HHSHS|X| 2019;29(1):27-39 | ISSN 1225-4266
Health Policy and Management Vol.29 No.1, 27-39
https://doi.org/10.4332/KJHPA.2019.29.1.27

ol Y=

V2

(@)
Aol gle

OfsHE" - OISE?

PNl BANISICiE HARES, PR E

- BRI

ORIGINAL ARTICLE

oto|Z @l oIA|CEtm CiEHY B743

The Influence Factors on the Performance of Regional Public Hospitals
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Administration, Yonsei University Graduate School, Wonju, Korea

Background: This study is designed to estimate the factors that affect the level of three different performance (publicity, efficiency,

profitability) among regional public hospitals.

Methods: The units of analysis are the regional 30 hospitals, which have the operating data during 22 years (from 1933 to 2014). The
research method is used by fixed panel analysis. The publicity is measured by medicaid outpatient proportion and medicaid inpa-
tient proportion. The efficiency is measured by two types of efficient score by DEA (data envelopment analysis). The profitability is
measured by medical income to medical revenue and ROA (return on total asset).

Results: At first, the increase of bed gives negative affect to the publicity but give positive effect to the efficiency and profitability.
Because it means the increase of the region population, it gives more profitability compare to hospital with small number of beds.
The more the operating period is the higher effect to the publicity and efficiency because of it's refutation. The debt ratio gives neg-
ative effect to publicity, but positive effect to profitability. It is the normal belief that there is inverse relationship between publicity
and profitability. The turnover rate of bed gives the negative affect to the publicity, but positive affect to the efficiency and profit-
ability. That give us the implication that type of the inpatient make different effect the hospital performance. The ratio of labor cost
give negative effect to all kind of performance. That means that the higher labor cost don't mean the higher publicity and labor cost
control is very important factors to hospital performance. So the region hospital have to focus the labor factors more to make

higher performance.

Conclusion: As the conclusion, the independent variables give similar effect to the efficiency and the profitability, but give inverse
effect to the publicity. That means that if an region hospital want to make the more pubilicity, it loss the higher efficiency and profit-
ability. Specially publicity is higher negative relation with the profitability.

Keywords: Regional public hospital; Panel data analysis; Performance; Publicness; Efficiency; Profitability
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Figure 1. Research model for panel analysis.
Table 1. Input and output variables of data envelopment analysis models
Model* Input variables Output variables Note
DEA1 Total employees, no. of beds No. of inpatients, outpatients Production
DEA2 Total employees, no. of beds, total assets No. of inpatients, outpatients, medical income Total

K> 2(N+M): K, number of evaluation subjects; N, number of input variables; M, number of output variables.
*DEA1 (efficiency) and DEAZ (total efficiency).

AR A, FEAREYEF(DEA2)S  Table 2. Definition of variables used in data envelopment analysis

A 5ok et 8 Al
Foladol B4 4 B A9 S A, bR s g models
&, QR 4, QB S AAYICE ZF B3 DEAL DEA29|| AF Type Variables Description
L% Hof o3t A 2]= Table 1, o]of o gt A™H-& Table 29} 2t Total employees Total employees (persons)
Input No. of beds No. of actual operation beds per year

o g e
(1) S&HS Output No. of outpatients No. of outpatients

ZL&HELE ZHROIg Y Ak UJehfs HeE 37 Adke 2 Medical income Inpatient income, outpatient income,
TR T, BEA, YO R WsITE T R4 dhat Sl
SHAE T A Tl dmFoAdAt HFE ol83s%=,
ofefebatel ligate] theftt S0l E aEste] fefgoigt &S SR FUEEY(DEA2)Y SHYAF o8 RTk =¢) dell
S, degoigles 24 FEUFE ARG el iR SR s B AollA 7P Eol AR SEapiei ol

DEAY| &3t 84 45 ol 83tk FYHret S F AHeo|YES ol 8 /HH29,34].
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Table 3. Operational definition of variables

Type Variable Operation definition
Dependent variables
Publicity
Ratio of medicaid outpatients PUBR1 No. of medicaid outpatients (1yr)/total outpatients (1yr)
Ratio of medicaid inpatients PUBR2 No. of medicaid inpatients (1yr)/total inpatients (1yr)
Efficiency
Production efficiency DEA1 No. of inpatients and outpatients/no. of beds, total employees
Total efficiency DEA2 No. of inpatients and outpatients, medical income/no. of beds, total employees, total assets
Profitability
Medical income to medical revenue StoX Medical income (depreciation cost unpaid)/total medical income
Return on total asset ROA Net profit (corporation tax unpaid)/total assets
Independent variables
External characteristics
Location location 1: Metropolitan city, megalopolis, 2: city, 3: district
Distance dist Distance from city hall (km)
Population pop1 Natural log value of population
Opening period age Period from the opening year to the relevant year
Policy characteristics
No. of beds nbed1 Natural log value of total no. of beds from regional medical centers
Contracting-out comm 1: Contracting out management, 0: not contracting-out (dummy variables)
Management specialist ceo 1: If the medical center director is an administrative major or public official, 0: others (dummy variables)
Post innovation corporation post 1: Regional medical center, 0: Innovation corporation
Subsidies subr Subsidy revenue from the regional medical center/total assets
Internal characteristics
Ratio of debts lev Total debts/total equityx 100
Ratio of doctors docr Total doctors/total employees
Ratio of specialists specr Total specialists/total employees
Inpatients income rate insaler Inpatients medical income/total medical income
Turnover rate of beds taken Total no. of inpatients per year/no. of beds x 365
Ratio of labor cost W_expr Total annual labor cost (100,000 won unit)/adjustable patients

In order to adjust the size of the estimated regression coefficient, the unit of labor cost was adjusted to 100,000 won.

2 =g (CEOQ), A[H-5A} 0] %-(post), . 2= (subr)o] AH-G-E| QI
S Ao Yo At 2 ol Pk nE Ao AR, WE-E9 2218 ZgAke] &jR| 9t eof| whe} Adato] g

275 R4S IFEALAEEARRL WREAR &2 vd Al g VdiEE aQlsolh FAElE(lev), QA&

© & JHS}TH(Table 3). (docr), AF2] H]E(specr), YY4=2E(insaler), HA} 0|85 (tak-
3, SEA RIS ARG 2 AU BAOR  en) A exp)® AHBEIACE
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0|2 X' Figures 2, 337}
o} alwsfzeld ew
Siek. olelal st 27
SAY B BHA A, OMEq o 434
7850l & F4ol it o aE&/de) Hst=
G401 A5 A paclo 2 A o

2 sk Holt= 797 27} W}

Aygpo) Ay
S ut

E

Table 4.The proportion of regional medical centers among public medical institutions (2015)

Public medical institutions (A) Higher than hospital level (B)*  Regional medical center (D) Weight (E): D/A Weight (F): D/B
No. of institutions 212 127 36 17.0 283
No. of beds 61,650 49,152 31,342 508 638

*Hospitals, general hospitals, and general hospitals (excluding clinics, nursing homes, dental clinics, and oriental medicine hospitals).

Table 5. Results of efficiency analysis by year

Efficiency score .
: : RTS (scale efficiency score)
CCR (fixed outputs) BCC (variable outputs)
Model 1 Model 2 Model 1 Model 2 Model 1 Model 2
Mean (1993-2014) 76.83 80.77 80.68 84.2 95.25 95.91

CCR, Chames, Cooper and Rhodes; BCC, Banker, Chames and Cooper; RTS, retumns to scale.
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9|29 AU SdE = AHEAF 0] F(post) = dummyHGE ARSI

32 https://kshpa.jams.or.kr/co/main/jmMain.kci

T o2l glou A o= WAE AP 4t Q7 miEel AR

I A e B A7 e A

HAMASIS|X| 2019;29(1):27-39



Ao g o] Aol FIFE miAlE 89 » oS €

E0I30tk 2AA o924 E T

R4 Y AESAT WRESARYHEY ST woken,

J 018 1Y) gt g i Ao) Aute giAd o2 AZEESf| gigh etk Zh AHke] 29| A Ato]
Table 61} 2t} o] Aol 35705 st M2 S8 ¢ o i 50 69% 8 =5 AHA[5F3{tHrho = 0.695, 0.691). U - ] -
o218l Folghulgo] 3EOR P FL WML AR WEE BT 2T 3 SHRY 4L dFeRAug
A2, NL7IZE A 4 A LS, AElE, WAl 88, Bl (PUBR)OIA] 14.7%, 5 o1 8HAFRI& (PUBR2)0]IA] 25.1%°] ATt
25 - 25 -
20+ 20+
S 15t 2 st .
O - " 3 Q
o k| - i [ T {
Fiy X P __,.-"' F i .
g i e S N T P 4 Ve, y
1015 r s N { Ty 10 | e e e i
o L AN e i LR e =
o e a b e ey ~
05 ‘ ‘ ‘ ‘ ‘ 05 ‘ ‘ ‘ ‘ ‘
1995 2000 2005 2010 2015 1995 2000 2005 2010 2015
Year Year
Figure 2. Production efficiency (DEA1) by year (1993-2014). Figure 3. Total efficiency (DEA2) by year (1993-2014).
Table 6. Factors affecting publicity (outpatients/inpatients)
i PUBR1" PUBR2'
Variable
External effect Total effect External effect Total effect
External characteristics
Location -0.019(0.01) -0.018(0.01) -0.039(0.02) -0.044*(0.02)
Distance 0.017(0.01) 0.046** (0.02) 0.036(0.03) 0.117***(0.03)
Population -0.002 (0.00) -0.002 (0.00) -0.020%*(0.01) -0.020%*(0.01)
Age 0.001*(0.00) 0.004*** (0.00) 0.002 (0.00) 0.009***(0.00)
Policy characteristics
Bed -0.018(0.01) -0.043***(0.01) -0.019(0.02) -0.086*** (0.02)
Contracting-out 0.025(0.01) 0.026 (0.01) -0.020(0.03) -0.026 (0.03)
Management specialist -0.002 (0.01) -0.006 (0.01) 0.016(0.01) 0.007(0.01)
Post innovation corporation -0.017**(0.01) -0.00013 -0.016(0.01) -0.006(0.01)
Subsidies -0.001(0.01) -0.037**(0.01) 0.022(0.02) -0.034(0.03)
Internal characteristics (operation)
Debts ratio 0.023***(0.01) 0.037**(0.01)
Doctor ratio 0.189(0.49) 0.277(0.94)
Specialist ratio -0.884(0.48) -1.491(0.92)
Inpatients income rate 0.159%** (0.04) 0.267***(0.07)
Turnover rate of beds -0.083***(0.02) 0.237**(0.03)
Labor cost rate -0.062***(0.02) 0.194*(0.03)
_cons 0.178(0.23) 0.070(0.23) 0.184(0.45) -0.034 (0.44)
sigma_u 0.056 0.058 0.125 0.112
sigma_e 0.040 0.039 0.080 0.075
rho 0.658 0695 0.71 0.691
RZ
Within 0.034 0.129 0.043 0.169
Between 0.093 0.169 0.044 0.291
Overall 0.074 0.147 0.042 0.251

Values are presented as coefficient (standard error), unless otherwise stated.

*p<0.05. **p<0.01. ***p<0.001. 'PUBR1 (ratio of Medicaid outpatients) and PUBR (ratio of Medicaid inpatients).
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_ DEA1 DEAZ2'
Variable
External effect Total effect External effect Total effect
External characteristics
Location -0.100% (0.05) -0.105% (0.05) -0.097* (0.04) -0.097***(0.03)
Distance 0.078(0.06) -0.026 (0.06) 0.054(0.05) -0.105*(0.04)
Population -0.019(0.01) -0.012(0.01) -0.020(0.01) -0.011(0.01)
Age -0.006** (0.00) 0.003(0.00) -0.002 (0.00) -0.000 (0.00)
Policy characteristics
Bed 0.298*** (0.05) 0.284*** (0.05) 0.078* (0.04) 0.151***(0.03)
Contracting-out 0.022 (0.06) 0.080(0.06) -0.015(0.05) 0.038(0.04)
Management specialist 0.082** (0.03) 0.068* (0.03) 0.024(0.02) 0.001(0.02)
Post innovation corporation 0.012(0.03) -0.018(0.03) 0.051*(0.02) -0.010(0.02)
Subsidies -0.079(0.04) -0.041(0.06) -0.031(0.04) -0.005(0.03)
Internal characteristics (operation)
Debts ratio 0.004(0.02) 0.017(0.02)
Doctor ratio -8.31836 6.458*** (1.23)
Specialist ratio 0.859(1.98) -0.465(1.20)
Inpatients income rate -0.244(0.15) 0.038(0.09)
Turnover rate of beds 0.463***(0.07) 0.944***(0.04)
Labor cost rate -0.178**(0.07) 0.011(0.04)
_cons -3.072**(0.96) -1.829(0.95) -0.401(0.78) -0.300 (0.58)
sigma_u 0.302 0.216 0.152 0.133
sigma_e 0.17 0.16 0.138 0.097
rho 0.759 0.645 0.548 0.652
RZ
Within 0.088 0.198 0.05 0.53
Between 0.066 0.011 0.021 0.131
Overall 0.015 0.045 0.001 0.279

Values are presented as coefficient (standard error), unless otherwise stated.
*p<0.05. **p<0.01. ***p<0.001. 'DEA1 (efficiency) and DEA? (total efficiency).
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Table 8. Factors affecting profitability (medical income to medical revenue/ROAI)

_ StoX' ROA'
Variable
External effect Total effect External effect Total effect
External characteristics
Location 0.034(0.03) 0.018(0.02) 0.048*(0.02) 0.023(0.02)
Distance 0.039(0.04) -0.045(0.03) -0.00106 -0.014(0.02)
Population 0.000(0.01) 0.001(0.01) 0.005(0.01) 0.000(0.00)
Age -0.010%**(0.00) -0.001(0.00) -0.001 (0.00) 0.005*** (0.00)
Policy characteristics
Bed 0.169*** (0.03) 0.150*** (0.03) 0.057**(0.02) 0.005(0.02)
Contracting-out -0.026 (0.04) 0.011(0.03) -0.044(0.02) -0.039(0.02)
Management specialist -0.008(0.02) -0.024(0.02) 0.001(0.01) 0.006 (0.01)
Post innovation corporation 0.022(0.02) -0.008(0.01) 0.004(0.01) -0.012(0.01)
Subsidies -0.045(0.03) 0.046 (0.03) -0.00072 0.156*** (0.02)
Internal characteristics (operation)
Debts ratio -0.00031 0.117***(0.01)
Doctor ratio -1.074(1.09) 0.078(0.70)
Specialist ratio 4.546%** (1.07) 2.199** (0.69)
Inpatients income rate 0.01416 0.030(0.05)
Turnover rate of beds 0.514***(0.04) 0.107***(0.03)
Labor cost rate -0.206™** (0.04) 0.157**%(0.02)
_cons -2.484***(0.62) -1.600** (0.51) -0.125(0.39) -0.102 (0.33)
sigma_u 0.123 0.064 0.078 0.039
sigma_e 0.110 0.087 0.069 0.056
tho 0.557 0.349 0.562 0.323
RZ
Within 0.192 0.500 0.068 0.393
Between 0.007 0552 0.003 0.325
Overall 0.044 0.484 0.001 0.328

Values are presented as coefficient (standard error), unless otherwise stated.

*p<0.05. **p<0.01. ***p<0.001. "StoX (medical income to medical revenue) and ROA (return on total asset).
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Table 9. Summary of analysis

Publicity*

Efficiency” Profitability*

Variable

PUBR1 PUBR2

DEA1 DEA2 StoX ROA

External characteristics
Location
Distance + +
Population ()
Age + +
Policy characteristics
Bed () ()
Contracting-out
Management specialist
Post innovation corporation
Subsidies

Internal characteristics (operation)
Debts ratio + +
Doctor ratio
Specialist ratio
Inpatients income rate + +
Turnover rate of beds () ()
Labor cost rate () ()

() ()

+, positive impact factors at 95% confidence level, (-), negative impact factors at 95% confidence level.
*PUBR1 (ratio of Medicaid outpatients) and PUBRZ (ratio of Medicaid inpatients). "DEAT (efficiency) and DEAZ (total efficiency). *StoX (medical income to medical revenue) and ROA

(return on total asset).
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