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Study on the dynamic evolution and influencing factors of general
practitioner resource allocation in China — based on Kernel density

estimation and spatial econometric model
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Abstract : Objective To explore strategies to address the gap and uneven distribution of general practitioner( GP) resources
from a provincial perspective, aiming to meet the growing medical needs of the people and advance the reform of the medical
and health system. Methods Based on the provincial GP data from 2013 — 2022, Kernel density estimation was used to reveal
the dynamic evolution of GP resources, while the spatial autocorrelation method was applied to explore their spatial correlation
characteristics. Additionally, a spatial econometric model was used to investigate the direct impacts and spillover effects of the
factors influencing general practitioner resources. Results There is a positive autocorrelation in China’ s general practitioner
resources. Among the direct effects, urbanization rate and population density have a positive impact on general practitioner
resources, while the elderly dependency ratio has a negative impact. In terms of indirect effects, urbanization rate, population
density, the proportion of medical and health expenditure in fiscal expenditure, and the number of medical and health
institutions all have a negative impact on general practitioner resources. Conclusion General practitioner resources in China
are not randomly distributed spatially, and the spillover effects of influencing factors in adjacent areas can also impact general
practitioner resources. It is recommended to focus on collaboration of medical resources and coordination of medical policies
among different regions, promoting cross — regional communication and sharing of general practitioners.
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Table 1 Number of GPs in the country, 2012 —2021

P R A SR EYPNEE R

2 ARH s PR EE AR i [
2012 109 794 66 401 22 192 21 201 0.81 1.19 0.52 0.58
2013 145 511 84 464 29 674 31373 1.07 1.50 0.70 0.86
2014 172 597 96 979 39 020 36 598 1.27 1.71 0.91 0.99
2015 188 649 104 015 45 344 39 290 1.37 1.83 1.05 1.06
2016 209 083 116 537 49 944 42 602 1.51 2.03 1.16 1.14
2017 252 717 139 473 63 269 49 975 1.82 2.42 1.46 1.33
2018 308 740 170 362 75 302 63 076 2.22 2.93 1.73 1.66
2019 365 082 192 116 94 847 78 119 2.61 3.28 2.17 2.05
2020 408 820 207 862 106 306 94 652 2.90 3.43 2.53 2.47
2021 434 868 224 229 113 757 96 882 3.08 3.69 2.71 2.53

ABFFEH A Matlab R 2016a F {22 i 2Bk < A=
GRS =i AT B 1 s Tl 31 A
(4} B2 2R BEURAE 2012—2021 47 (4 3h 253 A 3 e
MO A LB A, Kernel 45 )8 #i 28 (9 D B W A B, R -
WA B B2 A RO B A e I I S R,
Kernel % JE [H1 £ )0 046 e JB£ 720 ¥ A A1 , 90406 9 12 72 N
ARR, W F [ R AR BT A T . oA
S JEAEATS , Kernel 2 [ i 4 A7 7 A b 1) A7 HE R B R =
HBAFFEA , 2 W F [ 4R 2 A Rl ) 2 (W] 22 B AR 12 e
WYKo MARALRHIE R , 2 [ 3 X Kernel 42 i £k ¥ om0 e
FRFEAE 2 T T 8 3 PRI, 3 B 3 Il 4 B I A ) o
AARXT 2], BoA B e 4 4 P sl O R

K2.3.4 7pdildties T PR AR ZR PR
BT . WA i B , Kernel 5 3 #2619
FULIBHTA RS, R b PR Y R 2 AR R 2 1 o
BRI . MBS HATR , AR X Kernel %52 il
2410 g e o B8 W TR v G R e DXL D e P AR
SRR LR BT BTG T F-A1E , WAL T
PHARHBIX, ZR it DX I A W IR0 A S Jn o i A
SIS APE SR, — K X I A7 76 B 1 14 4 4 2 B
G, R ARHE A1 TAREF MRS 2 # i R, o &
S ST SURFIEA IR . WAL FIE R, P
Tl DX PR AR A 55 O 1 8, SR AR A T o AR

§
\
-
%%
%W
.
\

§
0

—

\
/%//

y
"
|

1 e[ 2R A SR o3 A 34

Fig.1 Dynamics of distribution of GP resources in China
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Table 3 Spatial measurement model test and identification results
S Stk P 1A
LM
LM error 7.747 0. 005
Robust LM error 32.518 <0.001
LM lag 12.953 <0.001
N B Robust LM lag 37.724 <0.001
4 FEIHL X R E AR A 43 AR sh R °
Fig. 4 Dynamics of distribution of GP resources in the western LR - spatial lag 45.630 <0.001
region LR - spatial error 53.400 <0.001
Wald
. . v N w Wald — spatial lag 49.090 <0.001
2 2012—2021 >R EA B e R R 2L 1R
& BRI S LR R i Wald — spatial error 57.410 <0.001
Table 2 Global Moran Index for the total number of GPs in the Hue
uasman
country, 2012 -2021 Huasman 94.880 <0.001
M Moran / Z 18 P LR
2012 0.242 1.786 0.037 both — ind 69.580 <0.001
2013 0.196 1.458 0.072 both — time 489.260 <0.001
2014 0.223 1.621 0.053
2015 0.240 1.730 0.042
2016 0.241 1.742 0.041 PNEE 2R e G eSS PNEE A ST ES iy
2017 0.245 1.779 0.038 EESN
2007 026 Lo o I 19 01 5% AP 5.3 I, B AE AR H Y
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Table 4 Effect decomposition results of the spatial Durbin model
At EHHR N B EEAI SN
Ay GDP -0.176( -0.690) 0.152(0.560) -0.024( -0.080)
iR 3.3987(7.420) -1.194"( -2.170) 2.204°(4.090)
NOERE 1.251%(2.180) -2.338%( -3.600) —-1.087"( =2.030)
EFENAFR I -0.272°( —1.690) 0.216(1.070) -0.056( -0.270)

I ZHE IR

0.450(1.200) -0.737( -1.160)

-0.287( -0.420)
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BT TLA WKL 0.222(0.960) -1.089°( -3.480) ~0.867"( -2.240)

HE:ab e /3fLF P <0.01 P <0.05 #I P <0. 1,55 PN SEHHE .

3 3 i

31 REAHEAFTRAMFE 2HALERKY
Bew o 2012—2021 AR 3K E ) 2R B A B i A7 1
T, iX 5 2011 427 H 55 Bemifn O F i &R R A
HlEERE R0 (PAR AR L) ) A 6, 2021 438
7 N0 AR AR %0 3,08, 58 i T (L) i
(1 5 2020 4AERARSLI S HAKRRRA 2 -3 4H
KRB AR 1Y SR AR, (A5 2018 4F [ 55 B A
JTER & (R O F O 58 365 2R AR 15 357 5 T Pl
0%y 2 UL ) i Y ¢ 3 2030 4ENK £ 4 T A R RITA S
AR R EAT B TAE B A e AHEE T, 2021
AEFRE A R AR & T AT R AR R R 10. 14% 3
T OECD w32 4> pg 51 [ i) ~F- 2 L3 (23 % ) , 3k [
(AP A BRI AR AR T . XS A R
SR IX Ik a] Al B A R AL B AN, 2R E A
VRPN B HEE AR >tk > U, S P i 2R v
TRV Y B 78 o0 A FEAE . AR % Kernel %5 B i1 28 (102
G IR T A A B I AR R UR o A ke T AL, 25 1) 25
BRI . B AT, RS A A B G ) S B 45
TR AU BB R 51 R JE DL B R R A
iR — ) R O A T e AR IE AR A A
U AN, B AR R B A RO AU AR B K
Bl 2 AT 5 L STRRAHVE i, 15 382
Az b X A 4Rk s A Ry $REAE A A1 B S5 AR G L T
VEA TR BB 22 5 V% 1 55 7 1D 0 1 BB, W 5 |
B2 4Bk I 2 B2 R S X TR g A
BHEEA TR A H X 2515

3.2 AHEARRAAES AAXE, AEZTRE
RAFAE DB FR B 45 R R 2B} B A v R AE
25 () AR BEAL S A1 1, TR A7 7E— 5 R
X5 UM R B — 2R 5 BUOR A 6, 2017 4R v s B0 %
(CEFER“ =374 DA EE A A B
YIFLRI 030 ) | 5 2L DL Rh B A O 25T, LA
H PG X AT R TAE T, S A Ik L X &
FEB 451 15 5 X 3% BV JH, SR s & B . 7E
NSRRI E 5, B TR E
ARG FR TR AR G A 4, 0 A ATl (T 24 e B B
(1R S TG o TR i LA 2 R 3 ) B SR BT
DI E 4Rk A B R A AN [R) DX 3 0] 1) 38 30 AN 3G =25k

WARIUNEEL, B E A R T8 X BT IR 55
TRV A= 3t B0 9 B SR Rk R, LAY B AT B B A, ] b 5
XA T = AT BORE Y PR L i AR, (e kR R AR
H N, HUEER IS B HAR T B, TR 5
PR, S IX 358 N 2 8 A B0 IR A AR AL S AT MEE
3.3 F2EWHNLE ADFERER AKX RSTA
HEAKZTGHEFAEY®  WEARA T
TFAS M DX AR e AR B0 A3 LA I TR A {E X4
FEHIX AR B A B IS AR T RE . AL
IR i R 2 W ERIT A AR A b X 2R} e
AR RGN, (EL R B R Ak b XY BE T R ORI
2RIl el , SR i IX A% R} = A 25l W 5 | 3 A
AR B T S A DX TR il AR o N 9% BE X
AHb X AR BE AR R p 3 I B e SR T (L) I 2
X &4 b X 4 R I A i B3 e A I E . A
AR RIRAE T, NS EN R 5] THEZ
F R A X T ECAR LD X 1 R} B A 550 A X
o AR N BSR4 R B8 A B0 1Y 52 e At AR
FHOCH S (A HSE R B 5 o e DR R B 2R i
TR BRI T 2R E A R kN 3, S8R
BEAZR IR R T 24FE N DK, By7 A
S OO M A B R R B T T A ML BN A B b
X AR AR B B2 S B, SRR e A S
XA TG p R B AR YIAL 2 , W5 | R R AR R
M X AR T 408 422 1l DX 00 25 28 g 4 B B A 1 Tt 2K
A HLBOR E 1) 72 AR B8 AR BE IR B BOR I, W20 58 53
2 TR b DX () SRR PR TR 3R, DX 3 R ATL
TR BT BOR 1Y — St ML R @Rz b X AT AL
() il e 7 ISR, I T O 9 1) o RN B AE ML, LA sk
B RBUR 25 5 R BN 2R BE AR BRI AR} A

PR PRAER  AWRAAEEAT R 25 o

&% 3k

(1] BRsy, s s, 2006, 5. (LR 2R AR T IR I B 20 P PR T
3 T]. BARTHRG B2 ,2021,48(8) - 1408 - 1412.
Xu JJ, Huang JW, Li W, et al. Equity research on the allocation
of general practitioner resources in Shandong Province[ J]. Modern
Preventive Medicine, 2021, 48(8); 1408 —1412. (In Chinese)

(2] EAERMEREE , B B0, 45, 2Rk B AR BRI I AP M
WRAFFELT] . T ESRBEE,2023,26(19) 2339 -2345, 2354.
Kou RX, Mei KN, Mi YQ, et al. Fairness in the distribution of
general practitioner resources in Chinese mainland [ J]. Chinese

General Practice, 2023, 26 (19). 2339 - 2345, 2354. (In



- 4158 -

PAR T BT B2 2% 2024 456 51 4555 22 #]  Modern Preventive Medicine, 2024, Vol. 51, NO.22

Chinese)

difference and trend of spatial distribution of health resource

[3] OB, TR TR, AL TV AR EE A ke R TR B SR T AT allocation in mainland of China from 2009 to 2020 [ J]. Chinese
F—T M1, )R A S A DR [T]. DAL T Journal of Health Policy, 2022, 15(6): 73 =79. (In Chinese)
5%,2023,40(9) :69 -72. (91  ZEpife, Envss, 35, 5. )70 A AN Jy I = 40 5 T
Zhao Y, Zhang X, Su YC, et al. Study on the development status [J]. BAE&BFPISE,2021,38(2) :62 —66.
and demand prediction of general practitioners in Guangxi Li CC, Wang QQ, Ren Q, et al. Study on spatial — temporal
based on GM(1,1) model and human population ratio method[ J]. differentiation of health human resources in Guangxi[ J]. Health
Health Economics Research, 2023, 40 (9): 69 — 72. (In Economics Research, 2021, 38(2): 62 —66. (In Chinese)
Chinese) [10]  AXk, B7RER. “BTBEHC” H4F b [ BT A IR 95 2803 Y X dl 22

(4] HESE, BFHE, M, . 20172021 4F 8 HE IR RS X 2 F) S B R R Z ORI [)] . b SR 2023 ,31(2)
B A B IR B B0 23 B [0 ] AR TR B 2%, 2023, 50 162 - 172.

(11):2037 —2041, 2050. Yang H, Lv CC. Ten years of" new medical reform" ;the regional
Xie JM, Mao XH, Lin XD, et al. Current situation and forecast differences, dynamic evolution and influencing factors of China’ s
analysis of resource allocation of general practitioners in Guangdong medical and health service efficiency [ J]. Chinese Journal of
— Hong Kong — Macau Greater Bay Area, 2017 - 2021 [ J]. Management Science, 2023, 31(2): 162 —172. (In Chinese)
Modern Preventive Medicine, 2023, 50(11) ; 2037 —2041, 2050. [11] Lesage J, Pace RK. Introduction to spatial econometrics[J]. rei,
(In Chinese) 2008, (123); 19 -44.

(5] RIG W EME. BT SQCA LS 1T [ 2% B A B (12 R, sk, v 45 bR ARk 3 A S0 R 52 o PR 36 010 25 ) 15 45
L B - KO e R AR AT [T ] BE 2% At 4x,2024,37(3) < 14 Brid]. b E 4R B ,2019,22(22) 2660 - 2665.

-19, 26. Zhan DS, Zhang X. Provincial distribution and influencing factors
Wu S, Xi B, Cao ZH. Study on the Equity and influence path of of general practitioners in China;a spatial econometric analysis[J].
general practitioner allocation in China from the perspective of Chinese General Practice, 2019, 22 (22): 2660 — 2665. (In
fsQCA configuration[ J]. Medicine and Society, 2024, 37(3) ; 14 Chinese)

-19,26. (In Chinese) (13] B2, T 5. P E R b P X 2R B A B A TR IR &

(6] R, BhE e, EAEM, 5F. 2011—2020 4F 3% [ T A: B U5 C (Y HgmBE R[], b EAIL A ,2021,37(11) :1635 - 1640.
X S shASE g )]. P E DA YR, 2023,26 (4) 1417 - Feng J, Shen X, Gan Y. Turnover intention and its influencing
423. factors among general practitioners in the Eastern, Central and
Zhu Y, Ma YL, Wang JY, et al. Regional differences and dynamic Western China[ J]. Chinese Journal of Public Health, 2021, 37
evolution of health resource allocation in China from 2011 to 2020 (11): 1635 =1640. (In Chinese)

[J]. Chinese Health Resources, 2023, 26(4): 417 —423. (In [14] RT, 5008, G184 AA KBV A TRERZ SR EA
Chinese) RIAL S S RBERFTE [T ] b R} e, 2024 ,27(1) : 1 -8,

[7] F 20 BRAFR , EAE5. Tl DA WAL A 7 %5 3k Wu N, Dang Y, Zeng C, et al. The position attractiveness dilemma
Fezstal i fanfae[ )] . vhE DA BOEFST ,2022,15(2) 46 - 53. of primary general practitioners in China from the perspective of
Wang XF, Ou Yang W, Wang YS. Research on the current talent development mechanism [ J ]. Chinese General Practice,
situation and spatial distribution of human resource allocation in 2024, 27(1): 1 -8. (In Chinese)
health supervision institutions in China[ J]. Chinese Journal of [15]  RTBe, A, ME. FRE 2R EA MRS TR T]. f
Health Policy, 2022, 15(2) : 46 —=53. (In Chinese) [H 4Rl B 24,2024 ,27(7) 765 - T72.

[8] R TR N, A PR R AR B R A X 2 AR Zhu XB, Dai HJ, Lin J. A ten — year retrospective of general
Jezs [a) oA A 7T (2009—2020 45) [J]. 1 E T A= B3k B practitioner team construction in China [ J ]. Chinese General
5%,2022,15(6) ;73 -79. Practice, 2024, 27(7) : 765 =772. (In Chinese)

Dong EH, Yan Y, Xie YL, et al. A study on the degree of regional 55 H #A.2024-04-08

(L% 4152 W)
Chen K, Lu JY, Ge GS. Study on the coupling degree of operation [15] AMuf. PEADZ 0 — gl R 5% EE )],
scale, quality and efficiency of provincial medical and health $%,1935,(2) :33 -74.
institutions in China: TOPSIS method based on entropy weight and Hu HY. The distribution of Chinese population attached statistical
coupling coordination degree model [ J ]. Chinese Health table and density map[J]. Acta Geographica Sinica, 1935, (2):
Economics, 2022, 41(7) : 41 —46. (In Chinese) 33 —=74. (In Chinese)

(147 XURI3HE, X, B, 4. B Be 9T B8 I AL 35 Db IR R i Btk 2 4 [16] W24, AR, s, 2. )7 KR8 AL BE R BRIT IR RE I 5

Tt — R THWE E LB AT [T]. TS TS,
2024 ,41(5) .52 -57.

Liu YX, Liu Xia, Tan H, et al. Study on the current situation and
enhancement path of coordinated development of supply and
demand of Chinese medicine medical resources: Based on Fuzzy Set
Qualitative Comparative Analysis[ J]. Health Economics Research,
2024, 41(5) : 52 =57. (In Chinese)

VR G IRRERT LT ], thE A 2457 ,2023,42(9)
60 - 65.

Pan HW, Zou LA, Zhang YN, et al. Research on the coupling
coordination of medical service capacity of public hospitals and
economic level inGuangdong [ J]. Chinese Health Economics,

2023, 42(9): 60 —65. (In Chinese)
W #5 H 8. 2024-06-25



