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[ Abstract] Objective To analyze the epidemiological trend and spatiotemporal distribution characteristics of hepatitis
C incidence in the mainland of China from 2004 to 2020, thereby providing a scientific basis for precise prevention and
control. Methods Data were obtained from the China Public Health Science Data Center, covering reported hepatitis C
cases and incidence rates across 31 provinces (autonomous regions and municipalities) from January 1, 2004 to
December 31, 2020. The Joinpoint regression model was adopted to analyze the temporal trends by calculating the average
annual percent change (AAPC) and annual percent change (APC), and the Bayesian spatiotemporal model proposed by
Bernardinelli was employed to assess the spatiotemporal evolutionary characteristics of hepatitis C. Results From 2004
to 2020, the average annual incidence of hepatitis C in the mainland of China was 11.67 per 100 000, with yearly rates of
3.03,4.07,5.41,7.03,8.21,9.93,11.47,12.97, 14.96, 15.00, 14.97, 15.26, 15.09, 15.51, 15.79, 16.02, and 13.82 per 100 000,
respectively, showing an overall increasing trend (AAPC = 10.15%, 95%CI: 9.73%—10.64%). Significant upward trends
were observed during 2004—2007 (APC = 33.17%, 95%CI: 29.75%—39.81%), 2008-2012 (APC = 15.79%, 95%CI:
14.03%-17.99%), and 2013-2018 (APC = 0.89%, 95%CI: 0.06%—5.08%), whereas a decline occurred during 2019-2020
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(APC = —4.82%, 95%CI: —1.47% to —0.83%). Regional disparities were evident, with Xinjiang Uygur Autonomous
Region (551.51/100 000), Qinghai province (453.22/100 000), and Gansu province (430.73/100 000) exhibiting the
highest average annual incidences, Xizang Autonomous Region showing the largest increase (AAPC = 26.40%, 95%CI:
21.329%-32.29%), and Beijing demonstrating a declining trend (APC =-3.93%, 95%CI: —5.91% to —0.74%). The Bayesian
spatiotemporal model proposed by Bernardinelli indicated that the relative risk (RR) of hepatitis C across the mainland of
China from 2004 to 2020 ranged from 0.012 to 4.248. Higher and more fluctuating RR values were observed in
northwestern regions (including Xinjiang Uygur Autonomous Region, Qinghai province, and Gansu province), whereas
southeastern coastal provinces (e.g., Zhejiang, Jiangsu), parts of northern China (e.g., Tianjin and Beijing), and
southwestern regions (e.g., Xizang Autonomous Region) showed lower and more stable RR values. The RR values of
most provincial-level administrative regions, such as Gansu province, Henan province, and Jilin province, displayed a
rise—fall pattern, steadily increasing after 2004, peaking between 2013 and 2016, and then decreasing, while Yunnan
province, Hunan province, and Sichuan province exhibited a continuous upward trend throughout the study period.
Conclusion Between 2004 and 2020, the overall incidence of hepatitis C in the mainland of China exhibited an upward
trend, with significant temporal and spatial variations. High-risk areas were concentrated in northwestern China, while
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certain provincial-level administrative regions in southwestern China showed marked increases in the incidence.
[ Keywords] hepatitis C virus (HCV); incidence; Bayesian spatiotemporal analysis; the mainland of China
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Table 1 Reported incidence and temporal trends of hepatitis C in 31 provinces (autonomous regions and municipalities)
in the mainland of China, 2004-2020

HhIX HARX. BEET) et R B E SRR 2EI(1/1077) AAPCIE/% 95%CI PiA
2R IFR) 52 531 51.68 14.76 13.67~15.96 <0.001
MwiXa) 43 184 50.94 7.46 6.74~8.20 <0.001
LRE 77 134 126.35 19.80 19.12~20.51 <0.001
WA 38 730 59.88 6.36 5.04~8.12 <0.001
i) 32 407 77.88 11.18 10.62~11.77 <0.001
ANy 34 509 76.37 8.01 7.02~8.92 <0.001
g 19 720 79.26 14.36 10.53~17.19 <0.001
e JURA 279 616 221.50 13.75 12.97~14.66 <0.001
TR AR X 133 070 265.13 9.26 8.78~9.84 <0.001
bisaeeK) 26558 262.43 15.76 14.68~16.91 <0.001
Hr bRy 106 672 185.68 12.86 11.83~14.11 <0.001
RS 150 542 226.55 22.24 21.29~23.30 <0.001
baNEEES) 374709 376.93 9.00 8.27~10.04 <0.001
ek Jenti 18 415 84.13 -3.93 —5.91~-0.74 0.018
Kt 9925 71.56 5.74 2.61~10.18 0.016
ol 100 247 134.31 12.68 11.24~14.17 <0.001
IS 105 520 302.35 10.28 9.44~11.30 <0.001
SRS RERS 91 811 382.07 8.45 7.43~9.48 <0.001
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Table 1 Continued
HhIX HOERRX. BEET) R R I FEBIRIEE/(1/1075) AAPCIE/% 95%CI PlH
B[4 TEERARX 9218 127.85 9.87 7.69~12.51 <0.001
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Table 2 Estimated relative risks (RR) of hepatitis C in 31 provinces (autonomous regions and municipalities)
in the mainland of China, 2004—2020

WX H(ERK. BEFET) 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
R LERA 0.052 0.087 0.098 0.115 0.119 0.130 0.139 0.184 0.249 0.312 0350 0.362 0362 0.447 0.516 0.526 0.493
LI 0.130 0.139 0.161 0.169 0.187 0.189 0.219 0.217 0.254 0.293 0287 0.331 0331 0345 0359 0.468 0.441
€ 0.094 0.099 0.141 0.179 0232 0.310 0.392 0.481 0.617 0.690 0.786 0.921 0.921 1.098 1.266 1.539 1.424
HWiLE 0.126 0.156 0.174 0.215 0247 0.267 0311 0.333 0.423 0.331 0337 0366 0366 0.417 0377 0.431 0.449
i) Loy 0.074 0.092 0.146 0.187 0270 0.381 0.447 0.477 0.581 0.579 0.596 0.611 0.611 0.540 0.503 0.449 0.433
FAIE) 0.116 0.135 0.162 0.214 0212 0.272 0321 0.377 0.433 0494 0.680 0.743 0.743 0.521 0.525 0.516 0.456
g 0.050 0.063 0.091 0.096 0.121 0.123 0.132 0.142 0.572 0.557 0.628 0.638 0.638 0.830 0.748 0.822 0.611
B TTHRA 0.159 0270 0.423 0.565 0.741 0.888 1.060 1.219 1.470 1.449 1.501 1.486 1.486 1.687 1.677 1.817 1.693
JUHRE AR X 0.363 0.505 0.647 0.909 1.139 1.441 1.695 1.781 1.796 1.762 1.695 1.617 1.617 1.694 1.702 1.641 1.546
s 0.140 0.190 0.222 0.399 0.497 0.569 0.800 0.986 1246 1.780 2371 2.949 2.949 2.679 2.099 1.925 1.734
WAL 0.169 0.234 0346 0.501 0.595 0.738 0.771 0.937 0.977 1.131 1215 1344 1344 1.603 1.681 1590 1.107
A 0.084 0.145 0212 0.347 0.446 0.605 0.781 0.993 1272 1.554 1.715 1.752 1.752 1.904 2.180 2315 2.041
SRRy 0.425 0.726 1.063 1.444 1.693 2.042 2.408 2.900 3.567 3.074 2.500 2213 2213 1918 1.958 1.922 1.632
b b 0.299 0.462 0.649 0.628 0.620 0.606 0.613 0.519 0.430 0.399 0.371 0.358 0.358 0.345 0.355 0.294 0212
KT 0.183 0.245 0.452 0.451 0262 0.256 0.256 0.270 0.248 0.245 0.298 0.393 0393 0.503 0.540 0.591 0.814
SIB oy 0.122 0.193 0.248 0310 0.328 0.456 0.533 0.618 0.761 0.849 0.956 1.120 1.121 1.116 1212 1.167 0917
IS 0.375 0.558 0.702 0.983 1.057 1.200 1341 1.552 1928 2.170 2229 2.165 2.165 2.144 2.188 2286 1.926
P R IX 0.535 0.747 1.003 1.221 1386 1.698 2.061 1.970 2.514 2.603 2.506 2.548 2.548 2.951 2.901 2.617 2.067
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Table 2 Continued
WX E(EWK. BFW) 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Fidt TR E R AR X 0.161 0248 0.222 0310 0.353 0.407 0.561 0.726 0.778 0.691 0.803 0.992 0.992 0.991 1.177 1.051 0.888
AR REWEX 0376 0707 1.421 2.188 2.601 2.930 3.056 3.785 3.899 4.248 4.027 3.766 3.766 3.691 3.461 3.081 2.131
HilgH 0.589 0.875 0.902 1.537 1.965 2.777 2.195 2338 2717 3.199 2.994 2990 2.991 3.303 3.146 2.801 2.556
[ gi:Ee) 0.508 0.601 0.765 0.878 0.770 0.856 0.950 1.085 1.345 1398 1.536 1.617 1.617 1.810 1.826 1.867 1.514
ks 1.047 1.040 1.131 1.574 1.944 2349 2695 2.999 3.181 2.665 2.374 2413 2413 2754 2.749 2.627 2.201
Par P 0.139 0.213 0215 0275 0.339 0498 0.737 0.812 0.927 0.945 0.944 1.057 1.057 1.086 1.157 1.380 1.437
oMK 0.074 0.123 0.205 0.288 0.421 0.561 0.644 0.711 0.722 0.889 1.025 1.084 1.085 1.260 1.264 1.195 1.253
PN K 0.153 0.249 0.405 0.506 0.613 0.820 1.013 1.113 1304 1.621 1.673 1.952 1.952 1.768 2.029 2.074 1.785
P IR X 0.012 0.014 0.021 0.039 0.027 0.040 0.052 0.067 0.074 0.055 0.077 0.079 0.080 0.135 0.160 0.187 0.182
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