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[ Abstract] Objective To analyze the staffing levels and personnel structure of elderly care institutions in China from
2014 to 2022, assess their equity and spatial distribution, and provide recommendations for optimizing the allocation of
human resources in these institutions. Methods Panel data on employees in elderly care institutions from 31 provinces in
China were collected. Changes in the proportion of male and female employees, the proportion of professional and
technical personnel, and the proportion of employees aged 65 and older were calculated for each province from 2014 to
2022. The Theil index and Dagum Gini coefficient, weighted by the elderly population, were used to assess trends in
equity and their decomposition effects. Global and local Moran's I were employed to calculate the spatial clustering of
human resources in elderly care institutions across China. Results The total number of human resources in elderly care
institutions increased by 68.92%, but the number of staff per thousand elderly people showed a negative growth trend. In
2022, the proportion of employees with a bachelor’s degree or above was 8.42%, the proportion of professional and
technical personnel was 75.23%, the proportion of employees aged 56 and older was 20.45%, and the proportion of
female employees was 62.36%. The regional equity of human resource allocation in elderly care institutions improved,
with the overall Theil index decreasing from 0.11 in 2014 to 0.05 in 2022, and the Dagum Gini coefficient decreasing
from 0.41 in 2014 to 0.39 in 2022. Spatial autocorrelation analysis revealed a positive spatial clustering trend for human
resources in elderly care institutions. The global Moran’s I increased from 0.273 in 2014 to 0.390 in 2022 (P < 0.01 for
each year). Local Moran's I scatter plots showed "high-high" and "low-low" clustering patterns among regions.
Conclusions The total human resources in China’s elderly care institutions lag behind the growth of the elderly
population. While equity has improved, there is a trend of positive spatial clustering. Future efforts should focus on both
expanding capacity and improving quality, increasing the proportion of highly qualified and skilled personnel, and
promoting inter-regional mobility of human resources in elderly care institutions.
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Table 1 Changes in the number of human resources among the areas of eastern, northeast, middle and
west part in elderly care institutions in 2014 and 2022

FRENMEER NN ZH A

GREEVN NN N VN YN (N

Hi X H(EEX. HEET)
20144 20224 B/ % 20144 20224 B/ %
IRE Jext 13373 18 744 40.16 8.81 5.54 -37.09
i)y 4330 11327 161.59 1.82 2.17 19.17
JTRAE 21635 33 467 54.69 2.95 2.69 -8.95
Ha3iake) 1377 1431 3.92 2.41 1.21 -50.01
gy 18 885 28 974 53.42 3.32 2.44 —26.65
LA 28 752 48 522 68.76 3.63 3.11 -14.19
IR 27277 44 744 64.04 2.94 2.57 -12.67
kg 22043 30571 38.69 11.37 6.46 -43.20
Kl 6156 6 888 11.89 421 2.90 -31.09
WHLA 18922 31622 67.12 433 3.15 —27.24
ARALH ey AR 8 875 14 543 63.86 2.99 2.57 -13.94
B 7252 16 307 124.86 3.14 3.82 21.68
LT 16953 21 606 27.45 3.85 2.51 -34.73
8 ZHR 8 631 26315 204.89 1.65 2.65 60.90
EEE =Y 18 818 39537 110.10 2.76 2.69 -2.59
biiRBle) 16 620 24757 48.96 3.38 2.54 —24.83
b REEe) 12016 23 892 98.83 1.99 2.19 10.23
iy 11819 17 682 49.61 3.41 2.93 -14.26
IS 7216 11131 54.25 2.81 2.16 —23.34
VG5 HlA 2 640 4108 55.61 1.38 1.20 -13.33
ST E R X 6120 16 460 168.95 1.64 2.42 48.18
MG 2638 7676 190.98 0.99 1.60 62.23
= RE S 6589 8 444 28.15 3.42 2.34 -31.58
TREAGX 823 2 606 216.65 222 3.35 50.59
HFH 771 751 -2.59 225 121 ~46.53
Bevi 7 699 12 612 63.81 233 2.12 -8.95
UNES) 17 999 26253 45.86 1.92 1.69 -11.82
P AR X 627 1321 110.69 435 6.00 37.90
WEEAETE R EEBX 4727 6507 37.66 3.63 2.93 -19.31
PN 3635 9576 163.44 1.07 1.71 59.39
R 8232 14 874 80.69 2.36 2.47 4.59
&t 333450 563 248 68.92 2.95 2.62 -11.04
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Table 2 Changes in the human resource structure among the areas of eastern, northeast, middle and
west part of elderly care institutions in 2014 and 2022
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N Jext 14.04 9.60 67.44 82.42 9.25 21.84 63.82 65.36
i)y 11.02 9.08 58.06 73.98 8.29 24.42 45.91 62.78
JTRA 9.57 11.47 61.26 78.27 4.96 16.41 63.90 70.64
Hiaaiake) 9.59 8.87 58.24 72.12 6.10 7.83 59.33 62.54
R[] 7.97 5.84 70.12 80.96 437 18.91 55.75 68.14
LA 9.53 11.05 72.60 81.30 10.46 19.21 57.59 59.28
WA 13.70 8.09 71.10 70.65 4.64 32.13 54.49 70.93
it 3.86 6.24 4777 81.69 12.50 28.80 71.39 75.62
KT 10.07 11.28 59.18 77.11 6.22 23.62 70.42 62.70
LA 7.07 6.96 65.06 93.06 10.90 32.06 58.94 72.98
HALHR RO 6.31 7.67 45.72 67.88 4.57 15.73 48.39 53.18
o) 9.38 3.39 43.34 66.31 334 11.43 37.45 38.71
LR 13.92 7.28 53.34 67.27 731 21.34 58.44 64.01
i ZRUR 5.34 5.99 48.45 66.51 8.85 19.22 48.55 48.86
ENEEES) 5.98 6.13 47.79 72.66 6.28 19.91 50.28 53.85
b= 7.10 6.90 61.01 73.26 6.08 18.51 55.79 60.77
WA 11.97 11.31 58.07 73.68 5.66 14.65 50.65 59.04
LA 3.68 4.43 46.70 68.52 4.43 26.37 38.05 54.03
e 10.28 8.96 54.06 73.90 457 18.99 45.14 60.78
PEH Hil& 15.95 11.71 51.14 70.96 4.43 5.84 46.86 53.80
JUVRHR E R X 11.49 14.79 67.76 80.28 5.21 12.10 70.92 69.88
FME 14.67 11.41 38.32 64.13 2.31 11.57 46.74 61.43
SRS 8.74 9.98 55.17 73.64 7.00 14.99 51.24 56.94
TEER AR X 19.20 14.24 60.02 79.55 522 8.86 65.86 71.57
HiFE 12.71 9.59 4423 70.17 3.37 479 4825 4274
BRIGE 8.52 11.89 61.37 73.09 5.44 12.64 52.46 58.24
YKy 7.28 8.01 42.27 65.53 7.19 17.57 45.21 58.20
PEIE R X 1.59 9.24 37.80 72.75 4.78 2.88 67.62 58.97
WEEAEERERX 8.23 8.15 70.93 83.71 1.67 9.70 59.19 67.33
PN 10.26 13.13 46.93 75.76 4.54 10.03 56.04 65.07
R 8.19 6.97 48.49 73.69 11.22 26.40 47.33 65.02
it 9.02 8.42 58.22 75.23 7.01 20.45 55.32 62.36
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Table 3 Theil index and decomposition of human resource allocation in elderly care institutions in China from 2014 to 2022

wh EEM ——n AW AW A&k __ T
% TUEIRE/% B TURE/% B8 TTERR/%  1EE TTERER/% e RER /% B TTERR/%

2014 0.11 0.07 0.66 0.04 0.34 0.10 0.49 0.01 0.10 0.03 0.23 0.06 0.19
2015 0.10 0.06 0.62 0.04 0.38 0.09 0.51 0.01 0.10 0.03 0.21 0.05 0.19
2016 0.11 0.06 0.61 0.04 0.39 0.09 0.50 0.04 0.12 0.02 0.20 0.05 0.18
2017 0.10 0.06 0.61 0.04 0.39 0.09 0.50 0.04 0.12 0.02 0.20 0.04 0.19
2018 0.12 0.08 0.67 0.04 0.33 0.12 0.49 0.04 0.12 0.02 0.20 0.06 0.18
2019 0.08 0.06 0.69 0.03 0.31 0.09 0.48 0.05 0.11 0.01 0.23 0.05 0.18
2020 0.07 0.04 0.63 0.02 0.37 0.07 0.46 0.03 0.10 0.01 0.25 0.03 0.18
2021 0.05 0.04 0.68 0.02 0.32 0.06 0.46 0.02 0.09 0.00 0.25 0.03 0.19
2022 0.05 0.03 0.71 0.01 0.29 0.05 0.46 0.02 0.09 0.00 0.25 0.03 0.20
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Table 4 Dagum Gini coefficient and its decomposition of human resource allocation in elderly care
institutions in China from 2014 to 2022

G JSEUN ﬁjﬁ% —
X3 Gw X 35]7]Gb A FEGt

2014 0.41 2238 58.23 19.39
2015 0.41 22.00 60.89 17.12
2016 0.41 22.25 60.61 17.14
2017 0.40 21.81 60.50 17.69
2018 0.41 21.71 60.53 17.76
2019 0.40 2227 58.69 19.04
2020 0.40 21.81 57.98 2021
2021 0.39 22.37 57.33 20.30
2022 0.39 23.01 55.08 21.91
233 Dagum %6 RE /(K 5) K Dagum K= HBE 0 B sh A K, A B b, 08 AR T

JE 2 Bt — o 4 X IR o3 il SR U 5% X 45k Py 8 A [F]
B IRENMNTTRIRMI B E A PR ZE S . 45 R
R, WL N R o3 4R A 1 X 3 2 JE AR K
e B B 9 PG B ARES S AR ZRAEES . AR
EBARRT , o A AC AN ACHR 1 X I A 3 JE &

g B VR AR A g . XA AZ X Dagum
BJe R RE R, T FE0 R EB-TEL&
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F5 2014—2022 FKEFFENM N FIFHIRELE Dagum e J& 2 F5 ) DX 38 P A X 42k 5] 73 45
Table 5 Decomposition results of intra-regional and inter-regional Dagum Gini coefficients of human resource allocation in elderly
care institutions in China from 2014 to 2022

. X3 Gw [XIKIAGb
b RH HEE P AAEEARE HAEERE O RIEE-PEE RE-RE O RE-AEE -

2014 0.196 0314  0.182 0450 0.356 0.207 0.435 0.319 0.588 0.468
2015 0219 0328  0.146 0397 0.366 0.205 0.423 0.343 0.593 0.425
2016 0120 0334 0156 0431 0.316 0.149 0.464 0.350 0.601 0.436
2017 0.085 0314 0156 0419 0.302 0.154 0.458 0.364 0.587 0413
2018 0.085 0323 0151 0431 0.303 0.143 0.470 0.361 0.603 0.430
2019 0066 0323  0.194 0426 0.324 0.155 0.428 0.319 0.590 0.460
2020 0.033 0323  0.197 0416 0.321 0.190 0.416 0.290 0.583 0.504
2021 0.067 0320  0.192  0.407 0.344 0.205 0.370 0.293 0.565 0.476
2022 0.09 0328  0.196 0416 0.346 0.216 0.367 0.295 0.552 0473
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Table 6 Global Moran's I test results of human resource allocation in elderly care institutions in China from 2014 to 2022

Ay SRS R b2 VAl PfH

2014 0.273 0.119 2.563 0.010
2015 0.301 0.118 2.838 0.004
2016 0.315 0.117 2.962 0.003
2017 0.292 0.118 2.746 0.006
2018 0.346 0.118 3.205 0.001
2019 0.333 0.118 3.099 0.002
2020 0.378 0.119 3.461 0.001
2021 0.391 0.119 3.566 <0.001
2022 0.390 0.119 3.560 <0.001
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Fig. 1 Local Moran'’s I scatter plots of human resource allocation in elderly care institutions in China in 2014, 2017, 2020, and 2022
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