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Abstract

Objective: To analyze the current situation of medical and health resources in Shanxi Province
from 2010 to 2020, and to predict the development trend of human, material and financial re-
sources in the next 5 years, so as to provide decision support for the government and health de-
partment’s medical resource allocation decision. Methods: The relevant data of medical and health
resources in Shanxi Province from 2010 to 2020 were described and analyzed, and the GM(1,1)
grey prediction model was constructed on this basis to predict the change trend of human, ma-
terial and financial resources of medical and health in Shanxi Province from 2021 to 2025. Results:
The medical and health resources in Shanxi Province showed an overall growth trend from 2021
to 2025. In 2025, there were 16067.43 health institutions in Shanxi Province, with an average an-
nual growth rate of 2.26%, which could provide 271776.00 beds for residents, with an average
annual growth rate of 3.94%. The number of practicing (assistant) physicians and registered
nurses was 109,027.00 and 159,743.05, respectively, with an annual growth rate of 1.89% and
6.56%, respectively, and the ratio of medical care was 1:1.47. The total health expenditure was
225.491 billion yuan, of which government, social and personal health expenditure accounted for
28.52%, 43.30% and 28.18%, respectively. Conclusions: The total amount of medical and health
resources in Shanxi Province continues to rise, the construction of health institutions continues to
strengthen, the reserve of human resources increases, but there is still a large gap of registered
nurses, and the allocation of bed resources needs to be optimized. In terms of financial resources,
the proportion of personal health expenditure has decreased, but there is still a gap between the
target level and the health expenditure structure. Effective measures should still be taken to op-
timize the health expenditure structure and meet the diverse needs of the people for medical ser-
vices.
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1. 5|8

BRJ7 PA R RIRE — EAL AU R T AL BT BART 1R AT W1, WM RERR, £
FEOE G SR BTIR K. BRT PARTE R AR R ST AEN T WIS R TR BT PARRKRIETEE
R BEHE . DAEGE . PABCE R ARSI IE ],  “fERETE 20207 HRESHFTHRE )
BoR, 2020 FERE DAL S GDP FILLEN 6.5%~7%, MisEE X —HiEE T 17%, HtERER
BRIT PABRAN S RKIEEFAIE AR ZE . AMERST 7R b, FRE PO EITE . R A E S 7R
ENY EW S RIEERGERKERE, HR2 ZRAE, BESEAEHENTERE . #8232 2022 £,
WPEE N R ECh 3491.56 Ji N, 60 % KUL AT S 18.92%, 65 % KU AL 12.90%, #iah
FEZ WA KT, TRITEAR K 10 4F A ZEUAT AW IR . H 25 IR 1 22 68 A DL ROZ A0 2t 10 2R 38 T B
KT REST DARS I SRR R, BRIV REE WET DANME. PAFARANR., PAELTH
(3G KPR IR &1, (I BT PRI AR AR ME DL AT A5 AR FH R A m s L o DRI AR SOl i Bl
BT 2010~2020 4F 1L 7548 PRy DA SRR B R IR, TIGI 2021~2025 4R (1) 4248 BT DA BRI 7
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NFIRA F7 0% Biazs, DAONBUR AR A FR T 0 By SR e B e SR R At e 38 S i .
2. HRIE A&
2.1. FRIEIR

AHEFMN 2011~2021 FIPEE (GIFFELE) TSR EANM . RO, TARARAN G $olk@h#)E
I MR EAE, A 2012~2013 (R E PAESETHES) L 2014~2017 (HE DA R RIA B SRS
2018~2021 (H E DA @ RSHES) FaRBOL A PAERTRAH . BUF DASCH . #Ha TAH. /\/\
PASCHEE, it 9 MER.

22. ARAZE
KO R G IR R e I E - H R T 1982 F4et, SIS RIEA RIS H 2 GM1, DAL, 1%

B B A TO 7R RS 0] 7 F0 40 B o] AT o,  BRLVEASRE s, THEIE MR, fE/MVEA, FHE B
ARG IEH Iz 2], ASCEL 2010~2020 45 1L P48 (BT PA IR EOHE A, SR GM(1,1) %K
AN 2021~2025 4 [ BUEEAT T .
2.3. EEME

Hb, R AT T B AE IR EE B A A1
X0 = (X0 (1), X (2),++, X (n)) . S n FIRAT 0 AR BIFHATREL o (k) W52, SFFATH) o (k)

) ( _ 2 2
%Aﬁﬁﬁﬁﬂﬁﬂum@m@,d)mﬁﬁﬁﬂ%ﬁﬁﬁza@yfggﬁl qme&m@m}
WA, X EH X O AT R BN, AGO(EMAER) N XV (k)=X" X i),k =120,
()

FTELSRAT GM(1, )RR (1) 45k 73 75 789 - dZ—t+ax( =u, Hh, o REERKERE o RKEOEHE,
PRI AR B K RIS Y () = BB 4 [3] [4].

B0, WEEUREE B MSHNE Y, 5

—%[X(l) (1)+x® (2)] 1] 92
. —%[X(l)(2)+X(')(3)] oy (X0
_—%[X“’(n—l)ud”(n)] ] X0 ()

&aﬁ%ﬁ%ﬁi,m{ﬂ,ﬂm%¢:ﬁ&,*aa43@ﬁgwo@ﬁﬁﬂﬁﬁﬁim@ﬁ@
Eﬁom¢&ﬁX%,m%ﬂﬁMﬁ@:i@+n{?wuy_}ﬁ+1@:mwgg,mﬁgmmux

MR X =(X0(1), X0 (2),, X (n)) <
Bk, AT . BRI s(k)= X0 (k)-XO (k). KAl X 7%

S, =\/%ZZI[X(°)(I()—)_(]2 L BFE e (k)% S, :\/ﬁzzz[g(k)—gf S TSR 0
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ZWE: C=

2, SPEIMXTIRZE: g(avg L " le(k)|, KiE: P=(1-¢(avg))x100% . HEEHUA
n_l k=2

5
ERWTE 1.

Table 1. GM(1,1) model accuracy grade table
= 1. GM(1,)IRBEE L R

E 2 C P
H(—%) <0.35 >95%
B <0.50 >80%
TSR <0.65 >70%
N LEN) >0.65 <70%

3. 58
3.1. UAARETIERREIR ST

M 2010 #2020 4, 1L PG HIBIT AR VR AR 2R ER K, aEm g 2 R, £ 24
FIVHE T, 2010~2013 4 PANMIEOE KRR/, 2014 FEHCRIREIN G, FEAEKRARE 2%
FoAis PRALEU T AR R B L AN S 1.77 N E 08, B (e 2018 iR F 5.45%. £ AN
JIGHETTIE, 10 FFEE AR AR AN GINT 69619 N, XK EN 3.18%; Hh, ML rHgKiF
3w (Bh ) BEIT, 2016 4FLLHT, o AZCE/D TPl (B3 EEIT, (HEE 5 LAY 6.42% KM 25K,
POl (B EE) BT ) RS K AR R e 1 — 2 78 DA R T, MR KR E S T N TR,
PA R YK Y 11.46%, 10 KRR 1000 1470; 7ESH i H, BUFFIH 23K
H RS AR ZEA R, #RERT AN DA HIEKR, i HAE 2015 F2 00, BUF. A AR
AT Z IR ZEBEA K, 2015 4FDUG, 412 TAESCH R IE I, DAEEY 13.13% 1058 2 88 1 BUR AN A S HE

Table 2. Medical and health resources in Shanxi Province from 2010 to 2020
2 2.2010~2020 F LU ET DEEFRER

T R T A A
s b ﬁ%ﬁ‘ #%(ﬁfff) FERF A E%ffﬂ% s féﬁ ﬁ%/%%ﬁ M\/J?Zt}%ﬁ
2010 11,889 155,973 190,917 85,376 62,251 463.72 132.28 152.26 179.18
2011 12,004 158,459 189,283 82,547 64,793 559.01 183.00 176.99 199.02
2012 11,907 165,294 199,601 87,319 70,337 665.04 206.68 222.70 235.65
2013 12,040 172,620 203,385 88,182 74,849 732.80 229.62 235.75 267.44
2014 12,528 177,442 209,491 89,852 79,055 798.49 250.19 266.84 281.46
2015 12,903 183,209 213,995 90,216 83,344 922.93 298.09 319.43 305.40
2016 13,178 189,778 225,770 91,748 92,139 975.76 309.73 362.03 303.00
2017 13,549 197,527 227,939 89,824 96,317 1087.74 326.24 412.47 349.13
2018 13,740 208,298 240,655 94,314 103,335 1220.36 364.83 473.43 382.10
2019 14,048 218,120 249,278 98,230 108,345 1292.28 385.60 497.09 409.59
2020 14,343 223,650 260,536 101,667 115,851 1358.22 407.61 514.36 436.25
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3.2. EIT DA SRR SHT

3.2.1. XEERLESRE

ABEFTLL 2010~2020 410 PG BT PAE BRSO R Aa EdE, I8 excel BEATIEH, SRS A
B gtit R C . PRI #5200 R 42 3 s Rk (Bh B BT C 1B 0.3405, P BN 0.9091,
RS TS PN B2 ), RISt & C /T 0.35, PAEDY 1, B HAE SO L 20).

Table 3. Grey model and test results of medical and health resources in Shanxi Province from 2021 to 2025

< 3.2021~2025 FLAEEFTDERFEREER RGIGLER

TR F b SHE TR A 7Y ISR C PE IS %
TAN a=-0.0053, u=39964.9691 7582387.9335¢"995%-7541289.9225 0.1441 1 1
RAL a=-0.0387, u=149114.8710 4013139.9398¢"%7%-3857166.9398 0.0668 1 1
TAEHARAL a=-0.0342, u=179672.7510 5450094.5740¢"%%"%~5259177.5740 0.1027 1 1
Hol(BHIE a=-0.0187, u=81493.5339 4435741.5433¢%"%87-4350365.5433 0.3405  0.9091 2

(CUED]

VEM L a=-0.0635, u=59606.0278 1000279.4362¢%°%7%-938028.4362 0.0528 1 1
A a=-0.0933, u=539.1189 6239.9499¢%%4%_5776 2299 0.1090 1 1
BUNBASLE  a=-0.0845, u=177.4985 2231.8384e"%%4%-2099.5584 0.1254 1 1
HeTAETH  a=-0.1135 u=170.8175 1656.7956¢"!13%-1504.5356 0.1594 1 1
MABATHE a=-0.0790, u=193.9356 2635.3391e™97°%-2456.1591 0.1266 1 1

3.2.2. BT DEHFIFETN

2021~2025 L PEE BT DA BIR R ARG T GM(L, DTN SE B R 2 4 Fos. E50k 2021 48
FERTONME S Go it 4F S A W TS SERRE TS E, R ZERN, RS PR v, & A T JE
. Frp IR 2025 45, IPEE H TAENIAEEN 16,067.43 4>, IROIECH 271,776 5K, TAHARAN G
4305,581.69 N, APl (BhHE)EEIT 109,027 A, EMH L 159,743.05 N, BUF #ESFIAN AN DAL
23008 643.04. 976.32. 654.00 147G, BPA RN 225491 1270, W 1~3 s, JLBdERE 2 BT
R, FEHK RSN 2.26% 3.94%. 3.48%. 1.89%. 6.56%- 9.78%- 8.82%. 12.02 Fl1 8.22%.

Table 4. Forecast results of medical and health resources in Shanxi Province from 2021 to 2025

5 4.2021~2025 FUREETIEEZRETNLER

AW R TSR TA R
Fhr TAEEAR Sk TR BFDE deTAE AT

AR RE a0 mmA T e vt e st
2010 11,889.00 155,973.00 190,917.00 85,376.00 62,251.00 463.72 132.28 152.26 179.18
2011  11,754.23  158,182.56 189,412.26 83,876.00 65,624.65 610.44 196.89 199.20 216.52
2012 12,019.62 164,417.51 195,995.08 85,462.02 69,930.04 670.16 214.26 223.15 23431
2013  12,291.00 170,898.22 202,806.68 87,078.03 74,517.89 735.72 233.16 249.98 253.56

2014 12,568.51 177,634.37 209,855.01 88,724.60  79,406.73 807.70 253.73 280.03 274.39

2015 12,852.29 184,636.03 217,148.30 90,402.31 84,616.32 886.71 276.11 313.70 296.94
2016  13,142.47 191,913.68 224,695.06 92,111.74  90,167.68 973.46 300.47 351.42 321.33
2017 13,439.21 199.,478.17 232,504.10 93,853.49  96,083.25 1068.69 326.97 393.67 347.73
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Continued

2018 13,742.64 207,340.84 240,584.53 95,628.18 102,386.92  1173.24 355.82 441.00 376.30
2019 14,052.93  215,513.42 248,945.80 97,436.42 109,104.15  1288.02 387.21 494.02 407.22
2020 14,370.22  224,008.13 257,597.64 99,278.86  116,262.07  1414.02 421.36 553.42 440.68
2021 14,694.68 232,837.67 266,550.18 101,156.14 123,889.59  1552.35 458.54 619.96 476.88
2022 15,026.46  242,015.24 275,813.84 103,068.91 132,017.53  1704.22 498.99 694.50 516.06
2023 15,365.73  251,554.55 285,399.46 105,017.85 140,678.71 1870.94 543.01 778.00 558.46
2024 15,712.66  261,469.86 295,318.22 107,003.65 149,908.13  2053.97 590.91 871.54 604.34
2025 16,067.43  271,776.00 305,581.69 109,027.00 159,743.05 225491 643.04 976.32 654.00

(1) TAED S B HT

TREE S 1 SR, IWPEARTE S NI Y ) BHEA R K G, (AKIEER N, B4
WA 2021 4F 1) 14,694.48 MG A 2025 411 16,067.43 A, IR EN 2.26%; KRB 2021
TR 23,283.67 FKRIGK A 2025 1 271,776 5K, FIYMGK ARG ST TAENMEL, 4 3.94%. ELHTIEL
TEZRACAW IR BERE s, N CE WA T B B2 7 1 AR 75 SR 1) TG PR3 -5 98 5 1) A PR3 RG22 [H)
77 JE R R B A AES], BRI RYT TAEAR R SUE A Fa R A, B BT IR 55 22 5F ] R M ANt 3w S
BRI (B R yT PAR IR 22 8E
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Figure 1. Forecast results of health and material resources in Shanxi Province from 2021 to 2025

& 1.2021~2025 F LA E DEMHEBETNLER

(2) BPANSIBIRSHT

Bl 2 REDLTERTEARRK 5 FEANMET AN RIREH KBS, 2025 F AR RSE N
305,581.69 A\, L 2010 38K T 114,664.69 N, Tkl 60.06%. yEMHLE & 2021 (1) 123,889.59
ABEKF) 2025 41 159,743.05, FEHH KRN 6.56%, T (BHER) I FIELR KR LN 3.48%, L2
WP —F, A ) 2021 4219 101,156.14 A2 2025 421 109,027.00 A A& ERI ELFI 4 1:1.47,
IS T FRE A B ER ) B4 Lol (12 bt o 30 J LA G H R B e il 28 o R AR, FRIE R AR N A H BRI
AP BZY, AERTTXEE WA E AR, DR AN OZBRE R, XSEFAARTHRKR
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Figure 2. Forecast results of health human resources in Shanxi Province from 2021 to 2025

2.2021~2025 FLFAEHDE AN EZRTUNER

(3) PA 3B IR S BT

B TR &5 S B 3 AT, 1 P 2021~2025 4F AR R g 2 E T, M 1552.35 /2 ousf K & 2254.91
275, BKkIE R 45.26%, FHHEKEEN 9.78%. 2025 FBURN  #122 FIAS N BA S H 73 51l 643.04 14,75, 976.32
{276 654.00 127G, 5 AR 3R I ELB1 50 A 28.52% 43.30%A1 28.18%. 2010 4E =3 5 A B2 H
LA 53 3 H 28.53% . 32.83%F11 38.64%, 2021 4R [ 5 LB LN 29.54%. 39.94%F1 30.52%. HHILAT I,
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Figure 3. Forecast results of health financial resources in Shanxi Province from 2021 to 2025

& 3.2021~2025 FILFE DEMAFEBETNLER
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FEIE A J LR BURF A SCH T 5 U AR AR, J R MR SRS, DA RASCH S HN EH R,
TR T 10%/K 4, SUEER A2 PASCH S HE N, BIRA08 10%. 5 DAALR RN, —AE
F DA SRR NS L E KR 15%~20%, A REsbAMER “BIRBET” « “BURIRIT” B,
BELL a4 R A S S R T T AT R . Ak e PASCH ) A R AR BT R A, IXRWIBEE
BT RIEAR RN, BRELLS) . ERESTEEBAZR DY K.

4. g
4.1. BN

IR RGP 2 TR 3 KSR AE 1982 EQISL— T TH, BT HTREARED. FRSHE. &H
PESRSERE AL, BT SRS 7]. ABFAFIH 2012~2013 (HE TAEZTEL) o 2014~2017
(P ETAMTRIAEBSRITFLE) « 2018~2021 (W E PAMEREGHELE) Hl Va8 MAHCEdE, R T
PANE RAEL PABARANR . $Olk@E)EI. ML BARERH, BUF A H ., a1
Az SIS N A S AR e bR, R T GM(L, )R RN RY . 45 5L 55 IR B Brolk (B3R B2 I AP {H
K 90.91%, MAEHELN ), BRI ELIES] 100%, PE5EHIER]—%, RPBRIAT DS
RLALL TR BIE 70 FE bR AE I 6] 52 51 N I BN AR A e s, AR B & GEEVERNRL 2, JRE T T KA i 4
TR o AHARSCWAFAE SR PRFIA R 2 A, BT DA BHIR M N 2 Z BIE KBRS M. A FHgREKFAR LD
Jh B SE 2 PR R s, ARSI R R —F R TR M, RS EEEMAN A+,

4.2. FEMBDENAER, RERVTFENEEE

2010~2020 SEHI1A] PANIEE K E A 1.90%, IRAEEHBKE A 3.68%. HEHEE R, &
[E 2020 /T NLURMECH 6.46 [8], MILHTEE N 6.41, KF2EKF. 2021~2025 F 1A TAHLAIEL
TR B IR AT I 2.26% 3.94%, B ATMATET:, H TUAE N E A A8 2538 K 6 1) A8 B i
B TIRALE, RITLTEE BIEIT ) 1 SR E ARy 78, 0 LR R AT BeAE T BB +h oz I = 26 A 103E 20
B AR AR BOR A, RS R RN S AN BRI, 5 PANEEMLLL, ROz
B i, Tt 2025 AER M BUKIA S 271,776.00 3K, XA B TIRTIR IR EE R, BEAL3EEE ST %5
MEHRE . Kk, BUFMRES N YRR T), MMAFERERE. NOSWEEEZANRE, 515
B AN LR B R YRR, R BT DA SRR g A 7 18 7%

43. DEANFFEFEEK, BFEMHFENRRARD

NSRRI YT DAF R B — REERFZE, GM(,DTER, 2021~2025 4 1L 754 HH0l
(BhEDEIT. FEMHP L EE A SRS, 2025 SFEE 008 109,027.00 AF1 159,743.05 N, AT
BHEF TN 1:1.42, SHRETAFERKES E 1:2 DL EFRER 1:3 FAKPAEE— 2RI ZE[9].
SART E BAR AR AR NS ELE B, BAKIERE, HEANCDERNL.. 2 =&BORR %L, BT
RN, [FE R B R ARAC ., R R . RERRREKFEREWIE R T ALK
DA S BURT 6 2085 I Ao BT P AR N D R B ) L, B e B N A&, BEAE AR R R St
2 DA AN A BRI RS 20E S0, RIGE AT 2% 90k 5055 2 TR S BOR Bl 2 AR R % A 0
W R ERRFIA N R R A8, InsREEy N 2R A R B R S O R, I A AR

44. PADEBA ST, DEBRAXLEHNERL
WEFERY], ARk 5 7 T AR 2 DURBEURF AT . AR a TAESCHAAS N A SR
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iy

BARAERIN, Ho ik A S AR KR (12.02%), HKGEBURF P A H(8.82%) AN N A 37
(88.22%) . U TLAESE H 3B KRB NIR B oK, 15 2010~2020 4E34 0T 3.47 ANE4F L MRS RIS A
PAHM SR RGN T 1 N2 E 5. W HTNER, 2025 FBUF. e N EAESCH S TA
REHIE SN 28.52%. 43.30%FH1 28.18%, BUF At R AL HAT S tLEAK L7, MATA
AT HEEIEE R, (B AR E 20307 AURINED) SRH “F) 2030 4, SEEILAN AN DATRA
S AR IR 25% 7 BFRIEE —ERIZEEE[10], 20007545 10 T AE 3 F S0 a5 M itk — B Ak
R, BURROZEE 2 EIRBERIRIE, RIS BETAKFE, BB AN TASH TS e, BFRICER
CPRREET . BRIRIRTE” BRS04 KRR TR AR R I 2 EARBEAE

SE

(1]

(2]
(3]

Wk, EYEL, HIL IR ET DA RIRRE A TR, ERBREKISIE-E#ER K2R G SR
Jii), 2013, 10(4): 40-47.

YRR, WIFERE. Kt GM(, DIRBURALHT Tt SRR [T]. THENUENEE, 2016, 43(22): 6-10.

T, EEl, N BT KA GM(L DR Fi T AL R BT 7L [T]. B St 4, 2020, 33(6):
42-46.

B, A, FRE T GM(L DT 5 kK T & RE A R RBUR SR T[], E R EER N,
2021, 11(6): 23-28.

G, EENT, TG, & REERTRELESRESF DRI, AL T, 2019, 36(5): 50-55.
I, k. £ T ARIMA BRI R E T A4 5 2% A A LA s B A0, B 2AF 4, 2019, 36(1):
121-125.

M. KO RGIEARTTEM]. R B TN 22 ik, 1987.

T, XN PR, Xkl & R EEF e RS eT [T, BIAREEE, 2017, 45(9): 1229-1234.

MRETG, Tiakk, XEL 2T GMI, DR F A6 5T T AR S 9 R b s e 35 0l 43 4 (7). BRAR TR 5 27,
2021, 48(11): 1996-2000.

grokAe, AR, FET GM, 1)K O AR i b B2 g7 AR IR TN 4 A (1], BARTIRE &2, 2021, 48(20):
3655-3659.

DOI: 10.12677/aam.2023.124142 1399 IR Esid


https://doi.org/10.12677/aam.2023.124142

	基于GM(1,1)的山西省医疗卫生资源的现状及趋势研究
	摘  要
	关键词
	Research on Current Situation and Trend of Medical and Health Resources in Shanxi Province Based on GM(1,1)
	Abstract
	Keywords
	1. 引言
	2. 材料与方法
	2.1. 资料来源
	2.2. 研究方法
	2.3. 模型构建

	3. 结果
	3.1. 山西省医疗卫生资源现状分析
	3.2. 医疗卫生资源预测分析
	3.2.1. 灰色模型构建与检验
	3.2.2. 医疗卫生资源预测


	4. 讨论
	4.1. 模型评价
	4.2. 持续加强卫生机构建设，促进床位资源优化配置
	4.3. 卫生人力资源持续增长，但注册护士仍有较大缺口
	4.4. 个人卫生费用占比下降，卫生费用支出结构仍需优化

	参考文献

