Operations Research and Fuzziology 1255 51127, 2024, 14(2), 926-932 Hans Y
Published Online April 2024 in Hans. https://www.hanspub.org/journal/orf
https://doi.org/10.12677/0rf.2024.142192

ETFGM(1, )R EFMRE NP EESDE
HIBRK % RAS S 574

FRF
i TR E IR, L

ks H . 20244F1H18H; FHHEM: 20244F2H18H; kA HM: 20244F4H26H

=

HE: H72012~2021FEREET TAREIVR, Biill2022~2026FERE ET DAERIRKZL G,
Jrik: HF2012~20214 PATEAXBBHRIKECM(L1) TSR, 318 E2022~20266F 57 AL
HIE FWARBIR. EBF PAEYMEFET PAREREHITRUO. 4R: 2022~2026F K7 BAE
BFEREEH KBS, 2026 ETHMRMEBENKE1254.9577, FHWKEARNT.35%, HEE
TADBET PANMIRAIE20265522)8.67, FEHHKERNG6.67%; DAERARAR. FbEMAEMRF
T HBESHIFE1497.3877 A 4821275 AF1734.74T5 \; 20264E ST PANM K B E N2 106.48
i, EHHEEN0.71%, HPERKNEEHME4807H1, EEET EENMINE101.6871.
ik BTHMRMEESE— PR, BT EEARNAR. BTIMEERRES. RERNARE
EEERETARE BENEARZRL. ZERNERTER.

XA

RETUMER, BT PARIE, W

Analysis of Future Development Trends
of Medical and Health Resources in China
Based on GM(1,1) Grey Prediction Model

Zhenyu Li

School of Management, Shanghai University of Engineering and Technology, Shanghai

Received: Jan. 18", 2024; accepted: Feb. 18", 2024; published: Apr. 26", 2024

NEF|I M BRT. T GM(L 1)K O TR g rp [E BT TAEBHRARKR R R T, 8% 5%, 2024, 14(2):
926-932. DOI: 10.12677/0rf.2024.142192


https://www.hanspub.org/journal/orf
https://doi.org/10.12677/orf.2024.142192
https://doi.org/10.12677/orf.2024.142192
https://www.hanspub.org/

Abstract

Objective: To analyze the current situation of medical and health resources in China from 2012 to
2021, and predict the trend of changes in medical and health resources in China from 2022 to
2026. Method: Based on health resource related data from 2012 to 2021, a grey GM(1,1) predic-
tion model was constructed to predict and analyze the allocation of medical and health resources
in China from 2022 to 2026, including medical bed resources, professional personnel resources,
and medical institutions. The overall trend of medical and health resources from 2022 to 2026
was an increase, with the number of beds in medical institutions increasing to 12.5495 million by
2026, with an average annual growth rate of 7.35%. In addition, the number of beds in medical
and health institutions per thousand population reached 8.67 in 2026, with an average annual
growth rate of 6.67%; the number of health technicians, practicing physicians, and registered
nurses reached 14.9738 million, 4.8212 million, and 7.3474 million, respectively; in 2026, the to-
tal number of medical and health institutions increased to 1.0648 million, with an average annual
growth rate of 0.71%. Among them, the number of hospitals increased to 48,000, and the number
of primary medical and health institutions increased to 1.0168 million. Conclusion: The allocation
of beds in medical institutions has been further improved, there is still a shortage of medical and
health personnel, the number of medical institutions is developing slowly, and effective measures
are urgently needed to reasonably allocate health resources and accurately connect with the dif-
ferentiated and multi-level health needs of the people.
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PRETI . He T2, AWFTEE IR A AV, FERN 7 Hr i [ BT AR BRI BIR, R A Kt Tl
BRI 2022~2026 FHE PABTHKIE . N GR L IRCLBEPUIRILHAK K &S, DUy DA 7R
W A v LA B C B SR B R B AR, B DB AR R AT R AR A R

DOI: 10.12677/0rf.2024.142192 927 125 550


https://doi.org/10.12677/orf.2024.142192
http://creativecommons.org/licenses/by/4.0/

2. ETRE GM(1,HMETT BPEFRTMRE ) 24
2.1. FERISRIR

MR AT SCRRAOREE, A SCRE By RAE BRI > = KB, BT PAERIRAL IR BT RAERA
BRI BT PAERUR BRIR, X = SR GT IR T A B (BT A SRRSO . ASHT ORI RIE T 2012~2021
(P EGHEE)  WPIRIREEST TAENMRAL ., BT AN AT BANMIIRAL. TAFARN RS,
PAVBEIT ML BT AN SR BB BEREERST PANU 9 MEREEE. M BET PN
RO BTN A ERST RAENUR R AL - B 55 0 e By AR MR BRI, BARR AN S8 $olk
BRI R A T S P [ BT DA N B, BT DAEN UM E L BRRE . SRR BT TAEAL
HE P T i T e I BT A LR B U8

22. ARFAE

PL2012~2021 438 [ By T A SR 50 2R, SR K (0 R G LS ST 2022~2026 EFRIE ERI7 T
A YRR DU AT TN A3 M . 1Z TR SRR R T 1982 R, KORFEE BRI RGENIT NN R
RN, B2 ER0, HEEmEATN, SABEINREN . GM1, 1)K G AU 7 2
KE M, — B R 4 AL E B T DUEAT F0 o 30T By AR BRI R0 Tl e
AR5 /b B8 e LR B 1 0 SR e, LA 1R R IR 34 GM(1, 1) K Ca Tl A 2L i i 12 48 R AR A S
AT DLA: A 35 R PR s 7 5, R e S O FE A B AT T . I A AR T 45 SR B A R
KL, RefS BN HERA Hh S BBy PAE SRR SR K R ia%h . ZBEE RIS B FEAE X i 0, 5 TSIl
Koo [FI, A AN 5 B R B 1 A B AN AR a3, kTR 0 A B B SR A, XA S AR S
B I FH HH B D 5 . GMI(T, 1)K €8 T ASE A 3 558 F 1 rp i BT 900, 3 [ 7 T2 A4 R 906 YD T o it
W EIE. BN AR R BAAZ R ZME RN, BRFEEE, 25, 1%, KERE
TR AN P RE AR AT R, DRI A B TN B L S B i o 5 A RERE A L, o T EE &b B
J7 51 56 B J P FE AR IR ), GMI(L, 1) K € THUIIASE A i 0% B8 4 b3 S AT AL 3 o 12085 B ARl T B s
(0 73 AT FUAR A AR A R 3, DR G AE S B R i SE O RO AN D7 (8. I 1248 RAMATUE B, feigE kil
FRAR A B HHE 7 21, 45 T 25 SR 58 9 E AR AN T SE (3]0 AREUHIAR B, il AR L oh 34 s R AR o RIS,
IR B F ST W A OO AR, AR SR AR R AR (4]0 DRI, € FROIN 1 B4R A et A R 1)
GM(1, )5 AL BT 43 2 1) FUNAE (38 b B 45 5 . Horf, “G” AR Grey, H& SCAK A, “M” f{3E Model,
TR, A “17 Rl R — Al — AR s J7 AR AL 1]. GM(L, 1) RS2 Ak €5 Tl () 27,
& TS B AN e P ) A T, 0 R R H e ) FR e AR B (5] AR ARG B S5 4 HE WL
1,

Table 1. Judgment criteria for model fitting test
= 1. REW S0 B FI AR

BRI A 55 2] c P1H

1 () C<035 P>0.95
2 J(EH) 0.35<C<0.50 0.80 <P <0.95
3 (i) 0.50<C<0.65 0.70 < P <0.80

X

DOI: 10.12677/0rf.2024.142192 928 1B 512


https://doi.org/10.12677/orf.2024.142192

2.3. ERgE
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o) [ xom_t 2
X (k+1) [X (1) &jl +&
BB WG AT . T X BT S, HIREI T2 Sy, R E C RUNR M
P, FIH CEAM P AHIAT TN (1 5R ZE A T8 M L& R 4T [6] .
3. 2EETIE FFETNLER
3.1.2012~2026 2 EEfTHIREINRK S
IRSCNG BETT P A ISR P i B T T AR R R R YT TAENUM IR AN ST AR A SRR =
ANFTHHATHEE, W 2 Fim. ES7 AR BRI 4 [F B 7 TAE UM B R A SR & T A 7 T A
WU RN F e bR BEAT fT &, PRDURFR B RGN, BEJT PAENIIRALE 2012 F£H) 572.48 35K ik 2

2021 41 945.01 35k, KRN 65.07%; BT N IDBEST TANRIRAL WM 2012 1 4.24 LN 2021 4
1] 6.70, KRN 58.02%. BEJT BANI @S BT DAV SRS, B DAENMEREZ ET AN

Table 2. Analysis of the national medical and health resource level in China from 2012 to 2016
2. #E 2012~2016 F2EETT IE FFKF I

BEyT AR PR AL BRI B2y7 AN B BEyT BAEN I BEUR

e, ETRARL B e DEST WESR BOLE E
o T T I L RN A PNV S VN B ON
2012 5,724,775 4.24 950,297 23,170 912,620 6,675,549 2,138,836 2,496,599
2013 6,181,891 4.55 974,398 24,709 915,368 7,210,578 2,285,794 2,783,121
2014 6,601,214 4.85 981,432 25,860 917,335 7,589,790 2,374,917 3,004,144
2015 7,015,214 5.11 983,528 27,587 920,770 8,007,537 2,508,408 3,241,469
2016 7,410,453 5.37 983,394 29,140 926,518 8,454,403 2,651,398 3,507,166
2017 7,940,252 5.72 986,649 31,056 933,024 8,988,230 2,828,999 3,804,021
2018 8,404,088 6.03 997,433 33,009 943,639 9,529,179 3,010,376 4,098,630
2019 8,806,956 6.30 1,007,579 34,354 954,390 10,154,010 3,210,515 4,445,047
2020 9,100,700 6.46 1,022,922 35394 970,036 10,678,019 3,401,672 4,708,717
2021 9,450,110 6.70 1,030,935 36,570 977,790 11,244,217 3,590,846 5,019,422
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KB =TE bR AT &, =T8I 2012 E3) 2021 FEHIHKIES N 8.49%. 57.83%M1 7.14%, HAEE
JT BA IR B IE B . 297 BAE A D78 EE I PAR R N G oMk B AN b0 i 808 = T8 bridk
T e, =TfaER 2012 43 2021 FERTKIED N 68.44%. 67.89%F1 101.05%, =IFEFREKIEARHE A,
HEm R ER T — 5%,

3.2. 2EEFTHBEFMIER

LA RST DA IRAL . BT N7 TAENUMIIRAL . BT AN S8, BRyT AN, 2
JRT AN . BAEHCR N G POl BEITATE P L 350 752, i 22 B A el R\ A FR B 1) 7
ME . SR R AT R G, B ZE R0 4 R R B (P I A IR 228/ T 0.2, JEIn 2 ki 4t R
NS ZHAE C /T 035, /MREMAE P KT 095, FIMEREBUFILG IR A61E, AR5 MR
753 3).

Table 3. Grey model test results of medical and health resources in China from 2022 to 2026
% 3.2022~2026 FHEET DE FRRBERBGINER

TR TR KRG C PfE E%

Bey7 PANURAL 0.019 1 s
T NS AN R AL 0.020 1 (%
TAHARAG 0.005 1 7

Pl [ )i 0.009 1 7

EMHP L 0.009 1 7

BRIT7 AN S 0.019 1 75
=B 0.021 1 75

FEEEST LAY 0.035 1 75

3.3.2022~2026 F L EETRIBETNLE R

S RAINE 4 Fin, 2022~2025 4F, FREET PARMG IR U R A & IRARA S 5 N =F
B HRUETE Ry R o FRIE 7 TAE PR B35 7 T, TTH 2026 4542 [ R 7 TUAENLR R4 211k 1254.95
ik, KRN 7.35%, BT ANORIT PANMRATE 2026 45183 8.67, HIKEN 6.67%; FRIF
7 BAENU R T, T EEST AN AR 2026 fE¥45i4 5] 106.48 FTAMERG KR 0.71%, ERRLE
2026 AL F] 4.81 A, FHKEN 7.04%, HEJZEST PAENMTE 2026 F4A 101.68 /54>, i
KFN 0.98%; (EEIT DA NSRS E, FHE 2026 £ AR AR N KIAR] 149738 TN, FHEKR
N T.42%, POEEAAE 2026 KL T 482.12 5N, FIEK ATy 7.64%, TEMHF LAE 2026 FFHILF] 734.74
TN, FHEKEHN 9.99%.
3.4.2022~2026 F 2 EETRRETMER I

TRINEE R RN, 2022~2026 FEFE TAERIT WU R AL B L 1 B R IEkiE . BEE Hhos N D45t
(AR, ZAEN BRI, H ATl 5 2 2 PR AR TR SR IEA — il 2, HAE—
SEFEIE LR R — I I ENIRAL TR BT N D BT PANUARA AR Lk, 3358 B 3 [ PR AL
HEAWIGIN, BRIT SRR AL S Tk 115 LA
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Table 4. Numerical prediction results of national health resources from 2012 to 2026

F 4. 2EITHEEIE 2012~2026 FH{ETNLE R

il BRST A PR B By T A LI Bry T A YR
I

oy EEETEA STAORTE BEFTAE BTRE BEERT TAEEAR ol M
HURIRALGGK) AENVIROLGK) FUREECD) FUECS)  BAERCN) AN BN 970N

2022 10,162,287 7.16 1,031,466 39,296 981,725 11,939,194 3,810,375 5,465,247
2023 10,712,731 7.51 1,038,645 41,313 990,368 12,634,688 4,041,243 5,884,929
2024 11,292,991 7.88 1,045,874 43,433 999,088 13,370,698 4,286,098 6,336,839
2025 11,904,681 8.27 1,053,153 45,662 1,007,885 14,149,582 4,545,789 6,823,451
2026 12,549,503 8.67 1,060,483 48,005 1,016,758 14,973,839 4,821,215 7,347,431

i BT AN BHIR ) =R iT LA, RIESE RS T PANU G 48 13RI BT AN R
—ERr, HERET PANUMER ST AN SR BCA BORMEKiE, o E BB A 1R -

FHEBRyT DA BRI A BRI T HBORKRTT, I LA AR, M L rEescL, £R
RIRE DA NGRS B — P 2.

4. TR 5EW
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SRKITTI T PE R IR iR, FRE A NA e mlmBkak[10]. JEHAREAA VIS, 525 iriE
& A i AR SRR BRRBOR R R, SECEPIRE A SR E 1],
BRI I E T, LA PR RO T #7720 Iss i Bmt 7075 1 5 IR SE A 45 & [12]; %
(PR SRR, A B ORI, (Y B P TARR AR A OO S BN SRR R
fRem i LR HIARE, 9B PO R IEIE]10].
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