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Background: Financial efficiency in monetary units and operational efficiency in non-monetary units are separately classified and
evaluated. This is done to prevent the duplication of monetary units and non-monetary units in inputs and outputs. In addition,
analyses are conducted to determine the factors that affect each aspect of efficiency. To prevent duplication of monetary and
non-monetary units in inputs and outputs, financial efficiency, consisting of monetary units, and operational efficiency, comprising
non-monetary units, are separately classified and evaluated. Furthermore, an analysis is conducted to identify the factors that affect
each aspect of efficiency.

Methods: This study conducted a panel analysis of 34 regional public hospitals and influencing factors on efficiency for 5 years from
2015 to 2019. Financial efficiency and operational efficiency were calculated through data envelopment analysis. Moreover, multiple
regression analysis was conducted to identify the factors that influence both financial efficiency and operational efficiency.
Results: The factors that affect financial efficiency include the number of medical institutions within the treatment area and the ratio
of patients receiving medical care. Additionally, operational efficiency is influenced by the type of medical institution, the number of
medical institutions within the treatment area, and the number of nursing positions per 100 beds.

Conclusion: In order for regional public hospitals to faithfully fulfill their functions and roles as regional base public hospitals, several
measures are necessary. Firstly, continuous monitoring and reasonable support are required to ensure efficient operation and
performance. Secondly, a financial support plan tailored to the characteristics of local medical centers is needed. Additionally, local
medical centers should strive to enhance their own efficiency.
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Figure 1. Input variable and output variable of data envelopment analysis.
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Table 1. Literature review of input and output variables in DEA analysis for regional public hospitals

Research Input variable

Qutput variable

Park and Suh [18] (2021)

Medical personnel (physicians, nursing staff, pharmaceutical staff);
administrative personnel (public health officials, administrative staff);
number of beds (hospital licensed beds); medical expenses (personnel

Medical revenue (inpatient revenue, outpatient revenue); number of
inpatients (admissions headcount); number of outpatients
(outpatient headcount)

costs, material costs, operational and management expenses)

Kim and Kim [14] (2020)
Hong and Seo [16] (2018)

expenses
Kim et al. [9] (2017)

Physicians & nurses; operate beds; salaries & wages
Number of adjusted doctors; number of operational beds; medical

Number of inpatients; operating income
Number of adjusted patients; current net profit

Facilities/environment (number of operational beds, number of magnetic Inpatient revenue; outpatient revenue; number of annual inpatient
resonance imaging equipment, number of ultrasound equipment); human

and outpatient

resources (number of doctors per 100 beds, number of nursing staff per
100 beds); medical expenses (personnel costs, material and management

expenses)

Lee [25] (2015)
material costs; management expenses

Jo and Suh [15] (2014)
expenses

Cho et al. 23] (2013)

administrators

Number of beds; number of doctors; number of nurses; total medical

Number of operational beds; number of specialists and subspecialists;
number of nurses; number of medical technologists and health

Number of doctors; number of nurses; number of beds; personnel costs; Inpatient & outpatient revenue; number of annual inpatient &

outpatient
Number of annual outpatients; medical revenue

Number of annual inpatients; number of annual outpatients;
number of annual emergency patient; number of annual surgical
patient count
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Table 2. Regional public hospital’s characteristics (2019)
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2016 09153 0.8482 0.9487 0.9070 0.9655 0.9364
2017 0.9003 0.8119 0.9384 0.8933 0.9609 0.9092
2018 0.9021 08375 0.9473 0.9146 0.9532 0.9156
2019 0.9306 0.8902 0.9669 0.9248 0.9630 0.9636

DEA, data envelopment analysis; CRS, constant return to scale; VRS, various returns to scale; SCALE, CRS+VRS; DEAI, financial efficiency; DEA2, operating efficiency.
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Table 4. Factor affecting efficiency at regional public hospital

Financial efficiency

Operating efficiency

Variable

Coef. SE 2value Coef. SE 2value
External factor
Operation period -0.0003 0.0009 -0.3400 -0.0004 0.0007 -0.6500
Region
Metropolitan city (ref) 1 1
Small and medium-sized city 0.0415 0.0360 1.1500 0.0497 0.0286 1.7400
Rural area 0.0024 0.0462 0.0500 0.0294 0.0367 0.8000
Type of medical institution
General hospital (ref)
Hospital 0.0052 0.0360 0.1400 0.0544 0.0274 1.9900*
Medical vulnerability region
Yes (ref) 1 1
No 0.0055 0.0129 0.0700 -0.0002 0.0137 -0.3900
Fiscal self-reliance ratio 0.0001 0.0008 0.4200 -0.0002 0.0006 -0.0100
No. of medical institution -0.0026 0.0010 -2.5000% -0.0023 0.0008 -2.9400%
Internal factor
No. of doctors per 100 beds 0.0003 0.0022 0.1300 -0.0013 0.0020 -0.6900
No. of nurses per 100 beds -0.0009 0.0005 1.6000 -0.0012 0.0005 -2.3300
No. of adjusted patients per 100 beds 0.0003 0.0003 1.1000 -0.0002 0.0002 -0.7500*
Ratio of recipients in medical aid -0.0008 0.0003 -2.5000% -0.0002 0.0003 -0.6300
Average length of stay 0.0002 0.0015 0.1300 0.0014 0.0012 1.1400
sigma_u 0.0333 0.0156
sigma_e 0.0453 0.0578
tho 0.3501 0.0682
s 0.3942 0.4427
Poef, coefficient, SE, standard error; Ref, reference.
p<0.05.
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