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Evaluation of operational management effectiveness
in a tertiary general hospital in Shandong Province based on entropy weight
technique for order preference by similarity to an ideal solution method

CAI Zhiging' , DONG Shiju®, LI Naikun', CUI Xuedan', WANG Jianwei', WANG Heng’
(1. Yidu Central Hospital Office, Weifang 262500, Shandong, China;
2. Department of Social Medicine and Health Management, School of Public Health,
Cheeloo College of Medicine, Shandong University, Jinan 250012, Shandong, China;
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Abstract; Objective To evaluate the operational management effectiveness of a tertiary general hospital in Shandong
Province and provide reference for promoting the high-quality development of public hospitals. Methods Based on the
literature analysis method the evaluation index system for the high-quality development of clinical departments was con-
structed in a tertiary general hospital. Combined with the monthly operation data of a tertiary general hospital in Shan-
dong Province from January to December 2023, entropy weight TOPSIS analysis was used to conduct a comprehensive
evaluation of the high-quality development of clinical departments, and the C; value was used to judge the operational
efficacy of the hospital. Results A total of 3 primary indicators and 28 secondary indicators were included in this study.
The results of the entropy weight TOPSIS analysis showed that the C, value had increased significantly from 0.435 in
April 2023 to 0.534 in October, while the C; value in November and December showed a slightly decreasing trend. The

results of the sub dimensional evaluation showed that the hospital’s secondary indicators under the service capacity, qual-
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ity and safety, and operational efficiency (except for the progressively decreasing category of indicators) showed a sig-

nificant upward trend. Conclusion The overall trend of high-quality development of clinical departments in this hospital

is favorable, especially in service capacity, quality and safety and operational efficiency.

Key words: Tertiary general hospital; Operational management effectiveness; High-quality development; Entropy

weight method; Technique for order preference by similarity to an ideal solution; Evaluation indicators
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Table 1

Evaluation index system for high-quality development of clinical departments
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Table 2 Normalized matrix of indicators for evaluating high quality development of clinical departments from
January to December 2023

s 1 H 2 A 3 H 4 A 5H 6 H 7 H 8 H 9H 10 A 11 H 12 H

Z, 0.135 0.136 0.138 0.126 0.132 0.123 0.120 0.128 0.149 0.154 0.148 0.167
0.441 0.497 0.522 0.545 0.543 0.525 0.545 0.536 0.521 0.532 0.532 0.529
0.161 0.302 0.254 0.255 0.249 0.220 0.269 0.263 0.225 0.246 0.234 0.247
0.154 0.213 0.215 0.207 0.183 0.162 0.149 0.172 0.192 0.172 0.174 0.187
0.130 0.214 0.196 0.195 0.210 0.196 0.185 0.209 0.225 0.186 0.201 0.189
0.197 0.333 0.244 0.239 0.228 0.238 0.237 0.167 0.231 0.238 0.227 0.222
0.989 0.997 0.996 0.997 0.997 0.997 0.998 0.998 0.996 0.997 0.997 0.997
0.990 0.985 0.987 0.988 0.989 0.987 0.966 0.985 0.984 0.986 0.985 0.990
0.996 0.999 0.999 0.995 0.997 0.997 0.994 0.994 0.997 0.994 0.996 0.996
0.998 0.999 0.994 0.997 0.998 1.000 1.000 0.998 0.998 0.998 0.998 0.999
1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
0.892 0.929 0.920 0.919 0.925 0.920 0.922 0.929 0.924 0.917 0.920 0.913
1.000 1.000 1.000 0.999 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
0.025 0.082 0.105 0.120 0.101 0.253 0.275 0.317 0.252 0.252 0.261 0.229
0.385 0.606 0.626 0.634 0.641 0.588 0.627 0.702 0.713 0.728 0.747 0.742
0.918 0.888 0.935 0.967 0.859 0.995 0.923 0.968 0.975 0.984 0.939 0.928
0.768 0.790 0.702 0.728 0.668 0.795 0.718 0.732 0.776 0.836 0.834 0.875
0.300 0.422 0.393 0.386 0.379 0.343 0.339 0.337 0.387 0.336 0.316 0.316
0.998 0.996 0.997 0.997 0.998 0.999 0.999 0.999 0.999 1.000 1.000 1.000
0.998 0.996 1.000 0.998 0.999 1.000 1.000 0.999 1.000 1.000 1.000 1.000
0.693 0.875 0.944 0.847 0.907 0.963 0.934 0.896 0.804 0.861 0.840 0.753
0.356 0.381 0.513 0.457 0.536 0.520 0.532 0.503 0.447 0.468 0.452 0.487
0.700 0.220 0.210 0.200 0.230 0.240 0.240 0.240 0.320 0.330 0.330 0.320
0.870 0.910 0.880 0.890 0.860 0.880 0.890 0.870 0.950 0.940 0.950 0.890
1.040 1.090 1.050 1.030 1.000 1.000 0.990 0.910 0.850 0.850 0.820 0.800
0.704 0.691 0.686 0.686 0.687 0.679 0.671 0.653 0.651 0.642 0.637 0.641
0.746 0.818 0.823 0.825 0.828 0.808 0.833 0.876 0.881 0.883 0.887 0.892
0.847 0.761 0.770 0.771 0.770 0.797 0.774 0.766 0.778 0.773 0.769 0.753
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M2 T DAF I ZIT e A A B IE A 0.892, 0.847)
R . Z =(0.120, 0.441, 0.161, 0.149, 0.130,
Z"=(0.167, 0.545, 0.302, 0.215, 0.225,  0.167, 0.989, 0.966, 0.994, 0.994, 1.000, 0.892,
0.333, 0.998, 0.990, 0.999, 1.000, 1.000, 0.929,  0.999, 0.025, 0.385, 0.859, 0.668, 0.300, 0.996,
1.000, 0.317, 0.747, 0.995, 0.875, 0.422, 1.000,  0.996, 0.693, 0.356, 0.200, 0.860, 0.800, 0.637,
1.000, 0.963, 0.536, 0.700, 0.950, 1.090, 0.704,  0.746, 0.753)
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Table 3 The entropy method calculates the index weight results

PR AR fEEME HFEMAE  E/%
X, TS NS B BE ARELLE 0.875 0.125 4.027
X, DRG Ji 2 %k 0.960 0.040 1.286
X BEBHE T AL L 0.954 0.046 1.482
X, B B R FAR &t 0.897 0.103 3.324
X B B AN TR 5 L 0.959 0.041 1.317
X AP ik 0.932 0.068 2.207
X, BHE e AR T 0.842 0.158 5.113
X, BEIT B e N RS R B4 0.919 0.081 2.605
X, R SRR 0.937 0.063 2.021
X, I R 4% 8 % 0.917 0.083 2.684
X I PREEAR S I i L 0.897 0.103 3.334
X, R 2 0.941 0.059 1.910
X6 BBIT MRS WA N 245\ FEAT R RIS ) o BRI IS LE A 0.908 0.092 2.977
X, R R T EEF ARG ERH R 0.949 0.051 1.634
X o5 ZE 1 U1 BAL W A A TE A R 0.934 0.066 2.126
X, FAREBEABIET R 0.964 0.036 1.162
X BB F BT 0~31 d AR AL B R 0.963 0.037 1.189
X, FARBERGIETHERTFREFRTFRE 0.877 0.123 3.977
X FAREBE I RIELEH 0.958 0.042 1.354
Xy, 1 2P 0 FARFA YR 0 1.000 32.323
X5 DRG AR XUBs: 2 955 1 56 T35 0.963 0.037 1.188
X s DUBR 245 5 3 0.957 0.043 1.382
X, BAPOLEITH B2 TAERE 0.849 0.151 4.875
X, B PO W B 54 B TAET R 0.965 0.035 1.139
X,, DRG i [a] JH #E 8 5 0.894 0.106 3.413
X,; DRG % FHTHFEFE 4L 0.889 0.111 3.600
X, Bt 2 i Lk 0.947 0.053 1.713
X, 1 BE FEFER i L 0.857 0.143 4.637

TOPSIS ZEGIFM &SR B, 1—3 H C, HE&  FHE 10 H90.534,1f 11 A1 12 J C, (H2BEHCT
TR B BE BEm R P2 & i R R R SR T B, k4,
A 4 ALK, C EWIE BT B 0.435 B H
F 4 ERE 2023 4 1—12 AR ERRER BTN D D HERE C, HHF

Table 4 Ranking of D;, D;, and C, of high-quality development of the departments
in the hospital from January to December 2023

Ay D} D; G Hey
1 0.670 0.580 0.464 8
2 0.612 0.525 0.462 10
3 0.604 0.521 0.463 9
4 0.614 0.473 0.435 12
5 0.623 0.488 0.439 11
6 0.547 0.548 0.501 4
7 0.555 0.546 0.496 6
8 0.573 0.571 0.499 5
9 0.527 0.533 0.503 3
10 0.499 0.572 0.534 1
11 0.530 0.568 0.517 2
12 0.577 0.549 0.488 7




112 IITR S N

it (B 2 W)

63 % 6 14

23 DUEETMER
231 MRgsRENREAARTE

TE—RAEPRIR 5 BE T B BeH) —Zudsbn i, bR i
DN ECASRAR R 12 N RAS H B AIRBEE S, H B

BEFARA BB E P TR G H B 8
BIFAR 5 e DRG i L8 A B o5 L3k 5 A
B RS IR A LR A B A BT
WA,

40 ¢ 7 600 .
BB E TR S
- —— SMtEH S
B — HBEREFAREL
500 —— DRGJHFIA1%L
30 F —— HBEEREMAIT ARG
’s - 400
S us
5 L 4 o]
ia 20 300 -
15F
4200
10
-4 100
sk
O 1 1 1 1 1 1 1 1 1 1 1 0

14 280 30 48 sH eA  7H  8H
Ay

9A 104 11 128

K1 IS5 RE ) —gastn (B4R i ) AR T oL

Figure 1 Monthly development of secondary indicators of service capacity ( gradual improvement orientation )
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AT L F R TR TOPSIS A LIRS B = 2r 5 BE ez & 48 A RE VT

113

120 1490 T iakmeaes
4350 i PR B 72 S8 B o
100 - B E T EBEFARBHE
1300 Wi R B SE L%
ES B A e N R
BOF 120 | — mrmiscer wm s
o 4200
S 6ot =
H J150 ¥
40 | -4 100
450
20 |
40
0 1 1 1 1 1 1 1 1 1 1 1 1 -50
11 27 3H 41 5 6H 7H 8H 9H 10 11H 12H
Aty
B3 B e T RAsbs (B RS SI) ARG

Figure 3 Monthly development of secondary indicators of quality and safety ( gradual improvement orientation )
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