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Analysis of Determinants of Hospital Closures: Focusing on Cox Proportional
Hazard Model

Hyun Min OK', Sung Hyun Kim’®, Seok Min Ji*’

'School of Economics, University of Seoul; “Division of Health Policy and Management, Department of Public Health Science, Korea University Graduate
School; 3BK21 FOUR R&E Center for Learning Health Systems, Korea University, Seoul, Korea

Background: Limited access to medical services causes problems in patients’ health and life. Also, hospital closures cause
concentration towards general hospitals, which leads to worsening National Health Insurance finance. Therefore, hospital closure is
an important topic to be analyzed.

Methods: This paper analyzed the factors that affect hospital closures using survival analysis with the data of 970 hospitals opened
between 2010 and 2019 in Korea. The number of medical personnel, hospital rooms, sickbeds, and medical departments were used
as explanatory variables.

Results: The number of medical personnel and hospital rooms increased the survival probability while the number of sickbeds and
medical departments decrease the survival probability.

Conclusion: The results suggest that hospitals have economies of scale and diseconomies of scope in management.
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Table 2. Life table of hospitals

Interval Begin total Deaths Lost Survival
-1 970 72 57 0.9235
11-21 841 56 56 0.8599
21-31 729 37 52 08147
31-41 640 19 56 0.78%
41-51 565 14 65 0.7686
51-61 486 24 60 07282
61-71 402 " 55 0.7068
71-81 336 9 54 0.6862
81-91 213 9 73 0.6601
91-101 191 2 71 0.6516
101-111 118 1 58 0.6443
1M1 59 1 49 0.6256
121- 9 0 9 0.6256

HA Y7 9 uks B m o) 2371 Cox HIH LS
A ATF= Table 37} 2T}, Table 3014 “QI3IH = ‘T2 ojH)
AP A7 ) YRS Sl 215k sk 1]
S H57F AR g EkE 0] ZhAshe AL Ojnjsh, 1H TS 9
e g W7 AR BASES SRS iRl ol &
o}, 9]@2l 4=0] 91%H] 0.9266:2 T} Q2lS0] Es} 9@ 9 4

7HTE S7FE 7 o] H A FE(HHE) 0] 7.34%H HoA|

do rfr o [

Table 3. Results of survival analysis by hospital internal factors

Variable HR (95% Cl) Zvalue
No. of medical personnel 0.9266 (0.9120-0.9415) 938"
No. of hospital rooms 0.9412 (0.9251-0.9575) 692"
No. of sickbeds 1.0093 {1.0062-1.0123) 5937
No. of medical departments 1.0696 (1.0385-1.1017) 447"

HR, hazard ratio; Cl, confidence interval.
***p<0.001.
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Table 4. Results of survival analysis by hospital internal and external factors

Variable il i 2 b

HR (95% Cl) 2value HR (95% Cl) 2value HR (95% Cl) 2value HR (95% Cl) 2value
No. of medical personnel 09289 (0.9141-0.9440) -898 09294 (09146-0.9444) 898" 09276 (0.9129-09425) 923"  0.9290 (0.9142-0.9441) 897
No. of hospital rooms 0.9395 (0.9237-0.9555) -7.22°"  0.9400 (0.9243-0.9560) -7.18""  0.9379 (0.9216-0.9546) -7.15°  0.9389 (0.9227-0.9554) -7.09™"
No. of sickbeds 1.0094 (1.0063-10124) 606  1.0093 (10063-1.0124) 603" 10098 (1.0066-1.0129) 6.17  1.009 (1.0064-1.0127) 603"
No. of medical departments 10719 (1.0410-1.1037) 466  1.0743 (1.0432-1.1064) 478"  1.0673 (1.0364-1.0992) 434" 10722 (1.0405-1.1049) 456
Capital area 0.7905 (0.6073-1.0289) -175 10969 (0.6573-18304) 035
In(population) 0.8405 (0.7170-0.9853) -2.14" 0.8355 (0.6372-1.0955)  -1.30
In(population per local hospitals) 07327 (05106-1.0513) -1.69°  0.8434 (0.5205-1.3666)  -0.69

HR, hazard ratio; Cl, confidence interval.
*p<0.05. **p<0.01. ***p<0.001.
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