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Time series analysis of the incidence trend of four types of hepatitis in China before and
after the COVID-19 pandemic
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[Abstract] Objective: To explore the changing regularity of the incidence trend of four types of hepatitis Chepatitis A, hepatitis B,
hepatitis C and hepatitis E) in China before and after the coronavirus disease-2019(COVID-19) pandemic between 2019 and 2023,
and provide a reference for the prevention and treatment of hepatitis after the epidemic. Methods: Based on the descriptive statistics
and seasonal decomposition of the four hepatitis time series between 2012 and 2023 in China, the monthly cases before and after the
COVID-19 pandemic in 2019 and 2023 were compared and analyzed, as well as the long-term trend, seasonal factors and the dynamic
change of variance contribution rate of the time series. Results: During the COVID-19 epidemic between 2020 and 2022, the average
monthly cases of four types of hepatitis were lower than that in 2019 before the epidemic, each type of hepatitis had reached its lowest
historical value since 2012, and the monthly cases of 2023 after the epidemic appeared an upward trend. The decomposition of time
series showed that the seasonal factors of hepatitis A, B, C, and E in 2012-2019 and 2012-2023 were highly correlated, with
correlation coefficients of 0.964,0.964,0.947, and 0.977, respectively (all P < 0.001). The variance of the time series of the four types
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of hepatitis of 2012-2019, 2012-2020, 2012-2021, 2012-2022, 2012-2023 showed an upward trend, the long-term trend variance
contribution rates showed an upward trend, with correlation coefficients of 0.979, 0.981, 0.890, and 0.938 with variance, respectively
(all P < 0.05), but the seasonal factor variance contribution rates showed a downward trend, with correlation coefficients of =0.978,
-0.986, -0.954, and —0.936 with variance, respectively (all P < 0.05). Conclusion: The decomposition of the time series is helpful to
study the regularity of the long-term trend changes and periodic fluctuation of hepatitis. The long-term trend is obvious for the time
series diagram of hepatitis A or B, and the periodic fluctuation is obvious for the time series diagram of hepatitis C or E. The epidemic
prevention and control have reduced the monthly cases of four types of hepatitis, which has a significant impact on the long-term trend
of monthly cases but has not changed the cyclical characteristics of the low and peak periods of incidence. Faced with the challenge of

an increase in the cases of hepatitis after the epidemic, it is necessary to strengthen the monitoring of hepatitis, explore the regularity of

hepatitis incidence, and do a good job in prevention, control and treatment of hepatitis.
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Table 1 Monthly incidence of hepatitis A between 2019 and 2023 (n)
Month

Year 1 2 3 4 5 6 7 8 9 10 11 g Mean
2019 1622 1 465 1938 1 864 1615 2027 2203 1 809 1603 1313 1230 1316 1 667
2020 1251 1295 1529 1187 1100 1249 1514 1401 1335 1181 1243 1196 1290
2021 960 745 1128 1142 1 095 1089 1038 1057 1105 940 1026 1068 1033
2022 956 830 1050 896 960 1038 1 069 1116 945 752 749 532 908
2023 523 850 1289 1114 1076 944 1053 1111 1038 986 1 056 975 1001
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Table 2 Covariance and contribution rate of each component in the hepatitis A time series
2012-2019 2012-2020 2012-2021
Decomposition ) Variance ) Variance ) Variance
Covariance contribution rate (%) Covariance contribution rate (%) Covariance contribution rate (%)
Time series 118 470.66 - 137 241.24 - 175 138.93 -
Long-term trend 91 293.99 77.06 111 396.72 81.17 150 878.30 86.15
Seasonal factor 15 369.50 12.97 14 370.75 10.47 13 652.01 7.79
Error 11 807.87 9.97 11473.77 8.36 10 608.62 6.06
2012-2022 2012-2023
Decomposition ] Variance ' Variance
Covariance contribution rate(%) Covariance contribution rate(%)
Time series 214 385.92 - 229 675.22 -
Long-term trend 191 806.60 89.47 206 617.60 89.96
Seasonal factor 12 257.56 5.72 12 762.88 5.56
Error 10 321.75 4.81 10294.75 4.48
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A:Time series chart between 2012 and 2023. B: Long-term trend chart between 2012 and 2023. C: Seasonal factor chart between 2012 and 2019.
D: Seasonal factor chart between 2012 and 2023.
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Figure 1 Series chart of monthly incidence of hepatitis A
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Table 3 Monthly incidence of hepatitis B between 2019 and 2023

Month
Year ™ 2 3 4 5 6 7 8 9 10 11 12 Mean
2019 107754 90985 113941 110266 106431 97362 112454 106985 97815 98774 102174 102 151 103924
2020 91026 51506 88150 101262 97651 99319 106135 102304 105377 95633 100561 100209 94 928
2021 98257 83014 119423 110385 105393 101633 112287 102061 101701 95942 102598 108 157 103 404
2022 109531 96787 114003 95933 102912 106846 112648 115375 101083 90015 86371 59498 99250

2023 74790 116063 126932 116400 115934 110063 125116 138875 123495 129041 132270 121415 119200
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Table 4 Covariance and contribution rate of each component in the hepatitis B time series

2012-2019 2012-2020 2012-2021
Decomposition Variance Variance Variance
Covariance contribution rate (%) Covariance contribution rate(%) Covariance contribution rate (%)
Time series 89 303 238.49 - 101 729 739.80 - 103 359 831.10 -
Long-term trend 39 369 675.66 44.09 45 366 035.50 44.59 45326 515.33 43.85
Seasonal factor 33 771 281.84 37.82 34013 485.90 33.44 36 784 889.24 35.59
Error 16 162 280.99 18.10 22 350 618.44 21.97 21248 426.52 20.56
2012-2022 2012-2023
Decomposition . Variance ) Variance
Covariance contribution rate (%) Covariance contribution rate (%)
Time series 114712 042.30 - 161 374 389.10 -
Long-term trend 54718 728.02 47.70 94 241 986.98 58.40
Seasonal factor 35460 759.17 30.91 35251 415.80 21.84
Error 24 532 555.15 21.39 31 880 986.35 19.76
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A: Time series chart between 2012 and 2023. B: Long-term trend chart between 2012 and 2023. C: Seasonal factor chart between 2012 and 2019.

D: Seasonal factor chart between 2012 and 2023.
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Figure 2 Series chart of monthly incidence of hepatitis B
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Table 5 Monthly incidence of hepatitis C between 2019 and 2023

Month

Year

1 2 3 4 5 6

7 8

Mean

9 10 11 12

2019
2020
2021
2022
2023

21512 17214 24053 23218 22748 21419
17287 9068 16718 20179 19821 20367
18258 14714 23776 22613 21254 20937
18704 16733 21722 17712 18720 20925
12785 20580 23625 21597 20963 19664

24393
22 400
22940
21 867
22326

23334
20520
20001
21891
23214

20866 20438 21182 20327
21538 20067 20801 20438
20125 19157 19858 20895
18740 16020 15057 11050
20022 19466 20280 18085

21725
19 100
20377
18 262
20217
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Table 6 Covariance and contribution rate of each component in the hepatitis C time series

2012-2019 2012-2020 2012-2021

Decomposition Variance Variance Variance

Covariance contribution rate (%) Covariance contribution rate(%) Covariance contribution rate(%)
Time series 4932 327.96 - 5688 958.21 - 5706 070.49 -
Long-term trend 1532 715.81 31.07 2001 874.41 35.19 1883 717.64 33.01
Seasonal factor 2545 722.67 51.61 2599 605.31 45.70 278177691 48.75
Error 853 889.48 17.31 1087 478.49 19.12 1 040 575.94 18.24

2012-2022 2012-2023
Decomposition . Variance ) Variance
Covariance contribution rate(%) Covariance contribution rate (%)

Time series 6224 948.16 - 6358 525.00 -
Long-term trend 2 436 483.52 39.14 2285492.48 36.72
Seasonal factor 2627 778.44 4221 2591 255.53 41.63
Error 1 160 686.20 18.65 1481776.99 23.80
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A:Time series chart between 2012 and 2023. B: Long-term trend chart between 2012 and 2023. C: Seasonal factor chart between 2012 and 2019.

D: Seasonal factor chart between 2012 and 2023.

Table 7 Monthly incidence of hepatitis E between 2019 and 2023
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Figure 3 Series chart of monthly incidence of hepatitis C

F=7 20192023 F KT B &%

Month
Year 1 2 3 4 5 6 7 8 9 10 11 o Mean
2019 2695 2280 3204 3010 2677 2346 2462 2436 2123 1943 2062 1888 2427
2020 1626 1045 1641 1732 1585 1708 1839 1759 1811 1506 1639 1818 1642
2021 1838 1849 2991 2797 2509 2266 2140 2109 2033 1846 2055 2369 2234
2022 2530 2443 3131 2525 2503 2411 2225 2255 1946 1683 1732 1187 2214
2023 1144 2207 3117 3006 2822 2529 2620 2618 2550 2543 2751 2668 2548
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Table 8 Covariance and contribution rate of each component in the hepatitis E time series
2012-2019 2012-2020 2012-2021
Decomposition ) Variance ) Variance _ Variance
Covariance contribution rate (%) Covariance contribution rate (%) Covariance contribution rate (%)
Time series 216 394.94 - 253 676.45 - 241 598.16 -
Long-term trend 26 489.90 12.24 99 572.74 39.25 93 030.72 38.51
Seasonal factor 166 431.85 76.91 126 705.07 49.95 122 543.39 50.72
Error 23 473.20 10.85 27 398.63 10.80 26 024.05 10.77
2012-2022 2012-2023
Decomposition ) Variance ) Variance
Covariance contribution rate(%) Covariance contribution rate(%)
Time series 241 955.79 - 245797.33 -
Long-term trend 94 672.37 39.13 101 597.22 41.99
Seasonal factor 120 633.09 49.86 116 140.31 48.00
Error 26 650.34 11.01 28 059.80 11.60
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A: Time series chart between 2012 and 2023. B: Long-term trend chart between 2012 and 2023. C: Seasonal factor chart between 2012 and 2019.
D: Seasonal factor chart between 2012 and 2023.
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Figure 4 Series chart of monthly incidence of hepatitis E
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