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Factors Affecting of Relevance Index of the Regional Public Hospital: Focused on
Refined Diagnosis-Related Group Impacts

Ari Yoon', Kyung-sook Woo?, Young-jeon Shin®
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University College of Medicine, Seoul, Korea

Background: An important function of the regional public hospital is to satisfy the basic medical needs of the community through the
stable provision of high-quality medical services. The purpose of this study was to identify the relevance index (RI) of the regional
public hospital and to identify the factors that affect the RI.

Methods: Data were obtained from the 2017 regional public hospital operation evaluation report and 2017 medical monitoring report
for vulnerable area. Rl of the regional public hospital was a dependent variable, and multiple regression analysis was performed with
observed variables of medical supply-demand condition, medical supply, and medical supply structure. Direct effects and indirect
effects were confirmed by the analysis of structural equation models (SEM) to see if there were mediating effects.

Results: The Rl was 13.1%, and the average of all percentage refined diagnosis-related group (RDRG) was 29.4%. Factors affecting
Rl were medical supply-demand conditions, medical supply, and medical supply structure. As a result of multiple regression analysis,
Rl was higher when high percentage RDRG of the regional public hospital (=4.117, p<0.05), the size of regional public hospital
location (¢=-2.554, p<0.05), and the population of regional public hospital location (#=-2.415, p<0.05) were smaller, The results of the
SEM analysis show that the higher the medical supply-demand conditions, the more direct effect of decreasing the Rl and the indirect
effect of decreasing the effect of reduction through the medical supply (direct effect=-1.322, total effect=-0.573, p<0.01). The
higher the medical supply structure, the more direct effect on the Rl (direct effect=1.047, p<0.05) and the higher the medical supply,
the more indirect effect of Rl through the medical supply structure (total effect=direct effect=0.619, p<0.05).

Conclusion: It has been confirmed that the provision of medical services can affect the Rl the regional public hospital which should
be considered in carrying out future policies.

Keywords: Regional public hospital; Relevance index; Refined diagnosis-related group; Structural equation models
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Table 1. Classification and definition of variables

Variable classification Definition

Observed variables
Medical supply-demand condition

Size of RPHL Metropolitan, city, country
Population in RPHL Population (2016)
Population density in RPHL Population per area 100 km® (2016)
Finance independent rate in RPHL (Local tax + extra income) / local government budget x 100 (2016)
Ratio of national basic livelihood recipients in RPHL National basic livelihood recipients / population x 100 (2016)
Age-standardized mortality rate in RPHL Age-standardized major cause of death rate (2016)

Medical supply
No. of general hospitals per 100 km? in RPHL No. of general hospitals /100 km’ (2016)
No. of general hospital beds per 100,000 persons in RPHL No. of general hospitals beds /100,000 (2016)
No. of specialists per 100,000 persons in RPHL No. of specialists / 100,000 (2016)
No. of beds of regional public hospital Beds of regional public hospital (December 2016)
No. of departments of regional public hospital No. of departments of regional public hospital (December 2016)
No. of specialists of regional public hospital No. of specialists of regional public hospital (December 2016)

Medical supply structure
Proportion of general hospital in RPHL General hospital / (general hospital+hospital) x 100 (2016)
Proportion of specialist in RPHL Proportion of specialist (2016)
Percentage RDRG of comparative hospital in RPHL Percentage RDRG comparative hospital (general hospital, hospital) (2016)
Percentage RDRG of regional public hospital Percentage RDRG (2016)

Dependent variable
Relevance index of regional public hospital Medical utilization of regional public hospital / medical utilization of RPHLx 100 (2016)

RPHL, regional public hospital location; RDRG, refined diagnosis-related group.
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Table 2. General characteristics of regional public hospital

Characteristic Category Value
General characteristics
Size of RPHL Metropolitan 4 (118)
City 25 (735)
Country 5 (14.7)
Type of regional public hospital General hospital 29 (85.3)
Hospital 5 (14.7)
No. of teaching hospitals (inter) Intern only 18 (52.9)
No program 16 (47.1)
No. of teaching hospitals (resident) Resident 8 (235)
No program 26 (76.5)
Designated as emergency medical center or institute Local emergency medical center 10 (29.4)
Local emergency medical institute 23 (67.6)
Unspecified 1(30)
Beds of regional public hospital 300 Beds over 7 (20.6)
200-299 Beds 17 (50.0)
200 Beds under 10 (29.4)
Observed variables
Medical supply-demand condition Population in RPHL (person) 200,322.3+119,492.1
Population density in RPHL (person/100 km?) 262,286.61527,837.9
Finance independent rate in RPHL (%) 30.7+11.1
Ratio of national basic livelihood recipients in RPHL (%) 6.4+17
Age-standardized mortality rate in RPHL (person/100,000) 361.9+27.4
Medical supply No. of general hospitals per 100 km? in RPHL (no./100 km?) 2353
No. of general hospital beds per 100,000 persons in RPHL (beds/100,000) 346.6+282.0
No. of specialists per 100,000 persons in RPHL (person/100,000) 62.6+31.0
No. of beds of regional public hospital (bed) 272.2+140.7
No. of departments of regional public hospital (no.) 16.3+4.0
No. of specialists of regional public hospital (person) 27.1£18.2
Medical supply structure Proportion of general hospital in RPHL (%) 31.2+21.2
Proportion of specialist in RPHL (%) 88.5:9.8
Percentage RDRG of comparative hospital in RPHL (%) 35.9+12.9
Percentage RDRG of regional public hospital (%) 29.49+9.7

Values are presented as number of frequency (%) or meansstandard deviation.
RPHL, regional public hospital location; RDRG, refined diagnosis-related group.
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Table 3. General characteristics of Rl and percentage RDRG of regional public hospital

o Rl Percentage RDRG
Characteristc Category No. Mean + SD For ¢t pvalue Scheffe Mean + SD For ¢t pvalue Scheffe
Mean £ SD 131+86 294+97
Size of regional public hospital location Metropolitan 4 73> 444 443" +55
City 25 121478 4.865° 0015  b<a 28.4° +6.4 9205° 0001  b<a
Country 5 223 +93 25°+77
No. of beds of regional public hospital 300 Beds over 7 134*+116 N7*+118
200-299 Beds 17 12.0° +85 0.262 0771 75°+63 133177 Q001 bea
200 Beds under 10 145"+ 68 8P +44
Designated as emergency medical Center 10 20.7+82 36.2+122
Institute 23 102:66  -3991™" <0001 270466  -2800"" 0009
Non 1 23+0 154 +0
Type of regional public hospital General hospital 29 132+86 31.3+92 -
Hospital 5 125493 s 08 183020 ot 000

Rl, relevance index; RDRG, refined diagnosis-related group; SD, standard deviation.

"p<0.05. “p<0.01. p<0.001. T t-test was performed instead of analysis of variance because there is one non-designated as emergency medical regional public hospital (multiple comparison

test is impossible).
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Table 4. Correlation analysis results

Variable 1 2 3 4 5 6 7 8 g 10 11 12 13 14
1. Population in RPHL 1
2. Population density in RPHL 0.293 1
3. Finance independent rate in RPHL 0530" 0020 1
4. Ha’qq of ngtmnal basic livelihood 0382 0% 0433 '
recipients in RPHL
5. Age-standardized mortality rate in RPHL -0487" -0.188 0458~ 0498" 1
. 2 .

6. No. of general hospitals per 100 km® in 001 0663 0095 0153 0129 '

RPHL
7. No. of general hospital beds per

00000 persons in APHL 0014 0017 -0191 -0013 0171 0312 1
8. No. of specialsts per 100,000 persons o1 go76 0177 0105 0124 0128 0742 1

in RPHL
9. No. of beds of regional public hospital 0246 0584 -0118 -0276 0129 0324 0184 0124 1
10. No. of departments of regional public 1) g4 0171 0110 0062 0320 025 0114 0729 1

hospital
M. r’:‘;pﬁ‘;ls‘mc'a“m of regional public g (765" 0113 01® 0243 0392 0059 08 07427 0716 1
12. Proportion of general hospital in RPHL -0301 -0.142 -009% 0022 0020 0264 0473 0039 0028 0182 -0046 1
13. Proportion of specialist in RPHL 04607 04277 0175 0210 0250 0072 -0059 -0382° 0466 -0297 04527 0230 1
14. Percentage RDRG of comparative o000 0oy 073 0199 035 0052 0114 0127 0280 0477 0352 01038 0131 1
hospital in RPHL
16 Percentage RDRG of regional public 000 014 oy m4 025 0357 0019 0200 068" 0771 007 0M8 0291 0505

hospital

RPHL, regional public hospital location; RDRG, refined diagnosis-related group.

"p<0.05. “p<0.01. “p<0.001.
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SR A AR} v

IRESILEL Q17

2. X|de|z Ao

b EMo| U2 XHIEZE 2 refined

diagnosis—related group HIE

Table 3-2 Z|u}o] 2 919] Aulz] EA

HERS

=]
B

Aole}. x|uolzelel

o v} Aot RORG
A 55

13.1%8.6%0] it} 2R A T 2 A SZHES A5 Qiﬂr, e

2IFF 2919 T8 502 Ao g Y A HAY E7F
A=A 100 km’ G 3t 2370 4G 31, Aol 2 A7) 91t

J
ol o] S7hgA i W 27229 A el ARIE 5
LB 16370, IR AR S B 27.150] 9],
o377 210 s
© T 31.2%, A HH] 2 Y AR
ozl Bge RDRG ¥l
RDRG H|- 8L B 29.4%2 L}E}‘;ku}(Table 2).
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AA] R 2 FEE | 2jo]5 BA=d|, o 24 Alge]ad
O} AAEE-E(22.3%)0] Al A H(12.1%) B FHA] A H(7.3%)°f 4
gt AgeladEet fo5HA =2 A0 UERITHF=4.865,
p<0.05). A9-559= SHAAE R 2RSS ES A, A9
SFRAER AP AR U(20.7%)0] A S-S-Fo] 7|
(10.29%) 0.2 | A=) 2|}o| 7 o) v]a) AR 20| 9061 o
208 VERdr(t=-3.911, p<0.001). BHH, A|uFo] 2 19] 571}
5 2 Q57| FHHof| W AASEE Lol o7t Akl 7} ¢l
AcH(p>0.05).
AH0] 2 RDRG H|-& H1-829.4%+9.7% 2 A] 9 of| wh2 A]1}-0]
F U RDRG H&-2FHA] A7 A|H0) 5.21(44.3%) 0] A] - < A] <
)] <o) 2.2(28.4%, 22.5%) 0] H]3] G-2]51A| =8 71 © & Lpepyt
THF=9.025, p<0.01). T3 0] & 7|7} 7} o)) w2 RDRG H|-&-2 Al
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B, 7P 57130034 o1/l 7]3e] 3004 u]eEel 7o
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O] 2 AIE](36.2%) = 2173 Aol m o] A 4527 7]H27.0%)
OS2 A4 H Ao meof vlste] RDRG Bl&o] F-oskA| =ttt
(t=-2.800, p<0.05). 3, |2 7] 2 ZHof| w}2 ]H}o) 2 919 RDRG
HIE-2 ZEAGL3%)0] BA(18.3%)Het FAH o= o8t
L=0krh(t=-3.114, p<0.01).

3. Xelz o] XIHISZEN FES ikl 22l chst CiEs

HEN Zat

Aol 7 o) A ZFE YIS A= Yugoldd, g5y
i, LEjal —‘ﬂﬁll?%ﬂl o= T8 e Hgol 25t
o] TR 3] S ealat gl A A A Aol 5 o A7)
22 012 9] A A] Q1Y = (r=0.785, p<0.001), 2 2 3] 7FH A} 4
(r=0.742, p<0.001), 2|2 X2 IH= 42(r=0.716, p<0.001)L} A
$710.7 oo & A7} ok g oA A|QJshar A48Tt
(Table 4). £-4A3} A o| 7 Y AR A] JFE(t=-2.554, p<0.05)} A]
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o) 2 9] AAYA] QIL4x(t=-2.415, p<0.05)7} S48 A kO] 2 Y 9]
AAZEEC] f+oI5H F7 1oz RHE, 21407 21 RDRG HI &=
E55,E(t=4.117, p<0.05) Ao B2 o] 2AEEE0] G5k =
7¥ohz 2 08 Uehgth 25 mgollA] st Hegts gl 4
T} 2|}o] 2 910] RDRG H]-8(B=0.744), A|8o] 2 0] A7) 7] 1
(B=-0.402), A|"o| 5 A7) & Q1H4%(B=-0.312) = 0. & AA| 5

80 v] 2= o] 2 4 02 Lhefiteh(Table 5).
4, TEUHN DY 55t 0 WA ZI0| B - ZKuET} BAZT
o] Aol AR A2 B S 1) ;

A 1O
i O =
HMECEETE RELER

9118 RES 4
Y RAE =34517] o] Hof = HEHof| 3 CFAS A A|5H
ot BFgAE =o17] $18l 8917515 (factor loading) 2] Q. Q14 7k
(1)°] 712 (20.5) oo HA BAIH 0 &2 Folgt EHFE, & 9
Beaolio] w2 o 2 244 ﬁLE A|ko] Y AR
AT, AR AR AFEE, HRFEE WS A

29 S7PIAL 4, Aol 2 AR 4, R g BSus

Table 5. Multiple regression analysis for medical supply-demand condition, medical supply, and medical supply structure

Medical supply-demand condition + medical supply + medical supply structure

Variable B Standard error SB pvalue
(Constant) 35.229 24,643 0.170
Medical supply-demand condition
Size of RPHL -6.607 2587 -0.402 0.020°
Population in RPHL -2.238x10° 0.000 0312 0,027
Population density in RPHL -3.053 x 10° 0.000 -0.188 0.398
Finance independent rate in RPHL -0.072 0.103 -0.093 0.494
Ratio of national basic livelihood recipients in RPHL 0.584 0.642 0.115 0.375
Age-standardized mortality rate in RPHL -0.045 0.038 -0.144 0.248
Medical supply
No. of general hospitals per 100 km’ in RPHL 0317 0.269 0197 0.254
No. of general hospital beds per 100,000 persons in RPHL -0.001 0.007 -0.046 0839
No. of specialists per 100,000 persons in RPHL -0.051 0.068 -0.186 0.458
No. of beds of regional public hospital 0.007 0.009 0.116 0.465
No. of departments of regional public hospital -0.330 0372 -0.155 0.387
Medical supply structure
Proportion of general hospital in RPHL 0.081 0.046 0.257 0.097
Proportion of specialist in RPHL 0.017 0.137 0.020 0.901
Percentage RDRG of comparative hospital in RPHL 0.128 0.085 0.193 0.149
Percentage RDRG of regional public hospital 0.659 0.160 0.744 0.001"
Adjusted A 0.791
Fvalue (£<0.001) 9315
Durbin-Watson  statistic 1.993

SB, standardized coefficients beta; RPHL, regional public hospital location; RDRG, refined diagnosis-related group.

"p<0.05. "p<0.01. p<0.001.
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Table 6. Factor loading with variables

Path Estimate Standard error  Critical ratio pvalue
Medical supply < Medical supply-demand condition <0.001 <0.001 3.044 0.002
Medical supply structure <« Medical supply-demand condition <0.001 <0.001 1.286 0.198
Medical supply structure < Medical supply 1.117 0513 2.178 0.029
Population density in RPHL < Medical supply-demand condition 1.000
Population in RPHL < Medical supply-demand condition 0.172 0.050 3464 <0.001
Size of RPHL < Medical supply-demand condition <0.001 <0.001 4.963 <0.001
No. of departments of regional public hospital < Medical supply 1.000
No. of beds of regional public hospital «— Medical supply 33.657 5877 5.727 <0.001
Percentage RDRG of comparative hospital in RPHL < Medical supply structure 1.000
Percentage RDRG of regional public hospital < Medical supply structure 1.624 0.566 2.869 0.004
RI < Medical supply-demand condition <0.001 <0.001 -3.753 <0.001
RI < Medical supply 0.184 0.938 0.197 0.844
RI < Medical supply structure 1.442 0.530 2443 0.015
RPHL, regional public hospital location; RDRG, refined diagnosis-related group; RI, relevance index.
Table 7. Test result of model fit

Model X2 X/df pvalue GFl CFI SRVR RMSEA

Base >0.05 >0.90 >0.90 <0.05 <0.05-0.10
Initial model 29915 1.99 0.012 083 090 0N 0.17
Modified model 23573 1.68 0.052 0.85 0.94 0.09 0.14

df, degrees of freedom; GFI, goodness of fit index; CFl, comparative fit index; SRMR, standardized root mean square residual; RMSEA, root mean square error of approximation.

Aol wd 222 2] H] w7 ¢ RDRG HI, A9 29 RDRG Bl &2 CRE)
TN mol ERSIIC B 7 ARG 07 oare
2 Ueht o), PR A 5 as el Auola e AR 4,
#42] 2] RDRG 1] &-& AR Taato] i ang alelel  1h =3
T (Table 6).
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ol O}, 22 A 7|2

/\
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s70] 7d(-0.573, p<0.01)
27} 7V
(modification index)E Bk 5}l =731 Al x|H}F

BEDEEE RPN ER PEE R

QAR Az F7bEEA Bl ARsiths 2 Sklskct

(Table 7).

A|HFo) 7 9l o] A A ZEEo| FSL n|2A= Q. 2lof tfst LR HA
23R Figure 13} ek J2Fol0e AAEHEE

A mEA

NYHOR FarAPle AFS HYO

Bol YR ET} YA 22§
T ERSCEEEES
Uehte.

1A g3l 0 0]5]z] oko)o
o Axa &l

15 A—

(direct effect=1.047, p<0.05), 2]=
(direct effect=0.074, p>0.05), 2|

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

(direct effect=-1.322,
p<0.01), Ti7H ) O BgF e Fol L B ofghe= Ao
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2 e THtotal effect=direct effect=0.619, p<0.05).
AA TS E FFE A=

[9ls
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2(1.047, p<0.05), Q| 23-370.619, p<0.05), &
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=9}tH(Table 8).
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Figure 1. Structural equation model of RIl. RPHL, regional public hospital location; RDRG, refined diagnosis-related group; Rl, relevance index.

"p<0.05. “p<0.01. " p<0.001.

Table 8. Standardized effect of each variables

Variable Effect Medical supply-demand condition Medical supply Medical supply structure
Relevance index Total effect -0573" 0723 1.047"
Direct effect 1.322" 0.074 1047
Indirect effect 0749" 0648
Medical supply structure Total effect 0.668 0619
Direct effect 0.260 0619°
Indirect effect 0.408
Medical supply Total effect 0659
Direct effect 0659

Indirect effect

"p<0.05. “p<0.01.
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