of clinical
and administrative deficiencies in primary
care services. [18, 21] Therefore,
conducting further research and evaluations
in highly inefficient units can help identify
the weaknesses and failures and guide
efforts to eliminate the barriers to proper
performance. On the other hand,
investigating relatively efficient units can
facilitate the identification and
dissemination of appropriate operational
procedures as well as the monitoring of
progress towards objectives. This process
may lead to increased productivity in both
inefficient and inefficient units. [18] A
study by Cordero et al. indicated that
environmental factors had a significant and
negative effect on the performance, quality,
and efficiency of primary health care
providers. [22] Meanwhile, migration of
young people from rural to urban areas or
from small towns to large cities provides
the basis for changing the age pyramid of
such areas towards adulthood and aging,
and decreases the population at
reproductive ages. This will reduce the
demand for major services provided by
health centers, including vaccinations,
maternity and postpartum services, etc. In
their study, Ali-Mohammadi et al. also
acknowledged that the number of people in
need of health services depended on the
covered population and its age
composition, and these characteristics
would directly affect the number of services
provided and would thus affect efficiency.
[17] According to Zare-Ahmadabadi et al.,
non-referral and the covered population
structure were the reasons for the
fluctuation of the efficiency of health
centers. They suggest that in order to
increase the efficiency of efficient centers,
health officials and managers need to
change the geographical areas covered, to
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float the working hours of the specialized
personnel in health centers, and to apply
zoning. [23] Rahimi et al. also considered
migration and demographic transition as
two social trends affecting the performance
of the Iranian health system in the coming
years. [24] Thus, in order to have an
efficient system, it is necessary to provide
health services based on the macro and
current policies of the country, the age
composition of the society and its health
needs. For example, due to the policy of
reducing childbearing in Iran, contraceptive
services were once widely provided in
health centers. However, in response to the
rapid trend of declining fertility in Iran,
pregnancy incentive policies have been on
the agenda since 2014, limiting the
provision of contraceptive services in
health units and increasing the importance
of pregnancy care. Even now, due to the
change in the age pyramid and the
movement towards increasing the elderly
population, [24] it is necessary for the
health system to develop and provide
appropriate services for this population
group. However, dealing with inefficiency
is not possible only by taking actions at
operational and executive levels, because
inefficiency is mainly associated with the
weaknesses of the PHC system in
management and policy-making areas such
as budgeting and service purchasing,
human resource planning and development,
targeting, performance  management,
quality improvement, coordination,
evaluation, monitoring, and control.
Therefore, a new culture must be built
through the implementation of structural,
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