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Abstract

Object: Analyze and predict the trend of per capita medical expenses in public hospitals in Shang-
hai. To provide policy recommendations for further promoting the reform of medical expenses in
Shanghai. Method: The data of medical expenses of public hospitals in Shanghai from 2011 to 2020
were extracted from China Health Statistical Yearbook (2001~2020), and GM(1,1) grey prediction
model was used to analyze and predict the data. Result: The per capita outpatient cost of public
hospitals in Shanghai is increasing, from 193.3 yuan in 2011 to 265.3 yuan in 2020, and is ex-
pected to reach 785.8 yuan in 2029. The share of drug costs has been declining, from 74 per cent in
2011 to an estimated 29 per cent in 2029; overall, the proportion of inspection fees shows an in-
creasing trend, from 17 per cent in 2012 to 20.96 per cent in 2029. In the hospitalization expenses,
the total hospitalization expenses per capita are still on the rise, from 12897.7 yuan in 2011 to
20871 yuan in 2020, and are expected to reach 31903.92 yuan in 2029. Among them, the propor-
tion of drug costs is declining, from 37 % in 2011 to 25 % in 2020, and is expected to reach
14.52 % in 2029; the proportion of inspection fees is constantly increasing, from 6 per cent in
2012 to an estimated 10.93 per cent in 2029. Conclusion: The medical expenses of public hospitals
in Shanghai will continue to grow, but the proportion of drug costs will decline, while the propor-
tion of inspection fees will increase year by year.

Keywords

Public Hospital, Medical Expenses, Grey Prediction Model, Shanghai

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

LAER, NHEREASLERBE LT AR, JCHRX BT A MR, Bk G T RAIH
Bk, 2015 FEEFB A TEM G R ST A E RS SCER AR SR ) thigd, ZEpkRel
DIANEEIONLE, HEREEE 25509, BUBZ SN 2018 4FH K DIt BAE (O TIFR DLZ MR SUR RREE R 1L
NOLBEBE R D RE AT PR, 0 ST R BEBUH 24 s b 1) A BN BURF I BU™ R 4% IR R E
FIANIG EL AT s 2022 SR S5 RRAE BRI (R TIRILEE 25 DA A4 2022 4R E mifE 500D i
FOVRE LG AEM SR Al BRI TAR, T IR S5 A o, B4R Sl i R 2R & B0 1
TR, BLRe I 5E R B A VR Al R R o B [ 50 TR B BT B PR I BTvE S8, A SLEE B BRI 2%
A JEHGEZG %, UG T WA ASSCBL BT A S ERBEATE TN R, I 2011~2020 A ERST
A T O RENEIRICE B Kot , 75 B S W 00 X GRS AL F) B ] e 81 R AL S FASE AR, AT T R
RIE— I ZIRVRFE R, T DR AR G PN SRSk 73 Wy L vy 24 ST R e By 2 A5 M AR fk a3, ik b
iR 2D e W R T IR G5 IR O R R BCR A L

2. #REHE
2.1. HRIkR
AFFRRRIET (P E T S HH4E 2% (2001 45~2020 4E)) , MTHREL T 2011 4:~2020 4F i

DOI: 10.12677/aam.2022.1111862 8139 I Ha it


https://doi.org/10.12677/aam.2022.1111862
http://creativecommons.org/licenses/by/4.0/

W ASLER BRI A B SR8 . AN SLBR BBy T 2 B AR 12 B AT B SR T AN, HerpiT]2
W EEAFRL AR A e (BB s E AR, Ak, TARY%.

22. MIRF*

AT I F FH B2 R 0 R GE TR AL GM(L,1) % 2011 4E~2020 4E b i 1 A 37 122 B B2 97 9 FH 3k AT F00 43
Mro BETTIER XS R IRHAZAE 1982 (EHEH, REMEARIE M/ AR AN FISE Z (145 BRI 75 R R SRR &
BEAT TN, JF HALERE R R THERIE, E2AN0UEA R 2 MR L] @K G TR 1R
PLR YA 3R

B, FPERATHIRR, @B AT AT T © BEALEE]

© (1 _ 2 2
X (©) =(x(0) (1),x(°)(2),L ,x(o)(7)); @ K7tk O'(k)z X (0()k(k)l) ; ® ?ﬁtlﬁéﬂ%ﬁa(k)e(enu’emqo
X
B, MR O MR X0 k2 (k)= T X0 (m)(k=12L .n): @
S 1 )
Aewea] |
rw ® (0)
e B gy Bo| % (DX O)] Y:X$?;<)%$:ﬁ&ﬁ#ﬁ§ﬁﬂ
M
)
1r.m ) x7(n)
_iz[x(n—D+x @ﬂ_
5 =(é B)T . P=(ab) =(BB") BY.
= %GM@n@ﬁ:%WM+m®wpb,%ﬁwm$ﬂﬁzmeg=(@ay%}“+go

L R AT S W B AR 2, HE R A C MBS P,
ﬂ%cﬁﬁpﬁﬁﬁﬁﬂ%%%ﬁ%ﬁMﬁﬁ%%ﬁc%ﬁﬁﬁﬁ%%:dw@:iﬁZng)

» K5

JEH: P°=(1-¢(avg))x100% .
RS REE A% 1

Table 1. Accuracy grade of GM(1,1) model
#* L. GM(L1)EEEEER

(T RILE PR 373 c P € (avg)
1 i (4F) C<0.35" P>0.95 <0.01
2 G (EHE) 0.35<C <0.50" 0.8<P<0.95 <0.10
3 R (i) 0.50 <C<0.65" 0.70<P <0.80 <0.20
4 H(REHE) C>0.65" P <0.70 >0.20
3. ZRESH

3.1. B ERITS RS RAES

311 bEmAMNERITCHEREXRERS T
AT, FEETHASLER AT TSR EE#EE, M 2011 41 193.3 Joib N3] 2020 41 265.3
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TGo HZTRAE 2011~2016 A I H ELEBH R 1) EHESS, 2017~2018 4 2 NS, (HaE 2019 FIHAE
NIFUETETE . A7 2 A 2011 4E 1) 49.4 JeHEINE] 2020 4FE 1) 64.9 6. M FHIILH ARG, 2RAENDY
I 112 2% 2 [ ) &5 EEAE 2011~2015 4F 2 FFHEH, (H/2 2016 582 5 H P aa T R . A RAE 122
[ 7 EE A 2011~2015 4R 2 F &S, H2H 2016 Fig, &L OO B WLk 2.

Table 2. Per capita outpatient expenditure of public hospitals in Shanghai from 2011 to 2020 ( Yuan (%))
F< 2. 2011 F~2020 £ LW A M ERT A T2 2 A R S (7T (%)

Ay kg o s 7 it
2011 143.9 (0.74) 49.4 (0.26) 193.3 (100.00)
2012 150.2 (0.83) 30 (0.17) 180.2 (100.00)
2013 154.8 (0.83) 30.9 (0.17) 185.7 (100.00)
2014 160.9 (0.83) 32.6 (0.17) 193.5 (100.00)
2015 168.5 (0.83) 34.4(0.17) 202.9 (100.00)
2016 173 (0.82) 39 (0.18) 212 (100.00)
2017 167.9 (0.79) 453 (0.21) 213.2 (100.00)
2018 164.9 (0.76) 51 (0.24) 215.9 (100.00)
2019 171.2 (0.75) 55.9 (0.25) 227.1 (100.00)
2020 200.4 (0.75) 64.9 (0.24) 265.3 (100.00)

3.1.2. GM(1,1) TR R 10 45 R

T Excel2019 i, L 2011~2020 4F R AL B 12 2 N IR AR IS IR 7 51, 283 %ot B 1 7
VRAVEERE, S e T GM(L L) K TSR, L3 3. 3@ Ja 30 ZE R B0 i Ul A () 5 SR AT R BG:, F ASE
B 12259, MERK/NMRZER P KT 095, J5i2 EZE/INT 0.35, ST 2K (o A 28 R P A
IS ARAE (R 1) T A, S BERURS B35 A o 15 B 2R € TN AL mT LA FH AR 4 19 1132 9 16 Bt ok S e )
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Table 3. GM( 1,1) grey prediction model and test results
3. GM(L1) R & TR B R 46 3G 45 R

TS ENEg it c P W55 2
%3 x" (t +1) = 5784.851437e" 72 _ 5640951437 0.1536  1.0000 14
R x" (t +1) = 49.40539202¢° " _ 0,005392017 01450  1.0000 14
B3 x (t+1) = 3700.777537e° 2 _3447.977537 01315  1.0000 1%

3.1.3. L RNERI1SHE AT REE UM
$ﬁﬁﬂ%ﬁﬂ%%?iﬁﬁmm&m&$&i@ﬁﬂ%%ﬁﬁ%%%@%®o%%E%,AWH
WSR2 E ks, B 2029 EFiT4ikF) 785.83 7T, b 2020 4E4) K 520.53 Jt. 112 HE & T
%ﬂ% WK, 259 Pll 2 BikBIZ) 234.35 Jo, Rl P BEKFIZ) 164.77 6. Kl 1-3 43 H181112
25t 112K AE R, 28R HANKE GM(L1) TN A& 15 6.
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Table 4. Prediction results of per capita outpatient expenses in Shanghai public hospitals (Yuan (%))
4. W ANERANITSHEBTNER(T(%)

FEr P Kt o At
2021 190.66 (41.27) 69.85 (15.12) 461.95 (100.00)
2022 195.64 (39.62) 77.76 (15.75) 493.67 (100.00)
2023 200.75 (38.05) 86.56 (16.40) 527.57 (100.00)
2024 206.00 (36.53) 96.36 (17.09) 563.80 (100.00)
2025 211.38 (35.08) 107.28 (17.80) 602.51 (100.00)
2026 216.90 (33.68) 119.43 (18.54) 643.88 (100.00)
2027 222.57 (32.34) 132.95 (19.32) 688.09 (100.00)
2028 228.39 (31.05) 148.01 (20.12) 735.34 (100.00)
2029 234.35 (29.82) 164.77 (20.96) 785.83 (100.00)
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Figure 1. Grey GM(1,1) model fitting of outpatient drug cost
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Figure 2. Grey GM(1,1) model fitting of outpatient examination fee
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Figure 3. Grey GM(1,1) model fitting of outpatient total cost
E 3. 22 BARKRE GM(L)REBEIER
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Table 5. Per Capita Medical Expenses of Inpatients in Public Hospitals in Shanghai from 2011 to 2022 (Yuan (%))
% 5.2011~2022 [ LT A M ERERRE AAIEZ SR &S EE (T (%))

Ay FARE (L) 253 (t) 25 2R (IT) {ERE AN A2 27 (T)
2011 2156.1 (0.17) 4783 (0.37) 1688.4 (0.13) 12897.7 (100.00)
2012 1285.6 (0.10) 4928.8 (0.37) 803.6 (0.06) 13498.2 (100.00)
2013 1318.9 (0.09) 5086.1 (0.36) 847.6 (0.06) 14243.2 (100.00)
2014 1235.7 (0.08) 5230.9 (0.35) 876.6 (0.06) 14862.2 (100.00)
2015 1257.6 (0.07) 5523.7 (0.35) 933.9 (0.06) 15935.7 (100.00)
2016 1330 (0.08) 5584 (0.33) 1033.1 (0.06) 16942.5 (100.00)
2017 1579.2 (0.09) 5113.4 (0.29) 1182.1 (0.07) 17797.2 (100.00)
2018 1601.8 (0.09) 4426.6 (0.25) 1324.7 (0.07) 17796.7 (100.00)
2019 1628.6 (0.08) 4613.9 (0.25) 1409.7 (0.08) 18618.7 (100.00)
2020 1825.8 (0.08) 5236.5 (0.25) 1559 (0.07) 20871 (100.00)

3.2.2. GM(1, 1) TR e 45 R

f8 1] Excel2019 4, LL 2011~2020 4 b 7 23 37 B2 e A B 2t IR B 46 7 S 2 GMI(L, 1) At Tt A5
M, RWE 6. R EREIE A NARETRE, A HA AP ERNRER P KT 0.95,
JaiZE AR C ¥/ T 0.35, I K A ARG 38 S AR AE AT AN, SRR KA L SR R N . DR
AE AR P DA B0 e mT DA S Bt AORAE B 38 AR 4k, I ELRSHE RTS8
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Table 6. GM(1,1) grey prediction model and test results
%< 6. GM(L,1)7x fa FUME R R 4630 45 R

URILE R A WA C P IS5
%%k X" (t +1) = ~740027.3219¢ "2 1 744810.3219 0.1335 1.0000 14
ORCE X (t+1) = 7902.911769e" “***42%) _ §214,511769 0.1043 1.0000 14
FAR% x (t +1) = 23363.50326e" ") _21207.40326 0.1682 1.0000 14
B X (t+1) = 262728.6116e" % _ 249830.9116 0.1563 1.0000 1%

3.2.3. bR ERR RS AEE RS TN

AT SR AL 53 5000 | 2021~2029 AFAEFe & W H B P (L4 7). SR K, FERa il 2
FHi&a%s, Tl 2029 FA B P A 2 31903.92 o, L 2020 4 fk#) 11032.92 jt. HA 2ok ok R
FRE#aH, Tt 2029 4E4 N 45 4634.38 7, L 2020 £k 2808.58 Jt. {HAM A H AT AL L |
Thi&d, kieroh ) 2029 Hox FKF 3488.92 Ju, TR LikH| 2730.89 Jo. &l 4~7 3 HIAAE R £ %

EBER A 2. (EBEF AR, (EFE IR GM(L,1) TR R UL 15 50 -

Table 7. Prediction results of per capita hospitalization expenses of public hospitals in Shanghai (Yuan (%))

* 7. BEHAERAER S A TUNLEER (7T (%)
b T for 5 9k FAR% ait
2021 4904.83 (22.99) 1691.14 (7.92) 1840.68 (8.62) 21330.00 (100.00)
2022 4870.18 (21.71) 1851.37 (8.25) 1933.72 (8.62) 22430.94 (100.00)
2023 4835.77 (20.50) 2026.79 (8.59) 2031.47 (8.61) 23588.70 (100.00)
2024 4801.61 (19.35) 2218.82 (8.94) 2134.15 (8.60) 24806.23 (100.00)
2025 4767.69 (18.27) 2429.05 (9.31) 2242.03 (8.59) 26086.59 (100.00)
2026 4734.01 (17.25) 2659.19 (9.69) 2355.36 (8.58) 27433.05 (100.00)
2027 4700.56 (16.29) 2911.14 (10.09) 2474.42 (8.57) 28849.00 (100.00)
2028 4667.36 (15.38) 3186.97 (10.50) 2599.49 (8.56) 30338.03 (100.00)
2029 4634.38 (14.52) 3488.92 (10.93) 2730.89 (8.55) 31903.92 (100.00)
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Figure 4. Grey GM (1,1) model fitting of hospitalization drug cost
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Figure 5. Grey GM(1,1) model fitting of hospitalization examination fee
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Figure 6. Grey GM(1,1) model fitting of hospitalization operation cost
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Figure 7. Fitting of grey GM(1,1) model for total hospitalization cost
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