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Abstract Healthcare is becoming more important as people live longer due to advances in medical
technology. However, due to population density and migration differences, the number of healthcare
organizations in different regions varies, resulting in interregional differences between hospitals, medical
facilities, and healthcare support levels, which result in disparities in hospital access and equality of
healthcare resource utilization. To investigate interregional disparities between hospital access and
healthcare resource utilization, relative efficiencies were analyzed using data envelopment analysis
(DEA). When data from 2017 to 2020 were analyzed, including the number of beds and stops as input
variables, the efficiency of healthcare resources in Seoul decreased to '1.00-)0.92' and in Busan to
'1.00->0.8'. In addition, healthcare efficiency in Incheon decreased to '1.00-)0.95', in Gwangju to
'1.00->0.88', and in Daegu to '1.00-)0.75". This study reveals public service disparities between regions
and, in particular, shows that accessibility importantly contributes to healthcare resource efficiency. In
addition, it demonstrates the need to consider healthcare accessibility in future urban development plans
to promote the efficiency of healthcare resources.
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Table 1. Analysis of variables in the literature

Output
Item DMU Input Variables Variables
Medical
Tae-Rim Um, 18 Health Medical staff, | services, oral
Min Ha Ju, Centers in nursing staff, |health services,
Kwang-Soo Lee| Gangwon administrative | maternal and
[15] Province support staff | child health
services
Medical
Jae-Yong Dong,| 226 cities, pzzz{lcr;ell, Inpatient and
Kwang-Soo Lee| counties, and caui melnt and outpatient
[16] districts q ie dicz,d salaries
facilities
Sun-Ah-Park, |17 Metropolitan| Beds, Z;ijf)?neer;t
Chang-Jin Suh | Cities and specialists, chronic d'se;ise
[17] Provinces nurses l_ !
benefit status
Medical
17 Metropolitan| Equipment, .
Ours Cities and Staffing, (I)Tt)azte,:;t
Provinces Facilities, patt
Accessibility
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Fig. 1. Data sources and preprocessing

Table 2. DEA Variable Settings
(Unit: Rate per 100,000)

Property Property Name
Seoul, Busan, Daegu, Incheon, Gwangiju,
DMUA7) Daejeon, Ulsan, Sejong, Gyeonggi,

Gangwon, Chungbuk, Chungnam, Jeonbuk,
Jeonnam, Gyeongbuk, Gyeongnam, Jeju

Number of medical equipment, Number of
doctors, Number of nurses, Number of
pharmacists, Number of beds, Number of
bus stops

Input Variables(6)

Output variable(2) Inpatient, Outpatient
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Table 3. Input Variable Removal Results
2017 2018
Rerr%oved Me.dical Doctors | Nurses |Pharmacists| Beds Bus MEdlCdl Doctors | Nurses [Pharmacists| Beds Bus
Variable | Equipment Stop | Equipment Stop
Seoul 1 1 1 1 0.92 0.8 1 1 1 1 0.92 0.77
Busan 0.87 0.87 0.87 0.86 0.87 0.8 0.88 0.88 0.88 0.87 0.87 0.81
Daegu 1 1 1 1 1 0.77 1 1 1 1 1 0.75
Incheon 1 1 1 1 1 0.97 1 1 1 1 1 0.96
Gwangju 1 1 1 1 1 0.87 1 1 1 1 1 0.86
Daejeon | 0.93 0.93 0.91 0.92 0.93 0.75 0.92 0.92 0.9 0.91 0.92 0.72
Ulsan 1 1 1 1 1 1 1 1 1 1 1 1
Sejong 1 1 1 1 1 1 1 1 1 1 1 1
Gyeonggi 1 1 1 1 1 0.99 1 1 1 1 0.99 0.98
Gangwon| 0.95 0.95 0.95 0.91 0.93 0.95 0.94 0.94 0.94 0.91 0.91 0.94
Chungbuk|{ 0.99 0.99 0.95 0.98 0.99 0.99 0.96 0.96 0.94 0.95 0.96 0.96
Chungnam 1 1 1 1 1 1 1 1 1 1 1 1
Jeonbuk 1 1 0.99 1 1 1 1 1 1 1 1 1
Jeonnam 1 1 1 1 1 1 1 1 1 1 1 1
Gyeongbuk 1 1 1 1 1 1 1 0.99 1 1 1 1
Gyeongnam| 1 1 1 1 1 1 1 1 1 1 1 1
Jeju 1 1 1 1 0.94 1 1 1 1 1 0.9 1
2019 2020
Rem'oved Me,dical Doctors | Nurses |Pharmacists| Beds Bus M‘%dical Doctors | Nurses [Pharmacists| Beds Bus
Variable | Equipment Stop | Equipment Stop
Seoul 1 1 1 1 0.93 0.74 1 1 1 1 0.93 0.75
Busan 0.87 0.87 0.87 0.87 0.87 0.81 0.9 0.9 0.9 0.88 0.89 0.85
Daegu 1 1 1 1 1 0.75 1 1 1 1 1 0.75
Incheon 1 1 1 1 1 0.95 1 1 1 1 1 0.96
Gwangju 1 1 1 1 1 0.88 1 1 1 1 1 0.88
Daejeon | 0.93 0.93 0.92 0.93 0.93 0.73 0.93 0.93 0.93 0.93 0.93 0.75
Ulsan 1 1 1 1 1 1 1 1 1 1 1 1
Sejong 1 1 1 1 1 1 1 1 1 1 1 1
Gyeonggi 1 1 1 1 1 0.98 1 1 1 1 0.99 1
Gangwon| 0.95 0.95 0.95 0.91 0.92 0.95 0.95 0.95 0.95 0.9 0.93 0.95
Chungbuk|{ 0.99 0.99 0.94 0.99 0.98 0.99 1 1 0.96 1 1 1
Chungnam 1 1 1 1 1 1 1 1 1 1 1 1
Jeonbuk 1 1 1 1 1 1 1 1 1 1 1 1
Jeonnam 1 1 1 1 1 1 1 1 1 1 1 1
Gyeongbuk 1 1 1 1 1 0.99 1 1 1 1 1 1
Gyeongnam| 1 1 1 1 1 1 1 1 1 1 1 1
Jeju 1 1 1 1 0.9 1 1 1 1 1 0.94 1
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Fig. 3. The Results of Variable Exclusion in
Healthcare Resource Efficiency Analysis
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