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<Abstract>

Objectives : This study analyzed the managerial efficiency of hospitals and identified the
productivity trends for three years. Methods : Data were collected from 44 tertiary hospitals and 32
university hospitals from 2009 to 2011. Efficiency scores and productivity trends were evaluated with
the DEA (Data Envelopment Analysis) method. The input variables were the numbers of beds, doctors,
nurses, and health personnel, and the medical costs. The output variables were the numbers of
outpatients, and inpatients, and the medical revenues. Along with the traditional input-oriented DEA
analysis, the Malmquist Productivity Index(MPI) was calculated. Results : First, the mean values of the
study variables showed gradual increases in all the variables for all the study years. Second, technical
efficiency scores varied depending on the study year. Third, MPI decreased from 2009 to 2010
(MPI=0.986), and then increased from 2010 to 2011(MPI=1.011). The contributions of the Efficiency
Change Index and Technical Change Index on the MPI varied depending on the study year.
Conclusions : This study provides information to hospital managers about changes in hospital
performances. External environments had more influence on hospital performances, and hospital
managers will need to manage these influences from factors surrounding the hospitals.
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<Table 1> Operational definitions of Input and output variables

Variables Operational definition
Beds number of operating beds

Doctors interns, residents, general practitioners, specialists
Nurses registered nurses

INput  Other hospital

pharmacists, medical technicians, medical record administrators, nutritionists, other

employees medical personnel
Medical cost personal expenses+material expensestexpenses of management and operation
Outpatients number of outpatients

Output Inpatients

Medical Revenues

number of inpatients

outpatient revenuetinpatient revenuetother revenues
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<Table 2> General characteristics of the study hospitals [Frequency (%), n=76]

Variables 2009 2010 2011

Tertiary hospital 44(57.9) 44(57.9) 44(57.9)
Hospital types )

General hospital 32(42.1) 32(42.1) 32(42.1)
Bed Beds>= 755 38(50.0) 38(50.0) 42(55.3)

eds
Beds<755 38(50.0) 38(50.0) 34(44.7)
! After 1980 46(60.5) 46(60.5) 46(60.5)

Founding year

Before 1980 30(39.5) 30(39.5) 30(39.5)

Seoul, Incheon, Kyungkido 25(32.9) 25(32.9) 25(32.9)
Location Metropolitan cities 19(25.0) 19(25.0) 19(25.0)

Others 32(42.1) 32(42.1) 32(42.1)

Public 13(17.1) 13(17.1) 13(17.1)
Ownership

Private 63(82.9) 63(82.9) 63(82.9)

<Table 3> Descriptive statistics of the input/output variables in DEA (unit: beds, person, ##1,000,000 won)

- . Standard Ayerage
Year Variables Min. Max. Average L efficiency
deviation
scores
Beds 250 2,318 77 359
Doctors 62 1,306 361 239
Input Nurses 163 2,884 608 445
2009 Othgr hospital employees 21 977 199 147 0.95
Medical cost 32,401 953,109 179,967 162,946
Qutpatient 217,788 2,440,202 682,273 401,212
Output Inpatient 92,206 871,479 257,155 130,822
Medical Revenue 33,503 1,042,615 190,596 176,720
Beds 329 2,642 795 374
Doctors 66 1,505 375 267
Input Nurses 171 3,023 634 450
2010 Other hospital employees 47 1,049 208 173 0.96
Medical cost 34,416 1,035,731 193,118 176,721 ’
Outpatient 210,270 2,557,138 710,961 430,575
Output Inpatient 98,948 904,078 263,706 130,480
Medical Revenue 36,182 1,139,856 200,514 183,500
Beds 306 2,680 826 382
Doctors 83 1,581 385 275
Input Nurses 191 2,989 668 491
2011 Other hospital employees 48 1,022 217 176 0.94
Medical cost 38,081 1,106,387 206,351 189,344 '
Outpatient 205,439 2,633,040 722,695 444,469
Output Inpatient 95,904 908,790 272,939 146,586
Medical Revenue 39,109 1,203,903 212,098 195,263
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<Table 4> Average(%) slack scores for inputfoutput variables in inefficient hospitals(unit: beds, person,

1,000,000 won)

Variables 2009 2010 2011
Beds -86(-10.7) -81(-10.3) -154(-18.3)
Doctors -65(-17.2) -60(-17.2) ~47(-12.8)
Input Nurses -72(-12.4) -72(-12.7) -93(-15.2)
Other hospital employees -36(-14.8) —-24(-13.3) -49(-23.2)
Medical cost -15,919(-9.3) -12,986(-8.4) -19,450(-11.3)
Qutpatient 70,048(20.5) 57,564(17.5) 65,990(17.5)
Output Inpatient 9,362(7.2) 10,850(8.5) 111,920(42.6)
Medical Revenue 6,571(6.3) 1,735(3.1) 4,316(4.7)

_49_



The Korean Journal of Health Service Management Vol.9 No.3 (September 2015)

<Table 5>& WASHo] TEAPAN ML
A Aololl @ Fol7k YEAE Fohrr]
@ Aol 8 Aot 000d AAYY F 4FE
el 3%7h LA Weolr, FRIUL

[
EhiA
1
i
2
ox
l
ofN
e}
o,

o] EFPYRYG nELHOE Yehton 7
Aoz o Ao|7}t itk FAYY F FFH
& 400%7F &4 P, A (UIE Y)Y
4L 391%7F 849 WYow BAEo 4f

<Table 5> Hospital characteristics between efficient and inefficient hospitals [Frequency (%)]

ol
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= 20099 30704, 2010 33714, 20113 3170
&4 DMU Fdlle 2 W37t 9l
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<Figure 1> Top 5 most frequently benchmarked
efficient hospitals

e 2009 2010 2011

anabes ) 2 Toa x2 1) 2 Toa x2 1) 2 Tod X2

Tertiary 12 2 44 15 29 44 14 30 44

‘ hospital 273)  (72.7) (100 34.1) (65.9) (100 31.8) (68.2) (100
Hospital pi (27.3)  (72.7) (100) 5 36 (34.1) (85.9) (100) 2 86 (31.8) (68.2) (100) 2 66

types General 18 14 3 18 14 32 17 15 32

hospital (56.3) (43.8) (100) (56.3) (43.8) (100) (53.1) (46.9) (100)

16 22 38 17 21 38 18 16 34

Beos<rSS o) (579) (100) (44.7) (55.3) (100) (52.9) (47.1) (100)
Beds 0.06 0.00 2.91

Bedeoe 75514 o4 38 6 2 38 13 29 4

(36.8)  (63.2) (100) (42.1) (57.9) (100) (31.0) (69.0) (100)

Before 1980 12 18 30 13 17 3 13 17 30

Founding (40.0) (60.0) (100) (43.3) (56.7) (100) (43.3) (56.7) (100)
0.00 0.00 0.02

year rier 108018 28 46 20 26 46 18 28 46

(39.1)  (60.9) (100) (435) (56.5) (100) (39.1) (60.9) (100)

ﬁﬁ;’(’m 6 19 25 12 13 25 10 15 25

Koo @400 (78.0) (100 (48.0) (52.0) (100) (40.0) (60.0) (100)
Location  Metropolitan 7 12 19 5.06 7 12 19 0.55 5 14 19 2.78

cities (36.8) (63.2) (100) (36.8) (63.2) (100) (26.3) (73.7) (100)

Oters 17 15 3 14 18 3 6 16 32

(53.1) (46.9) (100) (43.8) (56.3) (100) (50.0) (50.0) (100)

Sublc 12 18 30 13 17 30 13 17 30

, (40.0)  (60.0) (100) (43.3) (56.7) (100) (43.3) (56.7) (100)
Ownership 4.41% 0.01 0.00

rvete 18 28 46 20 26 46 18 28 46

(39.1)  (60.9) (100) (435) (56.5) (100) (39.1) (60.9) (100)

*. p<0.05
1) Efficient, 2) Inefficient
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<Table 6> Distribution of the Malmquist productivity
index (unit: hospital)
Period1 Period2
(2009 —> 2010) (2010 —> 2011)

> =1 <1 > =1

Variables

Malmaquist
Productivity Index
Efficiency Change
Index

Technical Change
Index

34 0 42 3B 0 4

3 26 17 165 27 34

210 685 52 0 24

DEA & Malmquist Productivity Index Model Approach

<Table 7> WH2E AAAAF Hits U
Bl Eolth 17](200943->2010) 0l 4 7o 4
QE9 BALE MAARAFE HA 14% 74T
Hh, 27](20109->2011 )& 1.1% F7HeE A
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<Table 7> The mean Malmauist productivity index for
the study years

Variables Period1 Period?
(2009 —> 2010) (2010 —> 2011)
Malmauist
Productivity Index 0.986 1.011
Efficiency Change 101 0.981
Index
Technical Change 0976 1032
Index
V. 1%
1. g+
71E AFAFAAE FIAEY A ARY
247 Ay dato] Fold g W AEE 1
oA BYS EYo2A TS MAsE Aol
kst ANSYTh 987189 o] B4
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