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Maternal and Child Health (MCH) service programs as an indicator of the status of 
community's health status are available at every Public Health Center (PHC) in 
Banyumas District. However, these services are still inadequate to improve the health 
status of mothers and children. The condition of the COVID-19 pandemic in early 
2020 caused several MCH services not to run as previously planned. This study 
aimed to describe the implementation and efficiency of MCH services in PHC in 
Banyumas Regency. The method used in this study was a quantitative approach 
using secondary data on health workers and the output of MCH services at the PHC. 
Data were analyzed using the Data Envelopment Analysis (DEA) method, with the 
unit of analysis being aggregate data at 10 selected PHCs using a purposive sampling 
technique. The results showed that 60% of the PHCs were technically efficient (VRS 
value 1,0), and 40% of the PHCs were technically inefficient (VRS value < 1,0). The 
analysis's findings indicated there were differences between efficient and inefficient 
PHCs in terms of the input (health personnel) and output (service use). The 
inefficiency of the PHC is caused by the less optimal utilization of health workers 
and the low utilization of PHC health services by the community. Additionally, to 
meet the coverage of service criteria set by the government, MCH services at the 
PHC in the Banyumas Regency region have been provided following the current 
standard operating procedures. Public Health Centers must maximize the utilization 
of health personnel to improve technical efficiency and condition service activities 
during the pandemic by adjusting regional policies while still complying with health 
protocols. 
 
Keywords: efficiency, maternal and child health, public health center 

 

 
 

 

 

 

p-ISSN  2086-6380, e-ISSN  2548-7949 

mailto:lulunafisah94@unsoed.ac.id
https://doi.org/10.26553/jikm.2023.14.2.162-173
https://doi.org/10.26553/jikm.2023.14.2.162-173
http://ejournal.fkm.unsri.ac.id/index.php/jikm


 
 

July  2023      163 

Introduction 

Public Health Centers (PHC), referred to Puskesmas is a technical implementation unit for 

the Health Service. PHC is responsible for administering community and individual health service 

efforts in its working area.1 As a community-based health service center in Indonesia, PHC is also 

responsible for providing maternal and child health services, which is an indicator of community 

health status (National Academy of Sciences 2014). Hence, initiatives to enhance mother and child 

health require special consideration. Although PHCs currently have decent access to healthcare, 

maternal and infant mortality rates are still high.2 Every PHC in Banyumas District offers services 

for maternal and child health care. Antenatal Care (ANC), vaccinations, family planning, and 

community-based Integrated Management of Childhood Illness (IMCI) are among the MCH 

services provided at the PHC in question. However, these services are still inadequate to improve 

the health status of mothers and children. 

The Maternal Mortality Rate (MMR) in the Banyumas Regency in 2019 was 38 per 100,000 

live births. Compared to 2018, the Maternal Mortality Rate (MMR) had greatly decreased where 

previously it reached 67.54 per 100,000 live births. Despite this, the MMR in Banyumas Regency 

has reached the target set by the National Medium Term Development Plan (referred to Rencana 

Pembangunan Jangka Menengah Nasional or RPJMN) from 2015 to 2019 of 306 per 100,000 live 

births. The Infant Mortality Rate (IMR) in Banyumas Regency in 2019 was 7.41 per 1000 live 

births. This coverage has exceeded the RPJMN target IMR of 24 per 1000 live births. Meanwhile, 

the under-five mortality rate in 2019 was 9.17 per 1000 live births, exceeding the RPJMN target of 

23 per 1000 live births.3 Poor prenatal and postpartum health services, delays in dealing with risky 

circumstances and the referral system, discrepancies in health services, and a lack of suitable health 

resources and accompanying equipment are all likely contributors to this condition.2,4,5 

Various program strategies have been implemented to reduce maternal mortality, infant 

mortality, and under-five mortality. Various efforts to suppress MMR and IMR in Banyumas 

Regency were carried out through the Integrated ANC EMAS (Expanding Mother and Newborn 

Survival Expansion) Program, Optimizing Midwives, Optimizing MCH Books, Optimizing 

antenatal care visits (ANC-1 and ANC-4), optimizing Birth Planning and Complication Prevention 

Program (referred to Program Perencanaan Persalinan dan Pencengahan Komplikasi or P4K) 

with stickers and high-risk detection, Village Optimization Standby and village health forums, and 

other initiatives, such as routine coffee morning meetings every 2-3 months at the Regent's Hall 

which involve cross-sectoral involvement.3,6 

The COVID-19 pandemic circumstances in early 2020 prevented some maternity and child 

health service programs from operating as expected. To minimize contact between health 

professionals and patients who might contract COVID-19, a few home visits were also made. The 

number of active family planning participants has also decreased as a result of people's 
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apprehension about accessing family planning services.7 This condition affected on meeting the 

target coverage of maternal and child health services at the PHC.8 Further analysis is needed to see 

the efficiency of maternal and child health services during the COVID-19 pandemic. 

Efficiency analysis using Data Envelopment Analysis (DEA) is one method that can be used 

to see the efficiency of health services based on available inputs and outputs. The DEA method can 

measure relative efficiency based on the number of medical personnel and the output of PHC 

services, such as the number of patient visits, reduction in disease cases, and coverage of other 

health services at the PHC.9 The findings of the efficiency study of health services could be used by 

policymakers and decision-makers to monitor the technical efficiency of health services and urge 

them to continually improve their quality and utilization.10 Additionally, we might evaluate how 

healthcare organizations might set service levels based on their operational or strategic qualities by 

employing the DEA technique.11 Data envelopment analysis extends the scope of tools used to 

analyze primary care functioning which can help health economic studies that assess the efficiency 

of primary care. Setting outputs and inputs and choosing a model that is best suited for the variety 

of goods and services offered by the primary healthcare sector are the main problems.12  

Using the DEA approach, this study examined the relative efficiency of the maternal health 

services provided at the Public Health Centers in the Banyumas district. Based on the comparison 

of the effectiveness of various healthcare systems, this study advances the practice of healthcare 

management and help to increase operational efficiency in the healthcare sector. The study's 

findings were intended to provide planners of programs and policies targeted at improving health 

status in Banyumas Regency with an extensive understanding of how successfully maternal and 

child health services are implemented. 

 

Methods  
The quantitative method was used in this cross-sectional longitudinal method was used in the 

quantitative study to acquire an overview of the effectiveness of MCH services at the PHC based 

on input and output components. Efficiency is one of the performance metrics that, in theory, 

drives an organization's total performance. Efficiency is the ability to accommodate the greatest 

output from a number of existing inputs. Efficiency in the health sector is typically correlated with 

the relation between resource inputs and outputs of health services. Data were analyzed using the 

Data Envelopment Analysis (DEA) method with the unit of analysis for aggregate data at 10  

health centers selected using a purposive sampling technique with inclusion criteria, namely 

the health center with the highest infant mortality rate, the health center with the highest maternal 

mortality rate, the health center with the lowest total coverage of antenatal care, the health center 

with the lowest coverage of active family planning participants, the health center with the lowest 

coverage of postpartum family planning participants and the health center with the lowest coverage 
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of complete postpartum visits. The data used in this research was data from 2020 – 2021. Data on 

the number of health professionals and the output of MCH services, including coverage of ANC-1 

and ANC-4, coverage of immunization, and coverage of active family planning participants, were 

provided as the secondary data source for this study.  

The data is then processed using the data envelopment analysis (DEA) method to see the 

value of the efficiency of the input variables (health workers) and output (coverage of MCH 

services) as the analysis unit. Data input and output variables are formulated using the assumption 

of a variable return to scale (VRS), which is oriented toward output maximization. The relative 

efficiency score is the outcome of the DEA, a non-parametric linear programming system that 

weighs the input to the output of each production unit (Decision-Making Unit, DMU). The DEA 

model's efficient measurement yields a score that ranges from 0 to 1. The DEA model score 

calculation formula used is as follows: 

𝑀𝑀𝑀𝑀𝑀𝑀 𝑍𝑍𝑘𝑘 =  𝜃𝜃𝑘𝑘 − 𝜀𝜀 ��𝑆𝑆𝑟𝑟+ +
𝑟𝑟

�𝑆𝑆𝑖𝑖−

𝑖𝑖

� 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝑆𝑆𝑡𝑡 ∶  −𝑋𝑋𝑖𝑖𝑖𝑖 + �𝑋𝑋𝑖𝑖𝑖𝑖𝜆𝜆𝑖𝑖 +
𝑖𝑖

𝑆𝑆𝑖𝑖− = 0 

𝜃𝜃𝑘𝑘𝑌𝑌𝑖𝑖𝑖𝑖 − 𝑆𝑆𝑟𝑟+ −�𝑋𝑋𝑖𝑖𝑖𝑖𝜆𝜆𝑖𝑖
𝑖𝑖

= 0 

�𝜆𝜆𝑖𝑖
𝑖𝑖

= 1 

𝜆𝜆𝑖𝑖 , 𝑆𝑆𝑖𝑖−, 𝑆𝑆𝑖𝑖−  ≥ 0 

Explanation: 

𝑍𝑍𝑘𝑘 = efficiency of DMUk 

𝑆𝑆𝑟𝑟+ = The slack value of the output (health services coverages) 

𝑆𝑆𝑖𝑖− = The slack value of the input (number of health professionals) 

𝜃𝜃𝑘𝑘 = value of hk (relative efficiency) 

𝜆𝜆𝑖𝑖  = variable load per DMU 

When a PHC is evaluated for efficiency and receives a score of 1, it is deemed an efficient 

PHC with best practices. Furthermore it also serves as a benchmark for other PHCs 

(benchmarking). Nonetheless, the PHC was deemed an inefficient PHC if the findings of testing its 

efficiency yielded a score between 0 and 1. The score of the efficiency measurement results 

determines the relative efficiency level of the PHC. This research has received a permit from the 
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Health Research Ethics Commission, Faculty of Health Sciences, Jenderal Soedirman University, 

with Ethical Approval No 469/EC/KEPK/VI/2021. 

 

Results 
Table 1 shows the characteristics of the selected PHC as a sample based on input and output 

data for MCH services: 

Table 1. Characteristics of PHC 

Name of Public 
Health Center 

Input Output (%) 

General 
Practitioners Midwives 

Coverage 
of 4th 

Antenatal 
Visit 

(ANC-4) 

Active 
Family 

Planning 
Participants 

Coverage 

Coverage of 
Postpartum 

Family 
Planning 

Participants 

Coverage of 
Complete 

Postpartum 
Visits (PNC-3) 

Jatilawang 4 24 90,6 7,8 45,5 99,4 
Sokaraja I 3 19 90,7 72,7 18,9 96,2 
Sokaraja II 2 16 96,6 74,5 35,5 98,9 
Purwokerto Timur I 2 7 92,5 123 79,5 90,5 
Purwokerto Timur II 8 8 85,5 11,2 13,5 90,9 
Gumelar 3 17 95,2 76,8 41,7 97,7 
Baturaden II 3 13 94,1 4,4 72,4 96,8 
Purwokerto Selatan 9 7 90,9 77,3 67,1 100 
Kembaran I 2 17 88,2 95,2 32,1 92,8 
Purwokerto Barat 2 18 95,1 54,9 12,5 95,7 

  

All sample PHCs have general practitioners and midwives responsible for providing MCH 

services at the PHC. Even so, 40% of the sample PHC had 2 doctors, and 20% of the sample PHC 

had 7 midwives. As much as 20% of the sample PHC have ANC-4 coverage below the national 

standard (90%). 30% of the sample PHC had active family planning participant coverage below the 

national standard (61,78%). 70% of the sample public health centers had postnatal family planning 

participant coverage below the national standard (61,78%). 

The results of the secondary data descriptive analysis indicated the input and output factors 

for MCH services at the 10 selected health facilities using a purposive sampling method. The 

following table displays the analysis's findings. 

 

Table 2. Results of Descriptive Analysis of Input and Output Variables 

Variables Mean Minimum Maximum SD 

Input     
General Practitioners 3,8 2 9 2,4 
Midwives 14,6 7 24 5,4 
Output     
Coverage of Antenatal Visits 4 (ANC-4) 91,94 85,5 96,6 3,3 
Active Family Planning Participants Coverage 66,68 4,4 123 33,9 
Coverage of Postpartum Family Planning 
Participants 

41,87 12,5 79,5 23,0 

Complete Coverage of Postpartum Visits (PNC-3) 95,89 90,5 100 3,2 
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We could conclude from table 2 that the average number of doctors at the public health 

center was 3,8, and the midwife at the PHC was 14,6. The average coverage for antenatal visits was 

91,94%; coverage for active family planning was 66,68%; coverage for postpartum family planning 

was 41,87%; and coverage for complete postpartum visits was 95,89%. Table 3 below shows the 

scores of the technical efficiency test results using the output-oriented DEA variable return to scale 

(VRS) model. 

 
Table 3. Scores of Public Health Center Technical Efficiency Test Results using Output-

Oriented DEA VRS 

Name of the health center Variable return to scale Efficiency Level 
Jatilawang 0,977 Inefficient 
Sokaraja I 0,667 Inefficient 

Sokaraja II 1,000 Efficient 

Purwokerto Timur I 1,000 Efficient 

Purwokerto Timur II 0,875 Inefficient 

Gumelar 0,833 Inefficient 

Baturaden II 1,000 Efficient 

Purwokerto Selatan 1,000 Efficient 

Kembaran I 1,000 Efficient 

Purwokerto Barat 1,000 Efficient 

Mean 0,935  
SD 0,1013283  

 

The results of the DEA VRS analysis found that 6 PHC (60%) have technically efficient 

services, and 4 PHC (40%) have technically inefficient services. The average difference in the use 

of inputs and output results between efficient and inefficient PHC is shown in Table 4 below 

 

Table 4. Average Difference between Input and Output Variables 

Variables 
Mean 

Efficient PHC Inefficient PHC Gap % 

Input     
General Practitioners 3,3 4,5 (1,2) 26,70 
Midwives 13 17 (4) 23,52 
Output     
Coverage of Antenatal Visits 4 (ANC-4) 92,9 90,5 2,4 2,65 
Active Family Planning Participants Coverage 49,85 29,9 19,95 6,67 

Coverage of Postpartum Family Planning Participants 71,55 59,37 12,18 20,51 
Complete Coverage of Postpartum Visits (PNC-3) 95,78 96,05 (0,27) 0,28 

 

This study analysis found that from the input side, there is a difference in the number of 

doctors by 26,70% and the number of midwives by 23,52% between efficient and inefficient health 

centers. In contrast, there is a 20,51% difference in postpartum family planning coverage on the 
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output side. According to calculations of the average input and output variables of PHC, inefficient 

PHC differ greatly from efficient PHC. 

 

Discussion  
The DEA VRS method's technical efficiency test revealed that 40% of PHCs are technically 

inefficient, whereas 60% of PHCs effectively deliver services for maternal and child health. 

Maternal and child health care are one of the PHC services that are technically inefficient. The 

number of visits, the coverage of under-fives being weighed, the coverage of deliveries attended by 

health staff, the coverage of basic immunization, and the coverage of active family planning are the 

output variables that indicate service inefficiency.9 The average number of doctors and midwives in 

the four inefficient PHCs is higher than in the four efficient PHCs, with a difference of 1.2 on 

average (see Table 4). Thus the difference between the average input (general practitioners and 

midwives) is not proportional to the output. According to the principle of service efficiency, a 

given amount of input can yield an optimal amount of output, or a given amount of input can result 

in a given amount of output.13,14 

This study proved that technically inefficient health service facilities are caused by the 

underutilization of PHC or excessive capacity as primary health facilities. Sources of health service 

inefficiency include low utilization of health facilities, use of substandard or counterfeit medical 

services, inappropriate and ineffective use of services, excessive use of health products and 

services, and inappropriate collaboration of health workers.15 The inefficiency of the PHC was 

predicted to occur due to the not optimal use of variable inputs. The number of health workers was 

also a source of inefficiency at PHC.16 

The delivery of quality services is also a factor affecting the efficiency of healthcare 

providers. Including quality in efficiency, measurement can produce valid efficiency values.17 This 

study examined the achievement of maternal and child health services according to standards. The 

observations at the research location showed that maternal and child health services were provided 

less than optimally given the covid-19 pandemic, which caused people to be reluctant to visit the 

PHC. Studies show restrictions during covid-19 pandemic had negative effects on several 

visitations to health care services. In the early stage of the pandemic, there was a general reduction 

in every service’s use as well as barriers to access it. It keeps decreasing until about a third during 

the pandemic.18–20 The pandemic made it difficult for the healthcare industry to continue providing 

outstanding services. During this time, healthcare showed low levels of efficiency in managing 

resources.21 

Research in China reported differences in the level of efficiency models in each service in 

various regions. The study showed the positive trend of China's PHC institution service efficiency 

over the decade, but the efficiency was generally at a low level.22 As revealed by a previous study, 
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each model's level of efficiency between regions reveals a clear disparity. Short-term output (health 

rates) health services are much more unequal than long-term output (life expectancy). When 

comparing city-level regions to district areas, the efficiency level computation revealed that the 

city-level regions had a relatively lower degree of efficiency. Each year, the usage of inputs in 

district districts and medium efficiency categories changes significantly.23 

Other studies have stated that misplacement in the number and composition of health 

workers has proven to reduce the efficiency of health services. Lack of access to services due to 

limited providers is the biggest obstacle to adequate and timely health care.24,25 Other factors such 

as the characteristics of rural and urban areas. The demand for health services is increasing along 

with the increasing number of rural people who want to take advantage of health services in urban 

areas.26 As is known, the number of health service providers in this study has been fulfilled by the 

PHC. To enhance the output of maternal and child health care, however, the utilization of inputs, 

particularly health personnel, must be increased. Previous research revealed that managers could 

identify the outcomes to be reached as well as the levels of resources required to deliver effective 

care with the use of data envelopment analysis. Depending on the specified factors, different 

perspectives could be attained.27 According to the other studies, the five most frequently used 

inputs were the number of beds, medical personnel, non-medical staff, medical technician staff, and 

operational costs, while the most frequently used outputs were the number of inpatients, surgeries, 

emergency visits, outpatient services, and days of inpatient care. In the DEA application, these 

characteristics are frequently utilized to determine how efficient hospitals are.28–30 By using 

efficient health centers as standards, it is possible to evaluate how inefficient health centers might 

enhance their technological efficiency. At inefficient health centers, DEA analysis can be utilized 

as a foundation for suppressing input and optimizing output to improve the efficiency of the 

services offered. 

Making efficient PHC a benchmark for comparison is one way to increase the efficiency of 

inefficient PHC services.31 Increasing the value of technical efficiency at the PHC could be 

implemented by increasing the output based on the calculation results of the data envelopment 

analysis.32 The number of visits or the number of utilizations of inefficient PHC services is 

increased by referring to the utilization of services at efficient PHC. Increasing the utilization of 

services is carried out through outreach activities regarding the health center facilities concerned.33–

35 Setting targets to be more efficient and achievable is carried out by increasing the number of 

nurses, increasing the number of midwives, increasing the number of diarrhea patients, increasing 

the number of births, and carrying out socialization activities regarding the health center facilities 

concerned.36 This study shows the results of a specific analysis related to the efficiency of maternal 

and child health services at the Public Health Centers in Banyumas Regency. However, the 

analyses' findings did not demonstrate the efficiency of maternal and child health services as a 
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whole inclusion because its reflected relative efficiency data based on DEA calculation using only 

health worker data as input data and health service coverage as output data. Further research needs 

to be conducted to look at the efficiency of maternal and child health services in a comprehensive 

manner using other source input and output data. 

 

Conclusion  
According to the data envelopment analysis, 60% of PHCs were technically efficient, while 

40% of PHCs were not. Overall, PHC is inefficient since the community uses its health services 

less frequently and health staff are not utilized to their full potential. Making the PHC more 

efficient as a benchmark for comparison to increase the number of visits or utilize the PHC’s 

essential health services is one way to increase the value of their efficiency. Optimizing the 

performance of health workers at the PHC, both doctors and midwives, is expected to increase the 

utilization of maternal and child health services at the PHC. 

 

Acknowledgment 

The author would like to thank the Institute for Research and Community Service, Jenderal 

Soedirman University, for funding this research through the BLU Research Fund. 

 

Conflict of Interest:  

The authors declare that they have no conflict of interest. 
 

Reference  
1.  Kementerian Kesehatan RI. Peraturan Menteri Kesehatan RI Nomor 75 Tahun 2014 

Tentang Pusat Kesehatan Masyarakat. Indonesia; 2014.  

2.  Kementerian Kesehatan RI. Warta Kesmas [Internet]. Jakarta; 2018. Available from: 

https://kesmas.kemkes.go.id/assets/upload/dir_519d41d8cd98f00/files/Warta-kesmas-edisi-

3-2018_1219.pdf 

3.  Dinas Kesehatan Kabupaten Banyumas. Profil Kesehatan 2019. Banyumas; 2020.  

4.  Filippi V, Chou D, Ronsmans C, Graham W, Say L. Levels and Causes of Maternal 

Mortality and Morbidity. In: Disease Control Priorities, Third Edition (Volume 2): 

Reproductive, Maternal, Newborn, and Child Health [Internet]. The World Bank; 2016. p. 

51–70. (Disease Control Priorities). Available from: https://doi.org/10.1596/978-1-4648-

0348-2_ch3 

5.  Sageer R, Kongnyuy E, Adebimpe WO, Omosehin O, Ogunsola EA, Sanni B. Causes and 

contributory factors of maternal mortality: evidence from maternal and perinatal death 



 
 

July  2023      171 

surveillance and response in Ogun state, Southwest Nigeria. BMC Pregnancy Childbirth 

[Internet]. 2019;19(1):63. Available from: https://doi.org/10.1186/s12884-019-2202-1 

6.  Indraguna S, Nurhidayati N. Analisis Pelaksanaan SIJARI Emas (Sistem Informasi Jejaring 

Rujukan Maternal And Neonatal Survival) dalam Pelayanan Maternal: Kabupaten 

Banyumas. Ber Kedokt Masy. 2018;34(11):4–13.  

7.  Lingkar Banyumas. Harganas 2020, DPPKBP3A Berikan Pelayanan KB Serentak Kepada 

5732 Akseptor - Suara Purwokerto. Suara Purwokerto. 2020.  

8.  Troisi R, De Simone S, Vargas M, Franco M. The other side of the crisis: organizational 

flexibility in balancing Covid-19 and non-Covid-19 health-care services. BMC Health Serv 

Res. 2022 Aug 29;22. doi: 10.1186/s12913-022-08486-1 

9.  Pamungkas BD, . W, Firmansyah M. Analisis Efisiensi Puskesmas di Kabupaten Sumbawa 

Tahun 2015. J Ekon dan Ekon Stud Pembang. 2016;8(2):183–206. doi: 

http://dx.doi.org/10.17977/um002v8i22016p183 

10.  Helal SMA, Elimam HA. Measuring the Efficiency of Health Services Areas in Kingdom of 

Saudi Arabia Using Data Envelopment Analysis (DEA): A Comparative Study between the 

Years 2014 and 2006. Int J Econ Financ. 2017;9(4):172. doi: 10.5539/ijef.v9n4p172 

11.  Lee DH. Comparison of efficiency of healthcare systems of countries with global 

competitiveness using data envelopment analysis. Glob Bus Financ Rev. 2016;21(1):46–55. 

doi: 10.17549/gbfr.2016.21.1.46 

12.  Zakowska I, Godycki-Cwirko M. Data envelopment analysis applications in primary health 

care: a systematic review. Fam Pract. 2020;37(2):147–53. DOI: 10.1093/fampra/cmz057 

13.  Kohl S, Schoenfelder J, Fügener A, Brunner JO. Correction to: The use of Data 

Envelopment Analysis (DEA) in healthcare with a  focus on hospitals. Health Care Manag 

Sci. 2020 Mar;23(1):170. DOI: 10.1007/s10729-018-9443-9 

14.  Top M, Konca M, Sapaz B. Technical efficiency of healthcare systems in African countries: 

An application based on data envelopment analysis. Heal Policy Technol. 2020 

Mar;9(1):62–8. https://doi.org/10.1016/j.hlpt.2019.11.010 

15.  Mourad N, Habib AM, Tharwat A. Appraising healthcare systems’ efficiency in facing 

covid-19 through data envelopment analysis. Decis Sci Lett. 2021;10(3):301–10. doi: 

10.5267/j.dsl.2021.2.007 

16.  Putra W. Identifikasi Efisiensi Puskesmas di Kota Pontianak. Pros SATIESP. 2019;90–106.  

17.  Leleu H, Al-Amin M, Rosko M, Valdmanis VG. A robust analysis of hospital efficiency 

and factors affecting variability. Heal Serv Manag Res. 2018 Feb;31(1):33–42. DOI: 

10.1177/0951484817730537 

18.  Hugelius K, Harada N, Marutani M. Consequences of visiting restrictions during the 

COVID‐19 pandemic: An integrative review. Int J Nurs Stud. 2021 Sep;121:104000. DOI: 



 

172     July 2023 

10.1016/j.ijnurstu.2021.104000 

19.  Pujolar G, Oliver-Anglès A, Vargas I, Vázquez ML. Changes in Access to Health Services 

during the COVID-19 Pandemic: A Scoping Review. Int J Environ Res Public Health. 2022 

Feb;19(3):1749. DOI: 10.3390/ijerph19031749 

20.  Moynihan R, Sanders S, Michaleff ZA, Scott AM, Clark J, To EJ, et al. Impact of COVID-

19 pandemic on utilisation of healthcare services: a systematic review. BMJ Open. 2021 

Mar;11(3):e045343. DOI: 10.1136/bmjopen-2020-045343 

21.  Breitenbach MC, Ngobeni V, Aye GC. Global Healthcare Resource Efficiency in the 

Management of COVID-19 Death and Infection Prevalence Rates. Front Public Heal. 2021 

Apr;9. DOI: 10.3389/fpubh.2021.638481 

22.  Mei K, Kou R, Bi Y, Liu Y, Huang J, Li W. A study of primary health care service 

efficiency and its spatial correlation in China. BMC Health Serv Res. 2023 Mar;23(1):247. 

DOI: https://doi.org/10.1186/s12913-023-09197-x 

23.  Thabrani G, Irfan M, Mesta HA, Arifah L. Efficiency Analysis of Local Government Health 

Service in West Sumatra Province Using Data Envelopment Analysis (DEA). 

2019;65(Icebef 2018):783–9. DOI https://doi.org/10.2991/icebef-18.2019.164 

24.  Gearhart R, Michieka N. A non-parametric investigation of supply side factors and 

healthcare efficiency in the U.S. J Product Anal [Internet]. 2020;54(1):59–74. Available 

from: https://doi.org/10.1007/s11123-020-00585-7 

25.  Ravaghi H, Afshari M, Bélorgeot V, Esfahani P. A systematic review on hospital 

inefficiency in the Eastern Mediterranean Region: sources and solutions. BMC Health Serv 

Res. 2019 Nov 12;19:830. DOI:10.1186/s12913-019-4701-1 

26.  Eltahir OA, Abdallah N Ben. Measuring the Efficiency of Health System in Sudan Using 

Data Envelpment Analysis (Dea). Bus Account Res Peer Rev J [Internet]. 2021;5(2):20–37. 

Available from: https://jurnal.stie-aas.ac.id/index.php/IJEBAR 

27.  Antunes BBP, Bastos LSL, Hamacher S, Bozza FA. Using data envelopment analysis to 

perform benchmarking in intensive care units. PLoS One [Internet]. 2021;16(11 

November):1–13. Available from: http://dx.doi.org/10.1371/journal.pone.0260025 

28.  Fazria NF, Dhamanti I. A Literature review on the Identification of Variables for Measuring 

Hospital Efficiency in the Data Envelopment Analysis (DEA). Unnes J Public Heal. 

2021;10(1):1–15. https://doi.org/10.15294/ujph.v10i1.38253 

29. Nepomuceno TCC, Silva WMN, Nepomuceno KTC, Barros IKF. A DEA-Based Complexity of 

Needs Approach for Hospital Beds Evacuation during the COVID-19 Outbreak. J Health 

Eng. 2020; 1-9. https://doi.org/10.1155/2020/8857553 

30.  Stefko R, Gavurova B, Kocisova K. Healthcare efficiency assessment using DEA analysis 

in the Slovak Republic. Health Econ Rev. 2018;8(1). DOI: 10.1186/s13561-018-0191-9 



 
 

July  2023      173 

31.  Wahyudi, Lazuardi L, Hasanbasri M. Efsiensi Pelayanan Kesehatan Dasar di Kabupaten 

Pemalang menggunakan Data Envelopment Analysis. J Kebijak Kesehat Indones. 

2015;04(01):19–25. https://doi.org/10.22146/jkki.v4i1.36085 

32.  Devani V, Suwandi W. Pengukuran Efisiensi Puskesmas Non Rawat Inap Menggunakan 

Metode Dea (Data Envelopment Analysis). J Ilm Tek Ind. 2021;9(3):197. DOI: 

https://doi.org/10.24912/jitiuntar.v9i3.8416 

33.  Pradipta ZI, Tama IP, Yuniarti R. Analisis Tingkat Efisiensi Pusat Kesehatan Masyarakat 

(Puskesmas) dengan Metode Data Envelopment Analysis (DEA) : Studi Kasus Puskesmas 

Kota Surabaya. Rekayasa dan Manaj Sist Ind [Internet]. 2014;2(5):1021–31. Available 

from: rmsi.studentjournal.ub.ac.id/index.php/jrmsi/article/view/147 

34.  Jung S, Son J, Kim C, Chung K. Efficiency Measurement Using Data Envelpoment 

Analysis (DEA) in Public Healthcare : Research Trends from 2017 to 2022. Processes. 

2023;11(811):1–17. https://doi.org/10.3390/pr11030811 

35.  Alatawi A, Niessen L, Bhardwaj M, Alhassan Y, Khan J. Factors Influencing the Efficiency 

of Public Hospitals in Saudi Arabia: A Qualitative Study Exploring Stakeholders’ 

Perspectives and Suggestions for Improvement. Front Public Heal. 2022 Jun 1;10:922597. 

DOI: 10.3389/fpubh.2022.922597 

36.  Simamora I, Sinuhaji F. Analisis Tingkat Efisiensi Puskesmas Kota Medan Dengan Model 

DEA. Curere. 2021;5(1):26–38. DOI http://dx.doi.org/10.36764/jc.v5i1.552 

 

 


	Methods
	Table 1. Characteristics of PHC
	Table 4. Average Difference between Input and Output Variables

	Reference

