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Abstract: Objective ~ To analyze the spatiotemporal distribution and equity evolution of psychiatric health resources and
service levels in China from 2014 to 2023. Methods Equity was measured using the Gini coefficient and Lorenz curve, the
sources of inequality were decomposed by the Theil index, and spatial clustering characteristics were analyzed via global and
local Moran /. Results  From 2014 to 2023, the compound annual growth rates for psychiatric beds, outpatient and
emergency visits, and discharges were 13.86% , 9. 17% , and 11. 67% , respectively. The Gini coefficient for outpatient and
emergency visits based on population decreased from 0. 332 to 0. 198, indicating continuous improvement, while all indicators
based on geographical area remained above 0. 65. Theil index decomposition showed that population — based inequality was
mainly driven by intra — regional differences, whereas geography - based inequality was dominated by inter — regional
disparities. Spatial analysis revealed significant positive autocorrelation for beds and outpatient/emergency visits, with high —
high clusters in the Yangtze River Delta and persistent low — low clusters in northwestern China. Conclusion  Over the past
decade, China has experienced rapid growth in psychiatric resources and significant improvement in population — based equity,
yet geographical accessibility remains weak. Future policies should balance population needs with geographical reach,
narrowing inter — regional gaps and addressing intra — regional imbalances through regional collaboration and telemedicine.
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A RARDL 2014—2023 4F, G RHR AL Pl
(BhEE) B 1T 22 NIRANH Be AR IR AP I,
24 4 ¥ 3 K 3 (Compound Annual Growth Rate,
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Table 1 Comparison of psychiatric and overall healthcare resources and service levels in China, 2014 -2023

oty RALEE (73K ) ol (Bh 2 BRI (T N) [RESS IN/S {QiPN) HBEAWE(TTA)
J58:s HittA} J5Si HittiA} JESiis LiERuitas R KR}
2014 496. 12 28.78 289.25 3.76 482 237.89 3851.73 20 365.73 193.08
2015 533.06 32.56 303.91 3.95 498 681.94 4123.60 20 955.01 201.95
2016 568. 89 36.79 319.10 2.87 523 122.04 4 469.43 22 603. 64 221.61
2017 612.05 43.11 339.00 3.39 548 692.30 4914.69 24 315.71 256.27
2018 651.97 49.25 360.72 3.61 565 831.72 5351.51 25 384.66 298. 64
2019 686. 65 56.90 386.69 3.87 603 866. 86 6 002. 11 26 502. 66 333.12
2020 713.12 65.29 401.61 4.82 528 082.27 6 011.95 22 980.57 331.25
2021 741.42 75.41 428.76 4.72 599 544.21 6 851.15 24 642.15 401.61
2022 766.29 82.35 443.47 6.65 595 558.20 7 128.30 24 484.76 425.74
2023 800. 45 92.33 478.21 8.13 671 416.96 8 494.61 30 126.25 521.01
CAGR 5.48% 17.28% 5.73% 8.95% 3.74% 9.17% 4.45% 11.67%
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Table 2 Distribution of psychiatric health resources and service levels per 10 000 population and per square kilometer in China, 2014 and

2023
e N1H 43 A e i B AR S AT

s PRAVEL IF=Y IN/< HiBEAKEK IRAZEL BE=NINVC 4 EITINIS

(ik/ TN (ON/P:PN) (NR/FN) (3K/km?) (AK/km?) (ANK/km?)

2014 2023 2014 2023 2014 2023 2014 2023 2014 2023 2014 2023
B A 3.68  4.18 642.66 1096.52 9.05  17.48 0.48 0.56 84.33 146.16 1.19  2.33
PR: il 2.97  5.62 444.30 1070.38 10.48  22.51 0.38 0.64 56.64 122.69 1.34  2.58
ks 0.91 3.98  120.67 481.54 5.72  21.05 0.04 0.16 4.72  18.86 0.22  0.82
S 1.51 3.8 121.44 656.66 6.99  21.00 0.04 0.09 2.83  14.52  0.16  0.46
W HIRX 1.33  3.67 154.09 633.97 5.75 19.33 <0.01 0.01 0.33 1.28 0.01  0.04
TFE 3.82  8.89 244.82 818.99 21.72  37.59 0.11 0.25 7.23  23.05 0.64 1.06
B Na) 2.48  7.32  243.82 827.70 20.89  41.67 0.04 0.09 3.58  10.33  0.31 0.52
Ly RIS 2.20  7.68 154.45 689.09 14.26  45.95 0.02 0.05 1.25 4.46 0.12  0.30
1T 5.32  5.49 752.68 1085.24 5.15 9.44 2.05 2.17 289.84 428.41 1.98  3.72
VLA 2.43  3.66 428.02 726.01 17.27  27.41 0.18 0.29 31.78 57.74 1.28  2.18
WA 2.60  4.98 868.92 1068.21 20.53  48.88 0.14 0.31 45.36  67.10 1.07  3.07
G 1.52  5.43 182.80 498.77 15.11  28.66 0.07 0.24 7.94  21.79 0.66  1.25
T 2.03  7.04 348.13 442.51 8.81  21.46 0.06 0.24 10.69 14.93 0.27  0.72
MW 1.60  8.11 116.03 352.38 10.28  34.72 0.04 0.22 3.16 9.53 0.28 0.9
\IRE 1.83  6.40 228.62 611.58 14.42  38.67 0.11 0.41 14.17 39.21 0.89  2.48
RS 1.24  4.00 174.23 465.10 11.48  30.84 0.07 0.23 9.84 27.34 0.65 1.81
Wb 2.10  6.60 231.60 443.99 16.89  41.15 0.07 0.21 7.25  13.94 0.53  1.29
WA 2.82  9.42  189.10 372.87 18.53  46.47 0.09 0.29 6.02 11.56 0.59  1.44
IR 2.01  6.05 358.63 522.75 10.79  26.67 0.12 0.43 21.40 36.96 0.64  1.89
TR AR X 1.75 11.27 195.62 429.48 11.98  58.36 0.03 0.24 3.91 9.09 0.24 1.23
HRE 2.95  7.88 170.54 259.83 19.21  41.96 0.08 0.23 4.35 7.66 0.49  1.24
0] 3.21 8.62 472.08 553.74 18.93  34.44 0.12 0.33 17.14 21.44 0.69  1.33
i 3.22 12,29  363.14 898.90 21.79  87.39 0.05 0.21 6.08 15.48 0.36  1.50
GOLES 1.58 13.35  79.25 267.79 7.18  41.22 0.03 0.29 1.58 5.8 0.14  0.90
PN 1.98  6.58 208.10 546.97 12.78  44.53 0.02 0.08 2.49 6.499 0.15  0.53
i RE R 0.07 1.31  <0.01  79.45 1.86 4.24  <0.01 <0.01 <0.01 0.02 <0.01 <0.01
SES 1.32  4.56  149.67 432.19 11.98  27.07 0.02 0.09 2.75 8.31 0.22  0.52
Hitta 0.94 3.68 111.54 325.76 10.07  23.38 0.01 0.02 0.68 1.89  0.06 0.14
Higy 0.33 1.58  130.36 228.96 1.56  12.97 <0.01 <0.01 0.11 0.19 <0.01  0.01
THEIEHIEIX 0.69  3.36  66.47 433.47 2.42 12.87 0.01 0.04 0.66 4.76  0.02  0.14
HERAEE R BIR X 2.15 3.92  164.06 566.97 13.67 32.63  <0.01 0.01 0.23 0.8 0.02  0.05
it 2.11  6.55 275.27 591.33 13.56  36.42 0.03 0.10 3.91 8.68 0.19  0.53
CAGR 13.86% 9.17% 11.67% 13.86% 9.17% 11.67%
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7£.0.210 ~ 0. 240, 4b F HAR A IR TR ANREE BB ™ 5 2 2k, Hod 1] 202 2 izt
JeFZ B 0.332 BE 2 0. 198, A P-PEI B ks, #icth (A IR RS s, WE 1,
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Table 3  Gini coefficients for psychiatric healthcare resources and service levels in China, 2014 —2023

il HA DA e Hu B i A3 A

PRA L 22 AU B AU PRAEL N2Z AU HBEAREL
2014 0.220 0.332 0.210 0.692 0.759 0.681
2015 0.216 0.293 0.213 0.688 0.753 0.676
2016 0.226 0.292 0.213 0.686 0.745 0.669
2017 0.226 0.280 0.224 0.679 0.738 0.661

2018 0.214 0.255 0.217 0. 668 0.731 0.649
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- U oNEEii iz 3 P R 3
RALEL 22 AREK Hh BE AR EL RAEL [RESY IN/S1 8 HBEAEL
2019 0.216 0.241 0.219 0.665 0.722 0.652
2020 0.212 0.211 0.233 0.663 0.711 0. 660
2021 0.215 0.207 0.233 0.662 0.707 0.659
2022 0.226 0.201 0.236 0.664 0.701 0.664
2023 0.225 0.198 0.230 0.658 0.696 0.657
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Fig.1 Lorenz curves of psychiatric healthcare resources and service levels in China for 2014, 2018, and 2023

2.3.2 FRIHOHr 2014—2023 4E HE A 40 A
AIROLEL T 21245 H BE A RE R 18 B/ T 0. 20
HBAETRE, V- RG22 2503 5 4 b 79 v AR )
A IR RAR B KT 0. 77, BRMEA R FARAT b A =

Ko APAREE R B, N 4R RS XN 2% 5 TR A
T 64% ~ 90% ; b PR 2L FF X 5[] 22 57 5T lk R A T
2% ~62% , WF4.5,

R4 2014—2023 AE4 [EE AR LA GRS 55 K28 AR AR ORI 4 2R (F A 23 )

Table 4 Theil index and its decomposition results for psychiatric healthcare resources and service levels in China, 2014 — 2023 ( by

population allocation)

N RAEL RTINS HBE A KL
O T, T, T c, C, T, T, T G, C, T, T, T c, C,
2014 0.01 0.07 0.08 0.11 0.89 0. 06 0.12 0.17 0.33 0.67 0.01 0.07 0.07 0.10 0.90
2015 0.01 0.07 0.08 0.11 0. 89 0. 05 0.10 0.14 0.32 0.68 0.01 0.06 0.07 0.12 0.88
2016 0.01 0.07 0.08 0.10 0.9 0. 05 0.09 0.15 0.36 0.64 0.01 0.07 0.07 0.10 0.90
2017 0.01 0.07 0.08 0.11 0.89 0. 05 0.09 0.13 0.35 0.65 0.01 0.07 0.08 0.13 0.87
2018 0.01 0.06 0.07 0.19 0.81 0.03 0.08 0.11 0.29 0.71 0.01 0.06 0.08 0.20 0.80
2019 0.02 0.06 0.07 0.21 0.79 0.03 0.07 0.10 0.29 0.71 0.01 0.06 0.08 0.18 0.82
2020 0.01 0.06 0.07 0.20 0.80 0.02 0.06 0.08 0.27 0.73 0.02 0.08 0.09 0.16 0.84
2021 0.02 0.06 0.07 0.21 0.79 0.02 0.06 0.07 0.22 0.78 0.02 0.08 0.09 0.17 0.83
2022 0.02 0.07 0.08 0.20 0.80 0.01 0.05 0.07 0.22 0.78 0.02 0.08 0.09 0.17 0.83
2023 0.02 0.06 0.08 0.24 0.76 0.02 0.05 0.06 0.24 0.76 0.02 0.07 0.09 0.22 0.78
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Table 5 Theil index and its decomposition results for psychiatric healthcare resources and service levels in China, 2014 - 2023 ( by

geographic area allocation)

P IRGEL RS NS H B A KB
T, T, T c, C, T, T, T G, C, T, T, T c, C,
2014 0.51 0.46 0.97 0.52 0.48 0. 66 0.46 1.11 0.59 0.41 0. 47 0.39 0.8 0.55 0.45
2015 0.48 0.47 0.95 0.51 0. 49 0. 65 0.43 1.08 0.60 0.40 0.45 0.40 0.84 0.53 0.47
2016 0.45 0.48 0.93 0.48 0.52 0.73 0.45 1.18 0.62 0.38 0.43 0.39 0.82 0.53 0.47
2017 0.41 0.49 0.90 0.46 0.54 0.71 0.45 1.15 0.61 0.39 0.40 0.40 0.80 0.50 0.50
2018 0.38 0.48 0.8 0.45 0.55 0. 68 0.44 1.12 0.60 0.40 0.37 0.39 0.77 0.49 0.51
2019 0.37 0.48 0.8 0.44 0.56 0. 66 0.43 1.09 0.61 0.39 0.37 0.41 0.78 0.48 0.52
2020 0.37 0.47 0.84 0.44 0.56 0.62 0.41 1.03 0.6l 0.39 0.37 0.44 0.81 0.45 0.55
2021 0.36  0.47 0.83 0.44 0.56 0. 60 0.41 1.01 0.60 0.40 0.36 0.44 0.80 0.45 0.55
2022 0.36 0.49 0.84 0.42 0.58 0.58 0.39 0.98 0.60 0.40 0.36 0.46 0.82 0.44 0.56
2023 0.35 0.47 0.82 0.42 0.58 0.58 0.33 0.96 0.60 0.40 0.34 0.45 0.79 0.43 0.57

2.4 2014—2023 F A EHiv A T A TR BZIRE KT
18] B A8 X T

2.4.1 AJmzEsE M 2014—2023 4F, &7
AR E B Moran 1 ML 0. 127 (P >0.05) F+ % 0. 379

(P<0.01), %5 [A] 4L AR B g 0 WA NI 22
AIKAY Moran I #3547 0. 239 ~0.376 (P <0.05) , 44
2L 7S (Al OE AH G BT N BE N IR Moran 1 4y F
-0.044 ~0.056(P >0.05) , o= B AR, W6,

R 6 2014—2023 AR A [ERTHRE AR BEIR SR 55 7K P-4 Ry 55 22 4R KL

Table 6 Moran’s index for psychiatric health resources and service levels in China, 2014 —2023

P T NIRDLE CLUPNIEY NS PN INIS

Moran / VA P1E Moran [/ VA P1E Moran [/ VA P&
2014 0.127 1.401 0.088 0.365 3.481 0.003 0.007 0.331 0.352
2015 0.131 1.433 0.082 0.376 3.551 0.003 -0.001 0.275 0.371
2016 0.155 1.579 0.065 0.375 3.573 0.003 -0.036 -0.030 0.490
2017 0.193 1.923 0.037 0.375 3.580 0.002 -0.019 0.124 0.427
2018 0.158 1.633 0.060 0.356 3.452 0.003 -0.044 -0.074 0.491
2019 0.233 2.259 0.018 0.343 3.272 0.003 -0.016 0. 144 0.423
2020 0.267 2.574 0.010 0.308 2.980 0.005 0.032 0.563 0.273
2021 0.330 3.130 0.002 0.262 2.561 0.010 0.027 0.525 0.288
2022 0.361 3.381 0.001 0.239 2.324 0.018 0.056 0.782 0.214
2023 0.379 3.521 0.001 0.275 2.636 0.009 0.028 0.543 0.283

2.4.2 JEuB= [l A M LISA 20 i oK,
2014—2023 4F43 5 NIRRT — e SR X il 198 VT
pIRCe 2l N L Al N N U NG S
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WM R BT B AR RAE X
T PR A T R A R AR R P R
R—MRR X A3 T H M B o i P RO S AE =
fabs LRI —mRE, WK 2,

3 i i
3.1 FREZRERA ANk G 2014—

2023 A (] Fe R HRE A5 2005 -5 R 55 g S R g
KBS, SEEAEPRA " X R T O b
PR KA A il T AR TAERLRI ) 55 B gl 4

J5FE et ST e LA R 2 A 0 B ke B 7 SR R A 3 [
VEFRM™ o BRI, PRSI R o I S bR T B U R, i — 22
S AT BRVR RS PR = s SR A A A (R R 5| A
FRERTHEE N 2, 4778 51 2 IR BE Lo 1) 26 15 1 IRUR:
XTI, A SR N S A A AN BRI,
AR, AT IORG B B AR A AR S8 5 e 1 B
YIBCR , HCHE ] ZORE B B 2 rhor i XKt 15 1
S IR B 845 £ F7 SFBOR R o oa S Bt s X
E MR ARGl 5 UK 45 TR

3.2 AOATFHLRE ETEREMLER
FRURRC EA% R L, FREDRG s R T AR SR AR 55 i 7E N
PR P B A R 2R EADYEER
225 FEE T A5 R SR KV AR B4 FORS pi T A 1R &R
VA LR AS ] 5 R 32 10 25 57 WU 32 1 9% 4
2y, DRI X M) AR AR S5 P AR R, i L BA T
BRRMEEERT RS A D G B A AP R,
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Fig.2 LISA cluster maps of psychiatric health resources and service levels for 2014, 2018, and 2023
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