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Evaluation of pilot hospital of modern hospital management system in

Sichuan Province based on weighted TOPSIS and RSR
ZHANG Cheng
Sichuan Health Development Research Center, Chengdu, Sichuan 610042, China

Abstract: Objective To evaluate the pilot hospitals of modern hospital management system in Sichuan Province, so as to pro-
vide reference for strengthening the construction of modern hospital management system. Methods The index weight, com-
prehensive evaluation, ranking and grading of the pilot hospitals were carried out by criteria importance through inter—criteria
correlation (CRITIC), technique for order preference by similarity to ideal solution (TOPSIS), and rank—sum ratio (RSR). Re-
sults The range of RSR (Ci) of pilot hospitals in 2021 was 0.409 to 0.611, and 3, 14, 14, and 2 hospitals were graded as
good, relatively good, average, and poor. The grading results were statistically significant, and the proportion of medical ser-
vice income was the main influencing factor of the evaluation results. Conclusion The pilot project of modern hospital man-
agement system in Sichuan Province has achieved initial results, and the level of rational drug use in each pilot hospital has
been improved, but there is still a gap in operation quality and safety, medical service price adjustment, and outpatient ser-
vice management.
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Table 1 Pilot evaluation index system of modern hospital

management system
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Table 2 Weight of evaluation indicators of each pilot hospital from 2019 to 2021
- SRR SERRGENE 7, HEH ¢ B W,(%)
2019 4F 2020 4F- 2021 4F 2019 4F 2020 4F 2021 4F 2019 4F 2020 4 2021 4F 2019 4F 2020 4F 2021 4F
X1 0.271 0.254 0.286 20.665 19.413 20.174 5.598 4.928 5.774 6.45 5.69 6.77
X2 0.214 0.209 0.211 17.975 19.107 19.417 3.842 3.995 4.088 4.43 4.61 4.79
X3 0.281 0.261 0.238 17.070 17.680 17.695 4.799 4.609 4219 5.53 5.32 4.94
X4 0.189 0.253 0.243 20.409 19.826 19.183 3.864 5.018 4.668 4.45 5.79 5.47
X5 0.229 0.224 0.228 17.066 17.897 18.214 3.907 4.016 4.153 4.50 4.64 4.87
X6 0.263 0.233 0.187 17.008 18.035 19.047 4478 4.196 3.563 5.16 4.84 4.18
X7 0.277 0.245 0.235 20.453 19.851 19.199 5.662 4.873 4.510 6.52 5.63 5.29
X8 0.287 0.266 0.213 17.872 17.179 18.087 5.137 4.576 3.861 5.92 5.28 4.52
X9 0.216 0.187 0.220 16.378 18.033 18.321 3.543 3.376 4.022 4.08 3.90 4.71
X10 0.255 0.292 0.282 17.759 16.541 18.213 4.523 4.831 5.144 5.21 5.58 6.03
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sekr FEPAE S TebRh oMt 1y fFERC FE W(%)
2019 4F 2020 4F 2021 4F 20194 2020 4F 2021 4F  20194F  20204F 2021 4F 2019 4F 2020 4F 2021 4

X11 0.242 0.188 0.239 17.178  17.638  19.113 4.163 3313 4569 4.80 3.83 5.36
X12 0.210 0.243 0.235 17.821 17.221 18.829 3.749 4.187 4.426 432 4.83 5.19
X13 0.252 0.245 0.232 21392 20.345 19.012 5.401 4.992 4419 6.22 5.76 5.18
X14 0.271 0.263 0.222 15.511 16.611 17.847 4.207 4363 3.962 485 5.04 4.64
X15 0312 0.307 0.285 16225  18.148  18.131 5.056 5.571 5.176 5.83 6.43 6.07
X16 0.225 0.206 0.270 18.157 18250  19.618 4.091 3.762 5302 471 434 6.21
X17 0.191 0.280 0.226 18.003  19.451 17.730 3.440 5.437 4.014 3.96 6.28 470
X18 0.174 0.175 0.159 16610  17.854  18.361 2.895 3.117 2912 3.34 3.60 3.41
X19 0.242 0.249 0.191 17292 16.961 18.958 4.181 4227 3.615 4.82 4.88 424
X20 0.256 0.203 0.168 16.561 15.913 17.451 4239 3.231 2931 4.89 3.73 3.43
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0.029 0211 0.095 .. 0.093 202127 = (0.194,0.159....,0.150)
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Table 3 Evaluation results of CRITIC-TOPSIS in pilot hospitals from 2019 to 2021
K B 2019 4F 2020 4 2021 4
PR P C HEP 4 C HeP2h C HEP 2k
HI 0.659 2 0.665 3 0595 2
H2 0.516 9 0.463 32 0.497 26
H3 0.560 5 0.529 2 0525 19
H4 0.647 3 0.523 23 0.539 16
H5 0.691 1 0.688 1 0.611 1
H6 0579 4 0.522 24 0.502 24
H7 0.490 15 0.537 20 0.524 20
H8 0457 23 0.476 29 0471 30
H9 0.528 7 0.557 14 0.548 11
HI10 0.449 26 0.474 30 0.545 14
H11 0.499 11 0505 27 0557 7
HI12 0.507 10 0.566 9 0.507 23
H13 0.520 8 0.610 5 0.594 3
H14 0.467 20 0.555 16 0.491 28
H15 0423 31 0537 21 0.554 9
H16 0.473 18 0.507 26 0.501 25
H17 0.494 13 0.569 7 0.539 15
HI8 0537 6 0.644 4 0.556 8
H19 0.459 22 0.543 18 0.475 29
H20 0431 29 0.550 17 0.524 21
H21 0.452 24 0.538 19 0.563 6
H22 0.444 27 0.565 12 0.549 10
H23 0.494 12 0.566 10 0.528 18
H24 0.460 21 0.564 13 0.546 13
H25 0.483 16 0.685 2 0.585 4
H26 0.481 17 0.565 11 0.547 12
H27 0432 28 0517 25 0.493 27
H28 0353 33 0.443 33 0.409 33
H29 0.493 14 0.567 8 0.571 5
H30 0452 25 0555 15 0529 17
H31 0.397 32 0.470 31 0.520 22
H32 0430 30 0575 6 0.469 31
H33 0.470 19 0.505 28 0.442 32
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Table 4 Estimates of RSR(C)), Probit and RSR of pilot hospitals from 2019 to 2021

SR 20195 R 2020 R 20217 ‘
RSR(C) Probit  RSR fiiiHi RSR(C) Probit ~ RSR fiiiHi RSR(C) Probit ~ RSR fiiHi
H28 0.353 3.119 0.356 H28 0.443 3.119 0.439 H28 0.409 3.119 0.441
H31 0.397 3.454 0.379 H2 0.463 3.454 0.458 H33 0.442 3.454 0.456
H15 0.423 3.665 0.394 H31 0.470 3.665 0.471 H32 0.469 3.665 0.465
H32 0.430 3.830 0.405 H10 0.474 3.830 0.480 H8 0.471 3.830 0.472
H20 0.431 3.972 0.415 HS 0.476 3.972 0.488 H19 0.475 3.972 0.478
H27 0.432 4.092 0.423 H11 0.505 4.148 0.499 H14 0.491 4.092 0.483
H22 0.444 4.200 0.431 H33 0.505 4.147 0.499 H27 0.493 4.200 0.488
H10 0.449 4.300 0.438 H16 0.507 4.300 0.507 H2 0.497 4.300 0.492
H21 0.452 4.441 0.447 H27 0.517 4.396 0.513 H16 0.501 4.396 0.496
H30 0.452 4.441 0.447 H6 0.522 4.484 0.518 H6 0.502 4.484 0.500
H8 0.457 4568 0.456 H4 0.523 4568 0.523 H12 0.507 4568 0.503
H19 0.459 4.652 0.462 H3 0.529 4.652 0.528 H31 0.520 4.652 0.507
H24 0.460 4731 0.467 H7 0.537 4767 0.535 H7 0.524 4.769 0.512
H14 0.467 4.808 0.473 H15 0.537 4767 0.535 H20 0.524 4.769 0.512
H33 0.470 4.887 0.478 H21 0.538 4.887 0.541 H3 0.525 4.887 0.517
H16 0.473 4.962 0.483 H19 0.543 4.962 0.546 H23 0.528 4.962 0.520
H26 0.481 5.038 0.489 H20 0.550 5.038 0.550 H30 0.529 5.038 0.524
H25 0.483 5.113 0.494 H14 0.555 5.154 0.557 H4 0.539 5.153 0.529
H7 0.490 5.192 0.499 H30 0.555 5.154 0.557 H17 0.539 5.153 0.529
H29 0.493 5.269 0.505 HY 0.557 5.269 0.564 H10 0.545 5.269 0.534
H17 0.494 5.391 0.513 H24 0.564 5.348 0.568 H24 0.546 5.348 0.537
H23 0.494 5.391 0.513 H22 0.565 5.473 0.575 H26 0.547 5.431 0.541
H1l 0.499 5516 0.522 H26 0.565 5.473 0.575 H9 0.548 5516 0.544
H12 0.507 5.604 0.528 H12 0.566 5.649 0.586 H22 0.549 5.604 0.548
H2 0.516 5.699 0.534 H23 0.566 5.649 0.586 H15 0.554 5.699 0.552
H13 0.520 5.799 0.541 H29 0.567 5.799 0.594 HI18 0.556 5.799 0.556
H9 0.528 5.908 0.549 H17 0.569 5.908 0.601 HI11 0.557 5.908 0.561
HI8 0.537 6.028 0.557 H32 0.575 6.028 0.608 H21 0.563 6.028 0.566
H3 0.560 6.170 0.567 H13 0.610 6.170 0.616 H29 0.571 6.170 0.572
H6 0.579 6.335 0.578 H18 0.644 6.335 0.625 H25 0.585 6.335 0.579
H4 0.647 6.548 0.593 Hl1 0.665 6.548 0.638 HI13 0.594 6.548 0.589
H1 0.659 6.881 0.616 H25 0.685 6.881 0.657 HI1 0.595 6.881 0.603
H5 0.691 7.409 0.652 H5 0.688 7.409 0.688 H5 0.611 7.409 0.626
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Table 5 Classification results of pilot hospitals from 2019 to 2021

) & [ERhA: Probit RSR fh3HE AR EEE S K-W 18 P
2019 it >93.319 >6.5 >0.590 H4 H1 .H5 20.055 0.001
B4 50~93.319 5~6.5 0.486 ~0.590  H26.H25 .H7.H29 H17.H23 H11 .H12 H2 H13,

HO9 H18 H3 H6
—f 6.681 ~ <50 35~<5 0.383 ~ <0.486 HI15 ,H32 H20 ,H27 \H22 H10 ,H21 H30 . H8 HI19,

H24 H14 H33 . H16
%= <6.681 <35 <0.383 H28 . H31
2020 I >93.319 >6.5 >0.635 HI.H25 .H5 27.130 0.001
B 50~93.319 5~65 0.548 ~0.635  H20 .H14 H30 .H9 H24 H22 H26 . H12 H23 H29,
H17 .H32 HI3 HI18
—f 6.681 ~ <50 35~<5 0461 ~<0.548 H31.H10 . H8.H11.H33 .H16 .H27 .H6.H4 H3 . H7,
HI15.H21.H19
= <6.681 <35 <0.461 H28 H2
2021 It >93.319 >6.5 >0.587 H13.HI .H5 27.116 0.001
Bl 50~93.319 5~65 0.522~0.587  H30.H4 H17 H10 H24 H26 .H9 H22 HI5 HIS,

HI11.H21 .H29 H25
—  6.681 ~ <50 35~<5 0458~ <0.522 H32.H8 HI9 HI4 H27 H2 H16.H6 HI2 H31.H7.
H20 ,H3 H23
2% <6.681 <35 <0.458 H28 H33

R 6 2019—2021 4F C, (MK R (KZ A [0 4347 45

Table 6 Results of stepwise regression analysis of influencing factors of Ci from 2019 to 2021

L) B % 5 ¢%@“§ﬁﬁ@ﬁ TLF (i Pt
2019 (%D -0.123 0.083 — —1.480 0.154
X3 0.004 0.001 0.232 5.134 0
X5 -0.510 0.176 -0.114 -2.906 0.008
X6 -0.001 0 -0.093 -2.239 0.036
X7 0.002 0 0.217 4531 0
X8 0.002 0 0.711 20.734 0
X11 0 0 -0.107 —2.440 0.024
X12 0.003 0.001 0.193 5.745 0
X14 0.001 0.001 0.086 1.920 0.069
X15 0 0 0.175 3.837 0.001
X16 -0.001 0 -0.130 —4.149 0
X19 0.004 0.001 0.193 4.983 0
2020 (HED -0.452 0.156 — -2.903 0.008
X4 -0.053 0.013 -0.331 4232 0
X8 0.001 0 0.337 4.462 0
X10 -0.001 0 -0.306 -3.818 0.001
X12 0.006 0.001 0.412 5.104 0
X15 0.001 0 0.274 3.400 0.002
X17 -0.003 0.001 -0.328 ~4.069 0
X20 0.009 0.002 0.438 4977 0
2021 (HED 0.141 0.064 — 2.196 0.040
X3 0.003 0.001 0.388 5.257 0
X4 -0.051 0.009 -0.364 —-5.872 0
X6 -0.004 0.001 -0.328 -5.885 0
X7 0.002 0 0.330 5.832 0
X8 0 0 0.118 2234 0.037
X9 0.003 0.001 0.261 4.067 0.001
X12 0.002 0.001 0.223 4.425 0
X14 0.001 0.001 0.136 2.082 0.050
X15 0 0 0.259 4.039 0.001
X16 -0.002 0 -0.370 —7.418 0
X17 -0.002 0 -0.440 -8.183 0
X19 0.002 0.001 0.189 3.009 0.007
" RN BT CAREAL [T 8052019 AP E R B R O 0.982, HEL S R M 0.972;2020 4P 5E 2% R> N 0.869, #EL 5 R> M 0.833;

2021 AEPEE R B0 R? N 0.959, %45 R> 4 0.935,
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