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Analysis on the Trend of Liver Cancer Mortality Based
on Age-Period-Cohort Model in Nantong of Jiangsu from

2006 to 2020

LIN Ling, HAN Yarong, HAN Yingying, XU Hong, CAI Bo
(Nantong Center for Disease Control and Prevention, Nantong 226007, China)

Abstract ; [ Purpose ] To analyze the trends of liver cancer mortality among residents in Nantong of
Jiangsu from 2006 to 2020 based on age-period-cohort model. [ Methods ] The liver cancer morta-
lity data from 2006 to 2020 were collected from the Nantong Cancer Registration Database. The
trends of liver cancer death were analyzed with Joinpoint regression model; and the effects of age,
period and cohort on the risk of liver cancer mortality were analyzed with the age-period-cohort
model. [Results] From 2006 to 2020, both the crude and age-standardized mortality rates of liver
cancer in Nantong showed a downward trend with AAPC of crude mortality rate of =3.61% (95%ClI
-4.10%~-3.11%) and standard mortality rate of —7.48% (95%Cl: —8.21%~-6.74%). The results
of age-period-cohort model analysis showed that the mortality risk increased from the age of 20
and reached its peak at the age of 40~44. The relative risk (RR) of liver cancer death from 2006
to 2010 was 1.54 times that of 2011—2015 (RR=1.54, 95%CI: 1.43~1.66), with 38% lower from
2016 to 2020 than that from 2011 to 2015 (RR=0.62, 95%CI. 0.58~0.67). The mortality risk de-
creased gradually from the birth cohort of 1926—1930 (RR=9.52, 95%ClI:7.48~12.18) to 1996—
2000 cohort (RR=0.01, 95%CI: 0.00~0.20). [Conclusion] From 2006 to 2020, the mortality rate
of liver cancer in Nantong of Jiangsu Province showed a gradual decline. The risk of death from
liver cancer increases first and then decreases with age, and the people with later time of birth
have the lower risk of liver cancer death. The middle-age labor force should be focused on for liver
cancer prevention and control.

Key words: liver cancer; mortality; age-period-cohort model; Jiangsu
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Figure 1 Liver cancer mortality trends in Nantong from 2006 to 2020

Table 1 Mortality of liver cancer in Nantong from 2006 to 2020

Year Both Male Female

Cases CMR(1/10°) ASMR(1/10°) Cases CMR(1/10°) ASMR(1/10°) Cases CMR(1/10°) ASMR(1/10°)
2006—2010 20195 52.62 34.67 14812 78.99 52.16 5383 27.42 17.30
2011—2015 17506 45.75 24.30 12682 67.86 36.53 4824 24.64 12.24
2016—2020 13843 36.30 15.59 9841 52.51 23.22 4002 20.63 7.97
Total 51544 44.90 24.30 37335 66.46 36.64 14209 24.24 12.10

Notes : CMR : crude mortality rate ; ASMR : age-standardized mortality rate
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Table 2 Estimable longitudinal age-specific rates of mortality of liver

cancer in Nantong from 2006 to 2020(95% CI) (1/10°)

Age group

(years old)

Both

Male

Female

20~24 15.80(5.52~45.19) 23.61(7.50~74.39) 9.29(2.48~34.83)
25~29 19.08(9.87~36.90) 29.13(14.61~58.10) 10.93(4.28~27.86)
30~34 34.60(24.28~49.31) 59.28(41.27~85.14) 12.22(7.26~20.56)
35~39 56.36(46.05~68.98)  95.36(77.54~117.26) 19.04(77.54~117.26)
40~44 74.04(64.85~84.55) 123.14(107.32~141.28)  25.69(21.45~30.78)
45~49 66.02(60.35~72.23)  109.34(99.57~120.07)  23.01(20.44~25.91)
50~54 59.39(54.81~64.36)  94.30(86.63~102.65) 24.57(22.22~27.17)
55~59 49.15(44.72~54.03) 76.79(69.46~84.91) 21.62(19.26~24.28)
60~64 37.19(32.98~41.94) 56.69(49.84~64.48)  18.27(15.83~21.07)
65~69 28.26(24.53~32.97) 42.57(36.51~49.64) 14.88(12.63~17.52)
70~74 24.61(20.93~28.94) 36.70(30.72~43.85)  13.64(11.38~16.35)
75~79 23.23(19.37~27.84) 32.93(26.90~40.32) 14.49(11.90~17.63)
80~84 21.62(17.62~26.51) 29.28(23.18~36.99) 14.91(12.05~18.44)
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Note :fitted longitudinal age-specific rates in reference cohort (1961—1965) adjusted for peri-
od deviations

Table 3 Estimable period relative risk of mortality of liver cancer in Nantong
from 2006 to 2020 (95%CI)

Period Both Male Female

2006—2010 1.54 (143~1.66) 152 (1.41~1.65) 158 (1.44~1.73)
2011—2015% 1.00 1.00 1.00
2016—2020 0.62 (0.58~0.67)  0.62 (0.57~0.68)  0.61 (0.55~0.67)

Note :ratio of age-specific rates in period p relative to reference period p0O
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Figure 2 Longitudinal age curve of liver cancer mortality in Nantong from 2006 to 2020
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Figure 3 Time effects of liver cancer mortality risk in Nantong from 2006 to 2020
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Figure 4 Birth cohort effects of liver cancer mortality risk in Nantong from 2006 to 2020

Table 4 Estimable cohort relative risk of mortality of liver cancer

in Nantong from 2006 to 2020 (95% CI)

Birth cohort

Both

Male

Female

1926—1930
1931—1935
1936—1940
1941—1945
1946—1950
1951—1955
1956—1960
1961—1965°
1966—1970
1971—1975
1976—1980
1981—1985
1986—1990
1991—1995
1996—2000

9.52(7.45~12.18)
7.46(6.10~9.12)
5.82(4.86~6.96)
4.37(3.72~5.13)
3.28(2.85~3.77)
2.34(2.08~2.63)
1.63(1.48~1.79)
1.00
0.75(0.68~0.84)
0.39(0.34~0.45)
0.18(0.14~0.23)
0.11(0.08~0.16)
0.06(0.03~0.12)
0.05(0.02~0.14)
0.01(0.00~0.20)

10.03(7.50~13.40)

7.45(5.93~9.36)
5.63(4.61~6.87)
4.11(3.45~4.90)
3.10(2.67~3.61)
2.25(1.98~2.54)
1.60(2.08~2.63)

1.00
0.77(0.69~0.86)
0.42(0.36~0.48)
0.19(0.15~0.24)
0.12(0.08~0.17)
0.06(0.03~0.12)
0.05(0.02~0.16)
0.01(0.00~0.28)

10.00(7.84~12.75)

8.13(6.58~10.03)
6.41(5.27~7.80)
4.90(4.09~5.86)
3.57(3.03~4.20)
2.50(2.17~2.87)
1.67(1.49~1.88)
1.00
0.70(0.61~0.79)
0.32(0.26~0.39)
0.14(0.10~0.20)
0.09(0.05~0.16)
0.07(0.02~0.19)
0.03(0.01~0.13)
0.01(0.00~0.24)
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