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[Abstract] Objective: To investigate the trends and characteristics of hepatitis B virus (HBV) epidemiology in Jiangsu, and to
provide scientific evidence for the plan of eliminating HBV related threats on public health. Methods: An epidemiological analysis was
performed on HBV age-standardized incidence rate (HBV-ASIR) from Jiangsu Province between 2010 and 2024. We mapped spatial
characteristics by SaTScan 9.5 and ArcMap 10.2, performed trend testing by Joinpoint regression analysis, predicted short-term future
epidemic trends by seasonal autoregressive integrated moving average (ARIMA) model, and evaluated the age, period, and birth cohort
effects by age-period-cohort model on HBV-ASIR. Results: The reported HBV-ASIR increased yearly from 16.03 per 100 000 in 2010
to 23.57 per 100 000 in 2024, with an average annual growth rate of 2.79%. The areas with high HBV-ASIR included Taizhou, Huai’ an,
Suqian; and Xuzhou in Jiangsu. HBV-ASIR exhibited spatiotemporal clustering. A primary cluster was identified in northern Huai” an

and the entire Sugian from August 2012 to February 2017. A secondary cluster was mainly concentrated in northern Xuzhou from
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January to December in 2020. Male HBV-ASIR predominated with an average male/female ratio of 1.95: 1. The HBV-ASIR decreased
from 11.75 per 100 000 in 2010 to 6.16 per 100 000 in 2024 in the age group of less than 30 years, with an average annual decrease
rate of 4.51% . While, an increasing trend was observed in the age group of more than 30 years, the highest increasing percentage
(9.21% ) was observed in the age group of more than 70 years. For occupations, peasant workers accounted for the biggest proportion of
HBV cases. The optimal model of HBV - ASIR was ARIMA (1, 1, 1) (0, 1, 1) 15, predicting that the HBV report incidence would
fluctuate stably in 2025-2027. For age-period-cohort model, age effect indicated that HBV-ASIR risk was lower in the age groups less
than 25 years(RR<1) than in the reference age group of 30-34(RR=1), while the risk was higher in the age groups more than 50 years
(except for 55-59) (RR>1)than in the reference age group. Compared with reference period of 2010-2014 for period effect (RR=1),
HBV-ASIR risk increased following the period advancing (RR>1). With the 1925-1929 birth cohort as the reference (RR=1) , the
cohort effects revealed that the highest HBV - ASIR risk was among the birth cohort in 1980-1984. After 1985, HBV - ASIR risk
declined rapidly(RR>1), while for those born between 1930 and 1979, the HBV-ASIR risk showed increasing trend year-by-year(RR>1).

Conclusion: HBV remains a major public health threat in Jiangsu, and measures based on the epidemiological features are urgently

needed, especiallyin a population aged more than 30 years.

[Key words] hepatitis B virus; epidemiology; ARIMA model; age-period-cohort model; Jiangsu Province
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Figure 3 Trends of reported HBV-ASIR in different cities in Jiangsu from 2010 to 2024
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Figure 7 Predictive trend of reported HBV cases in Jiangsu from 2010 to 2027
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Table 1 ARIMA model fitting for HBV and optimal model selection criteria

Root mean Mean absolute Mean absolute Ljung-Box
Models AIC BIC MAPE
square error error scaled error Q P
ARIMACO, 1, 1)€0,1, 1D, 229627  2305.77 147.63 92.64 7.87 0.75 0.14 0.71
ARIMACO, 1, D(1,1, 1D, 229822 2310.88 147.79 92.81 7.88 0.75 0.14 0.71
ARIMAC(T, 1, 1DC0,1, 1D, 228450  2297.16 141.70 89.73 7.64 0.73 090 034
ARIMACT, 1, D(1,1, D 228634 2302.16 141.98 89.97 7.66 0.73 085 036
ARIMAC0,1,15€0,1,2),,  2298.19  2310.85 147.90 92.93 7.89 0.75 0.14 071
ARIMACO, 1, D(1,1,2),  2295.66 2311.49 142.63 91.11 7.70 0.74 0.13  0.72
ARIMA(1,1,1)€0,1,2),, 228622 2302.05 142.09 90.20 7.68 0.73 0.82 036
ARIMAC(T, 1, D(1,1,2),, 228385 2302.84 136.82 87.35 7.43 0.71 0.87 035
ARIMAC(0,1,2)(0,1, 1), 2286.12  2298.78 144.78 93.20 7.95 0.75 041 052
ARIMAC(O, 1,2)(1,1,1),, 228811  2303.94 144.29 92.88 7.93 0.75 041 052
ARIMA(1,1,2)(0,1, 1>, 228395  2299.77 140.71 90.45 7.71 0.73 0.00 0.97
ARIMAC(T, 1,2)(1,1, D) 228590  2304.89 140.86 90.56 7.72 0.73 0.00 0.97
ARIMA(0,1,2)(0,1,2),, 2288.11 2303.93 143.80 92.55 7.90 0.75 041 0.52
ARIMA(0,1,2)(1,1,2),, 228571  2304.70 137.72 88.86 7.59 0.72 040 053
ARIMA(1,1,2)(0,1,2),, 228586  2304.85 140.97 90.71 7.74 0.73 0.00 0.97
ARIMA(1,1,2)(1,1,2),, 228337 2305.53 135.92 87.50 7.47 0.71 0.00 098
A B
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A: Trend of age-period HBV-ASIR in Jiangsu. B: Trend of age-birth cohort HBV-ASIR in Jiangsu. C: Age-period-birth cohort effects on estimation
of HBV incidence in Jiangsu.
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Figure 8 The age-period-cohort model analysis of HBV-ASIR in Jiangsu from 2010 to 2024
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#&2 2010-2024 L7 & HBV-ASIR B4 - AT B3 -BA SR EL 5347
Table 2 Age-period-cohort model of HBV-ASIR in Jiangsu from 2010 to 2024

Variable Effect coefficient Standard error 95%CI A P RR
Age
0-4 -2.06 0.03 -2.12--2.01 -72.82 <0.001 0.13
5-9 -2.76 0.03 -2.81--2.71 -100.84 <0.001 0.06
10-14 -2.25 0.02 -2.30--2.21 -108.70 <0.001 0.10
15-19 -0.61 0.01 -0.63--0.59 -60.95 <0.001 0.54
20-24 -0.18 0.01 -0.20--0.17 -28.66 <0.001 0.83
25-29 0.16 0.00 0.15-0.16 41.42 <0.001 1.17
30-34 0.00 1.00
35-39 -0.04 0.00 -0.04--0.03 -9.69 <0.001 0.96
40-44 -0.11 0.01 -0.12--0.09 -16.73 <0.001 0.90
45-49 -0.06 0.01 -0.085--0.04 -6.92 <0.001 0.94
50-54 0.14 0.01 0.12-0.17 12.05 <0.001 1.15
55-59 0.00 0.01 -0.03-0.03 -0.16 0.869 1.00
60-64 0.22 0.02 0.19-0.26 12.99 <0.001 1.25
65-69 0.19 0.02 0.15-0.22 9.21 <0.001 1.20
70-74 0.24 0.02 0.20-0.29 10.57 <0.001 1.27
75-79 0.25 0.03 0.20-0.30 9.82 <0.001 1.29
80-84 0.34 0.03 0.28-0.40 11.89 <0.001 1.41
=85 0.38 0.03 0.33-0.44 12.66 <0.001 1.47
Period
2010-2014 0.00 1.00
2015-2019 0.10 0.00 0.09-0.11 32.93 <0.001 1.11
2020-2024 0.37 0.01 0.36-0.38 65.06 <0.001 1.44
Cohort
1925-1929 0.00
1930-1934 0.48 0.03 0.43-0.54 17.09 <0.001 1.00
1935-1939 0.84 0.03 0.79-0.89 32.44 <0.001 1.62
1940-1944 1.22 0.03 1.17-1.27 47.18 <0.001 2.32
1945-1949 1.55 0.03 1.50-1.60 61.48 <0.001 3.38
1950-1954 1.74 0.02 1.69-1.79 69.63 <0.001 4.73
1955-1959 1.88 0.02 1.83-1.92 75.31 <0.001 5.69
1960-1964 1.90 0.03 1.85-1.95 75.79 <0.001 6.52
1965-1969 2.20 0.03 2.15-2.25 86.19 <0.001 6.70
1970-1974 2.11 0.03 2.05-2.16 79.89 <0.001 9.07
1975-1979 2.16 0.03 2.11-2.21 78.92 <0.001 8.21
1980-1984 2.25 0.03 2.20-2.31 78.68 <0.001 8.68
1985-1989 2.24 0.03 2.18-2.30 74.35 <0.001 9.52
1990-1994 2.14 0.03 2.08-2.20 67.46 <0.001 9.36
1995-1999 1.36 0.03 1.30-1.43 40.63 <0.001 8.50
2000-2004 0.81 0.04 0.74-0.88 22.95 <0.001 3.90
2005-2009 0.28 0.04 0.21-0.36 7.78 <0.001 2.26
2010-2014 1.38 0.02 1.33-1.42 55.39 <0.001 1.33
2015-2019 0.75 0.03 0.70-0.80 27.33 <0.001 3.96

1992 ¥4 HBV 8 1 49 N e 3% LRI 45 21, T 2002 4F PLR JLZE AT HBV 9% B AR A, 76— R 41 B K
SEits HBV B 1 4 2 2 R, 2009—2011 4 XX 15 % R SCFF R, B2 20204, FHIF 18 F LU L#E . FH /D
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