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Abstract

Objective: To explore the coordinated development of resource supply and service utilization of
Chongming District of Shanghai and a tertiary hospital of its subordinates, and to further optimize
the allocation of hospital medical resources in a scientific manner through an in-depth analysis of
the key influencing factors of the coupling coordination mechanism. Methods: The CRITIC-TOPSIS
method is used to carry out empowerment evaluation and construct a comprehensive evaluation
model; based on the coupling mechanism, a coupling coordination degree model is constructed and
combined with the Partial Least Squares Structural Equation Modeling (PLS-SEM) to explore the key
factors affecting the coupling coordination and their paths of action, and to conduct an in-depth
analysis of the interactions between the systems. Results: The comprehensive scores of resource
supply and service utilization of the hospital and the region gradually converge; there is a signifi-
cant consistency between the dysfunctional decline and coordinated upward stage of the two major
systems of hospital resource supply and service utilization and the development trend of the re-
gional resource supply and service utilization system; it is the hospital resource supply system that
has the largest role in influencing the coupling mechanism of the hospital, and the regional service
utilization system has the smallest role. Conclusion: Improving the quality of medical services,
strengthening regional resource synergy, and constructing a dynamic monitoring mechanism are
crucial to enhancing hospital resource management and sustainable development.
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Z=(zy) =(wx) ,iemjen (6)

Stepd: i€ IEFLARME S HHARME, JEUHE 4R AR 5 IE SO AR AR KR UPE
X;={X g, =max, {xli<i<my, j=12,n O]
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Table 1. Criteria for dividing coupling intervals and phases
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Table 2. Criteria for classifying coupled coordination intervals and class types
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2.3. BRI ERE
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Table 3. Resource allocation evaluation indicator weights and attributes
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A BHE S o X [ %€ B i/ 3 oo 0.333 il
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RS FIH RGAE THEDUR FEBT B, 1 R GE I R IR LUK . 2016~2020 4[] 2 e B YR fik 4 R4 A
IRSFIH RGM G EEHTE 0.800 < b, AT mAC-PRE G R RN BL 10 R G HAH RIFR B B . 2021
FEMELEE 1, MAGAT RS RENE, WHMASCEKIAEFRRIIRES, 2022 /& E
9°0.975, 1 F 48 SR [ 2 AR A AR B By (WL 4).

MR B B 285 547 2 P 43 1T 5 2013~2015 4 2 5 B U5 (L 465 A I 25 ) A 45 P i AL T 2R R R B B
HI 25 0 2 B D9 i SR AR 2 Y s 2016~2022 AEREA PRI AL T Ui BB B, 2016 fEALTHIZHR M,
2017~2020 4EAE RUF O 5 b 20 b i 2 e ks, 2021 EIXBIOL PR, 78 3 8] 2 Be 44 T 75 SR IR
2022 SEAET RAFUMA, BEBOA B R R (LA 2).

Table 4. Levels and types of development of coupled and coordinated hospital resource provision and service utilization
* 4. ERFRELERSFABEMALRFRS LR

Fr S S S~ MAEE PR B LReTREC MAPRE BRSSPSR

2022 0477 0545 -0.068 0.975 KPR 0.81 0.889 RIEFHE g Ea
2021 0.636 0.534 0.102 1 RUEFMEG KR 0.971 0.985 BT w R e
2020 0.462 0381 0.081  0.986 HKFRE A 0.511 0.71 R FREE R
2019 0.492 0481 0.011  0.997 EK TR 0.717 0.846 RIFH  HRimER
2018 0.631 0351 028  0.864 EKCER S 0.651 0.75 R T REE R
2017 0.544 0.469 0.075  0.999 HKF R A 0.755 0.869 REFHE  FHkiEH
2016 0501 0.324 0.177  0.868 EK TR 0.457 0.63 WIghiR  FERI R
2015 0.348 0264 0.084  0.495 i 0.181 0.299 K R A A
2014 0267 026 0.007 0477 SEEN 0.082 0.198 ESl it R A i 2
2013 0.203 0.267 -0.064 0.838 EK TR 0.022 0.136 A eG4 2 Y

3.2. R HFEERS I
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Table 5. Levels and types of development of coupled and coordinated regional resource provision and service utilization
5 XHEBRHRESRSFABEMALRFRS LR

FEh S S, S1~S2 WA PR B giBTR MEIRE hRSEH S
2022 0506 0.56 —0.054 0.998 SV G ey 0.688 0.829 RIFUMA  feamEi
2021 0.592 0.622 -0.03 1 RS K e 0.99 0.995 PP b e
2020 035 0.498 -0.148 0.283 RS 0.245 0.263 i 5 25
2019 0.437 0563 -0.126 0.938 SV G ey 0.555 0.721 R R ST
2018 0.405 0574 -0.169 0.838 KPR A 0.513 0.655 ML b e
2017 0.416 0.432 -0.016  0.99 SV G ey 0.242 0.49 Dk A TER
2016 0.403 0.398 0.005  0.844 R A 0.146 0.351 51 R AR Y
2015 0.417 0.414 0.003  0.934 KR A 0.207 0.44 R Ry S E kAL
2014 0.406 0.443 -0.037 0.999 SV G ey 0.245 0.495 PR A
2013 043 0.384 0.046 0.336 EH 0.172 0.24 51 R AR Y
—— G RRHS —a— =Bk S F A —o— SIAXFRMES —— =X RS FI A
0.70
0.60
0.50
é; 0.40
iﬁ 030
0.20
0.10
0.00
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Eh
Figure 1. Composite score for resource provision and service utilization
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Figure 2. Line diagram of the dynamic evolution of the coupled and coordinated development of resource provision
and service utilization
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FERZE, ERCEA E DA U R B AR SR, R Smart PLS 4.0 FAF X B BT S . B
St BARAS AR FR bR LR P 0 R AT 04T, M2 VIF BRI RISERR, R VIF < 10 3RS, HAE VIF {HRF
K, AR EAE . RIWAHIGR VIF B & 1048 hs, TAVUREE BB ZHIRME4 R P X2, X4, X5,
REFIHRGFR Y3, Y4, Y5: XIRREMEA RS X3, X4, X5, WESFIHRGHH Y4 f1 YT,
R, XIRBHIRALes SRS R B AR, XIRBHIR s SRR A MU AR, XaEBt IR k4G 5 X R
FFIH AT, DX 3R 25 R 5 2= e R G WL 242 5 X 3R 25 ) FH 5 B o il 25 ) B 4 P 8 2 R 80 v R
%, 23 %4-0.862. 0.934. —0.048. 0.967 Al 0.046, MMt &A%, HHR&MHAI(ILE 3), Sifyt
HERHBRERE, MR ERIMEER.
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Figure 3. PLS-SEM structural equation modeling
[ 3. PLS-SEM #5475 1218 8Y

3.3.2. RBRI

FAZE ) PLS-SEM &, By i Rl K 0.7, A5 FMEAE 0.771~0.9 2 8], ¥J@+ 0.7
I F4E, AVE f£ 0.552~0.782 2 [A], ¥JKT 0.5 BIn[452/K -, HASENLHIK R 0.748, 1] FIAHE 7t 1)
PLS-SEM AR BN R ZE . AMKIEAEZ /R - $r v /R FRitE(Fornell-Larcker criterion)for 45 45 F B A 1848
BRI XA Y AR (LR 6). B4 REU IR R SR, AW T EBAT 1.96, P E/NT
0.05, FIALBERARMFLI R R ENAE 7).

AHI TR B N BN RY R AT 52 PRAE[12] SC R AR R, AR FLA5 8, B Bt WE R AL 25 X0 B2 e A AL

Table 6. Results of the Fornell-Larcker criterion test
5% 6. Fornell-Larcker criterion #3645 58

DX g 55 A A X B & [ A 55 A1 & e i £ AL P e B e

X 3R 55 FH 0.884

XA R IR AL 2 0.818 0.929

2 e ik 45 1 0.195 0.717 0.896

[ e A S B 0.674 0.926 0.863 1.000

I B SR Ak as 0.840 0.736 0.777 0.853 0.789
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Table 7. PLS-SEM t-tests for the estimation of roadside parameters
Fz 7. PLS-SEM S ¥k THER t 618

A% HAE 25 TIE P {H
[X 35 17 45 ) FH — 2 B R 11 44 0.254 4.89 <0.05
IR IR - BB SR ik 2h 0.728 10.22 <0.05
= Bt IR 55 FH — = B Al A L 0.160 4.321 <0.05
% Bt B IRt s > R e IR 45 F 0.777 10.353 <0.05
% Bt B IRk 2 > BE B A& AL 0.478 6.902 <0.05

() BN R EGR 0.777, it PR R AR 25 R FH s Rl A LI o A 2808 42 0.478 x 0.16 = 0.076 (I 1] 3).
DRI, 5 Bt B IR 45 52 M 5 e A A HILAR ) A8 280N 2 0.777 + 0.076 = 0.853, 15 B B e YL 48 R G5 B e
AP B R E R, 5@ BE R IR S R R G0~ R o DX 38Rt PRk 2 AR X S5k R 45 R FH 480 2 5@
i 2 5 AR 45 FH SRR S L, TR RON 90 )& 0.566, 0.15, 6B XIS VR (it 4h 2R Goxt 5 Be dl A AL 1)
MK X IR R 25 1 FH 2R G0t 2 e # A LA BB o DR b B2 ) [ e 15 WL A A P o R PR A 5 Bt W AR 4
ARG, H/MR XIS RS

4. Wit
41 WL

AT HARERA, KRG 1T SR 5 RS R R R G R & OGRS HAE
BLEL, > RIBE BRI S KRR A, 85 RRW: ERERIREM S KRG BERRSFIH RS XIHBHR
g RG0S XRS5 H R GL A0 R e Ak & AL 28 2 2% 52 m . B Bk iy CRITIC-TOPSIS Jrik, WL
4 R R BR el X SR 5 IR S FI R R G B m i@z i T — 8, RUIEEERSX
S50 T (1 B R B AR 55 A AR AR AL S b R R e T T S B R R S — Bk, (AL T R SR A
SRR ARG PR D, BERBE BTIR LSS S5 IR ST R P R AR 48 0 R IR S PR BT B S X
R IROL A SRS A RS R S BT 3 Bk, R X IR R BRI B 5 R 55 R 0 Je KT
xR e BE IR A 2 5 A 55 R (KRR 5 D L AR B A 51 SR S A TRYEAE AT, AREIL T 3 TR AR AR AR S P )
AP E PLS-SEM BERS AR, PR B2y B ke 2R SEnt BR e AR S LA 2 s ma e A, X3 T 3
g 5 AR5 M R R gl Be e IR A4 R Gt B AE T B B e L], 3 W X T 0 B i 2 5 R 55
A Z GExT B2 B A S8R e AL B LA BAT TR SR, il — D4R T X B IR B S R e IR it a2
(] PR A RN

4.2. EERR

AR S AT CAE A 5 7 2 e RS A L S BB AR, AR WA A (1 0 B B R R S A A PR AL
BTG bR . JETAM B E RS PLS-SEM LAY /3 #T, IR B F A eI A BRI LR, Ap il o B i Gy A i o
B HITR bR, 0 e B IR AR A ) S B 2 (X, AU 0.608) % A5 A HL I S B Ok (542 R % 0.777)) Al [X 35
BHRHELS (Xa), EEREFES IR m T IRS R 520, RUBRTERUON, JRR I T 0 B IR (%
NINWIFEEEARA, TR IRAESS SN K R YEIEIA[13]. IR, BT X0 k45 5 Be b 2t IRk 45
i FEAROR (642 224 0.728),  BR P i o 5 XM ML A 1F, @ B E 50 %eyr s S 8% 531
IV, BROR G URAL 5P, S DX R B 1) b ) R R [14]« B0t B e R 55 1) F Hh R BIAS (1) 948 2 F e (A
Y4, BUHE-0.754), FRFIARMFRBCRAIETUY, vTRES W AR R A . B8 T A (3 B A B,
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AR BT IMEBER AL, FETHRIR A, B ORA IR BRI o Bedh, 3258 36 BR e Al 5 P BL AR
A5 BECE SRS P PR A4 R s A I B IR 4 5 R S5 U DM R B2, 45 S BURCE AR R (it g 3 B3
PR, HESh IR 5 RS A A R, SEHLER Beia s e se Tt 5 58 & H AR[15].

4.3. RFRMEFIAREMF T R

FEAB T, BERA A P EPLE R R R R T RIIAE, iR — Pk, &%, EIRNRhek
MR, AR RS B, 1A S B R BRI S5 07 T bR BRI %
AR AEROTEAR o ARRAUHT FTIE FT LA 75 5 2 WUEE () M BE A SO i B FR AR AR R o BB =, WAL
SRR T 2B IX R LT g R = G BE Be it AT Bt Uie B, 18 [ 5080 W 58 3 B BT K8 1 & DAY & 2
P B LT BRI T, ARORWIETURT LAY i 215 X Ik 7 2 2 e 2 1] AT LE AR -

=
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