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Abstract 

Background  Liver cancer is one of the most common cancers in China. To understand the basic death situa-
tion and disease burden change trend, we analyze the death information of liver cancer among Chinese residents 
from 2008 to 2021.

Methods  Data was collected from the Cause-of-Death Surveillance dataset of the National Cause-of-Death Sur-
veillance System from 2008 to 2021. Excel 2016 was used for data entry and to calculate the Crude Mortality Rate 
(CMR), Age-Standardized Mortality Rate (ASMR), Potential Years of Life Lost (PYLL), and Potential Years of Life Lost Rate 
(PYLLR). SPSS 25.0 was used to statistically analyze CMR, ASMR, PYLL, and other indicators. Annual percent change 
(APC) and average APC(AAPC) was used for trend analysis and tested by t tests. Joinpoint 4.9.1.0 was used to calcu-
late APC and AAPC. Age-Period-Cohort model was used to assess the effects of age, period, and birth cohort on liver 
cancer mortality.

Results  From 2008 to 2021, 491,701 liver cancer deaths were reported in the National Disease Surveillance Points 
System. The ASMR of liver cancer in Chinese residents decreased from 27.58/100,000 in 2008 to 17.95/100,000 in 2021 
at an average annual rate of 3.40% (t = -5.10, P < 0.001). The mortality rate was higher in males than in females (all 
P < 0.001) and higher in rural areas than in urban areas (all P < 0.001). The mortality rate of liver cancer varied sig-
nificantly among eastern, central, and western China (all P < 0.001). The PYLLR of liver cancer in Chinese residents 
decreased from 2.89‰ in 2008 to 2.06‰ in 2021 at an average annual rate of 2.40% (t = -5.10, P < 0.001). Males had 
a lower PYLLR than females, decreasing at average annual rates of 2.20% (t = -5.40, P < 0.001) and 2.90% (t = -8.40, 
P < 0.001), respectively. Urban areas had a lower PYLLR than rural areas, decreasing at average annual rate of 3.30% 
(t = -4.00, P < 0.001) and 2.50% (t = -11.60, P < 0.001), respectively. Eastern, central, and western China decreased at aver-
age annual rates of 3.40%, 2.30%, and 2.10%, respectively (t = -7.80, -3.60, -7.10, P < 0.001 for all). The risk of China liver 
cancer mortality increased with age, decreased with birth cohort.

Conclusions  The mortality and disease burdens of liver cancer in China decreased yearly and were higher in males 
and in people living in rural areas, with significant differences among those living in eastern, central, and western 
China.
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Background
Liver cancer is one of the most common cancers in 
China. It is estimated that there were 905,700 new 
liver cancer cases and 830,200 new liver cancer deaths 
worldwide in 2020 [1]. There were 410,038 new liver 
cancer cases in China, accounting for 45.27% of the 
global total [2]. Liver cancer is the sixth most common 
cancer and the second leading cause of cancer-related 
death worldwide [3]. Meanwhile, China has a heavier 
disease burden of liver cancer. The GBD 2017 report 
shows that the DALYs caused by liver cancer in China 
reached 11,153.0 thousand in 2017, accounting for 
53.7% of the global DALYs [4]. The acronym “DALY” 
stands for the disability-adjusted life year and is usu-
ally used to calculate the loss of healthy life years due 
to premature death and disability caused by diseases. 
DALYs can reflect the burden of diseases. The progno-
sis of liver cancer is also poor, and studies show that 
the 5-year survival rate in China is only 12.1% [5]. Liver 
cancer is characterized by a high incidence, high mor-
tality, and heavy disease burden. This study was based 
on liver cancer mortality data from the Cause-of-death 
Surveillance dataset of the National Disease Surveil-
lance System from 2008 to 2021. The aim was to analyze 
the trend of liver cancer mortality and disease burden 
by sex, urban‒rural areas, and regions and to provide 
references for liver cancer prevention and control.

Materials and methods
Material sources
The data on deaths caused by liver cancer were col-
lected from the Cause-of-Death Surveillance dataset 
of the National Cause-of-Death Surveillance System 
from 2008 to 2021 [6]. The National Cause-of-Death 
Surveillance System is operated by the Chinese Center 
for Disease Control and Prevention. The Interna-
tional Classification of Diseases (ICD) code for liver 
cancer was ICD-10: C22. According to the regional 
division methods of the National Bureau of Statis-
tics, China is divided into the eastern, central, and 
western regions. The eastern region includes Beijing, 
Tianjin, Hebei, Liaoning, Shanghai, Jiangsu, Zhejiang, 
Fujian, Shandong, Guangdong, and Hainan. The cen-
tral region includes Shanxi, Jilin, Heilongjiang, Anhui, 
Jiangxi, Henan, Hubei, and Hunan. The western region 
includes Inner Mongolia, Guangxi, Chongqing, Sichuan, 
Guizhou, Yunnan, Tibet, Shaanxi, Gansu, Qinghai, 
Ningxia, and Xinjiang. According to the "Rules for the 
Compilation of Statistical Zoning Codes and Urban‒
Rural Divisions," China is divided into urban and rural 
areas. The standard population comes from the Sixth 
National Census in 2010.

Quality control
The National Cause-of-Death Surveillance System reg-
isters all deaths that occur in all jurisdictions. Quality 
control indicators: sex-ratio, the highest diagnostic unit, 
the highest diagnosis. Data quality evaluation: Example 
as 2021 cause-of-death detection dataset, all 605 surveil-
lance sites reported data, involving 31 provinces, with a 
total population of 300 million, accounting for about 24% 
of the national population. Considering the accuracy and 
validity of the dataset, a total of 74 surveillance sites were 
excluded with a mortality rate of less than 4.5‰, and the 
data of 531 monitoring points were finally included. For 
the data quality control yearly, another dataset (Chinese 
Cancer Registry Annual Report, CCRAR) was introduced 
to evaluate the liver cancer mortality (The Result was in 
Table  S1). According to Chinese guideline cancer regis-
tration (2016) and the standards of International Agency 
for Research on Cancer/International Association of 
Cancer Registries (IARC/IACR) on Cancer Incidence in 
Five Continents, Vol. XI, National Cancer Center have 
published a national criterion on data quality for Chinese 
cancer registration data, and valid data were included 
from 947 registries (covering 634,376,540 population) to 
form the CCRAR [7].

Statistical analysis
Excel 2016 was used to record the different ages, sexes, 
urban‒rural areas, regional mortality rates (CMR and 
ASMR) and deaths of liver cancer in Chinese residents 
from 2008 to 2021, and to calculate PYLL and PYLLR. 
Joinpoint 4.9.1.0 was used to Calculate APC and AAPC. 
The joinpoint regression model uses the grid search 
method (GSM) to model and uses the Monte Carlo dis-
placement test to select the model [8]. SPSS 25.0 was 
used for statistical analysis. The difference in mortal-
ity between different sexes, urban‒rural areas, and 
regions was compared by the χ2 test. The trend of mor-
tality and PYLLR was described by APC and AAPC 
[9]. APC = 100% · (e.β-1) [10]. APC was tested by t test. 
ASMR is standardized based on data from the Sixth 
National Census in 2010. PYLL means the total years of 
life lost due to a certain cause of death in different age 
groups. PYLLR means the average loss of life per person 
in a certain area within a year. PYLL is calculated using 
the formula PYLL = Σai·di, where di is the deaths of age 
Group i, ai is the remaining age, and ai = 70-xi + 0.5. Xi is 
the average age of the age Group i, and 0.5 is added when 
calculating ai to eliminate the effect of imaginary age. 
PYLLR (‰) is calculated using the formula PYLL·1000/N, 
where N is the total number of people aged 1 ~ 70 in the 
survey population [11]. Compared with traditional mor-
tality, PYLLR emphasizes the harmfulness of death in 
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the young population, which can better reflect the over-
all picture of population death and disease burden. The 
higher the PYLLR, the greater the impact and burden of 
disease on human health. Based on the Poisson distribu-
tion, the Age-Period-Cohort model estimates the risk of 
disease in a certain population under the condition of 
adjusting for age, period and cohort factors. In this study, 
the Age-Period-Cohort web analysis tool (https://​analy​
sisto​ols.​cancer.​gov/​apc/) was used to analyze the effects 
of age, period, and cohort on liver cancer mortality, and 
tested by Waldtests [12].

Results
Mortality and trends of liver cancer
In 2008, the liver cancer CMR and ASMR in China 
were 25.52/100,000 and 27.58/100,000, respectively. 
In 2021, the CMR and ASMR were 24.92/100,000 and 
17.95/100,000, respectively. The AAPCs of CMR and 
ASMR were -0.10% (t = -0.70, P = 0.47) and-3.40% 
(t = -5.10, P < 0.001), respectively. There was no signifi-
cant difference in CMR trends, but there was a significant 
difference in ASMR trends.

In 2008, the liver cancer CMR and ASMR for males 
and females were 36.95/100,000, 41.16/100,000, 13.59/ 
100,000, and 14.06/100,000, respectively. In2021, the liver 
cancer CMR and ASMR for males and females were 
35.65/100,000, 27.37/100,000, 13.84/100,000, and 8.85/ 
100,000, respectively. The AAPCs of liver cancer’s CMR 
and ASMR in males and females were -0.50% (t = -0.60, 
P = 0.55), -3.30% (t = -7.2, p < 0.001), 0.30% (t = 1.60, P = 0.13), 
and -3.50% (t = -4.90, P < 0.001), respectively. There was 
no significant difference in the AAPC of liver cancer 
CMR and AMSR between males and females. From 2008 
to 2021, the mortality rate of liver cancer in males was 
approximately 2–3 times higher than that in females 
(P < 0.001).

In 2008, the liver cancer CMR and ASMR in urban 
and rural areas were 22.98/100,000, 21.83/100,000, 
26.89/100,000, and 31.32/100,000, respectively. In 2021, 
the liver cancer CMR and ASMR in urban and rural areas 
were 20.79/100,000, 14.57/100,000, 27.07/100,000, and 
19.78/100,000, respectively. The AAPCs of liver cancer 
CMR and ASMR in urban and rural areas were -0.90% 
(t = -0.90, P = 0.35), -3.00% (t = -3.50, p < 0.001), -0.10% 
(t = -0.40, P = 0.72), and -3.20% (t = -12.5, P < 0.001), 
respectively. There was no significant difference in the 
AAPC of liver cancer CMR and AMSR between urban 
and rural areas. From 2008 to 2021, the mortality rate of 
liver cancer in rural areas was higher than that in urban 
areas (P < 0.001).

In 2008, the liver cancer CMR and ASMR in east-
ern, central, and western China were 25.94/100,000, 
25.68/100,000, 26.65/100,000, 30.24/100,000, 23.54/100,000, 

and 27.51/100,000, respectively. In 2021, the liver can-
cer CMR and ASMR in eastern, central, and western 
China were 23.68/100,000, 15.91/100,000, 26.34/100,000, 
19.08/100,000, 24.99/100,000, and 19.87/100,000, respec-
tively. The AAPCs of liver cancer CMR and ASMR in 
eastern, central, and western China were -0.90% (t = -1.00, 
P = 0.30), -3.70% (t = -6.90, P < 0.001), 0.30% (t = 1.10, 
P = 0.28), -2.90% (t = -9.50, P < 0.001), 0.30% (t = 1.00, 
P = 0.35), and -2.40% (t = -9.10, P < 0.001), respectively. 
There was no significant difference in the AAPC of liver 
cancer CMR among eastern, central, and western China. 
However, the liver cancer ASMR in eastern, central, 
and western China decreased at average annual rates of 
3.70%, 2.90%, and2.40%, respectively. Except for 2014, 
the mortality rates of liver cancer in eastern, central, 
and western China from 2008 to 2021 were not equal, 
and the difference was statistically significant (P < 0.001). 
There were no significant differences in liver cancer mor-
tality between eastern and central China in 2008, 2009, 
2014, 2015, and 2016. However, in other years, mortal-
ity in eastern China was lower than that in central China 
(P < 0.05). There were no significant differences in liver 
cancer mortality between eastern and western China 
in 2010, 2011, 2012, 2014, and 2019. However, in other 
years, mortality in western China was lower than that 
in eastern China (P < 0.05). There were no statistical dif-
ferences in liver cancer mortality between central and 
western China in 2013 and 2014. However, in other years, 
mortality in western China was lower than that in central 
China (P < 0.001). (Table 1 and Fig. 1).

Burden and trends of liver cancer death
In 2008 and 2021, the PYLLR of liver cancer in Chinese 
residents was 2.89‰ and 2.06‰, respectively, and its 
AAPC was -2.40% (t = -5.10, P < 0.001). In 2008 and 2021, 
the PYLLR of male liver cancer was 4.58‰ and 3.33‰, 
respectively, and its AAPC was -2.20% (t = -5.4, P < 0.001). 
In 2008 and 2021, the PYLLR of female liver cancer was 
1.13‰ and 0.75‰, respectively, and its AAPC was -2.90% 
(t = -8.40, P < 0.001). The PYLLR of liver cancer from 2008 
to 2021 was higher in males than in females. In 2008 and 
2021, the PYLLR of urban liver cancer was 2.39‰ and 
1.60‰, respectively, and its AAPC was -3.30% (t = -4.00, 
P < 0.001). In 2008 and 2021, the PYLLR of rural liver 
cancer was 3.16‰ and 2.30‰, respectively, and its AAPC 
was -2.50% (t = -11.60, P < 0.001). The PYLLR of liver can-
cer from 2008 to 2021 was higher in rural areas than in 
urban areas. In 2008 and 2021, the PYLLR of liver can-
cer in eastern China was 2.85‰ and 1.79‰, respectively, 
and its AAPC was -3.40% (t = -7.80, P < 0.001). In 2008 
and 2021, the PYLLR of liver cancer in central China 
was 2.87‰ and 2.12‰, respectively, and its AAPC was 
-2.30% (t = -3.60, P < 0.001). In 2008 and 2021, the PYLLR 

https://analysistools.cancer.gov/apc/
https://analysistools.cancer.gov/apc/
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of liver cancer in western China was 2.98‰ and 2.39‰, 
respectively, and its AAPC was -2.1% (t = -7.1, P < 0.001). 
The annual PYLLR of liver cancer in western China was 
higher than that in eastern and central China from 2008 
to 2021. Except for 2009 and 2013, the annual PYLLR of 
liver cancer in central China was higher than that in east-
ern China from 2008 to 2021. The PYLLR of liver cancer 
in China, males, females, urban, rural, eastern, central, 
and western China decreased at an average annual rate of 
2.40%, 2.20%, 2.90%, 3.30%, 2.50%, 3.40%, 2.30%, 2.10%, 
respectively (P < 0.001). The rate of decline was higher in 
females than in males, higher in urban areas than in rural 
areas, and higher in eastern China than in central and 
western China. (Table 2 and Fig. 2).

The age‑period‑cohort model analysis of China liver cancer 
mortality
After controlling for period and cohort effects, the age 
effect on liver cancer showed that mortality risk con-
tinuously increased with advancing age, peaked at 81–85 
years old. The period effect on liver cancer presented that 
mortality risk decreased from 2008 to 2021, which was 
consistent with the result of the Annual-percent-change 
(APC). The cohort effect on liver cancer showed that 
mortality risk continuously decreased from the earlier 
birth cohort to the later birth cohort. Before the 1971–
1975 birth cohort, the risk was higher than the overall 

average, it was opposite after 1971–1975 birth cohort. 
(Fig. 3 & Table S2).

Trends in the sex ratio of liver cancer mortality with age
Before the age of 20, the mortality rate of liver cancer is 
too low. Therefore, the change in the sex ratio of mor-
tality with age is analyzed from the age of 20. The male 
to female ratio of the liver cancer mortality rate gradu-
ally increased from 2 ~ 3 times at the age of 20 to 5 ~ 6.6 
times at the age of 40 and then declined to 1 ~ 2 times at 
85 years old. (Fig. 4).

Discussion
This article analyzed the trends of liver cancer mortality 
and disease burden in Chinese residents from 2008 to 
2021.

In 2021, the ASMR of liver cancer in China was 
17.95/100,000, which is higher than the global stand-
ardized rate of 8.7/100,000. The ASMR for males was 
27.37/100,000 and for females was 8.85/100,000, both 
higher than the global standardized rates of 12.9/100,000 
and 4.8/100,000, respectively [13]. This may be related to 
the higher incidence of hepatitis B infection, per capita 
alcohol consumption, aflatoxin exposure levels, non-
alcoholic fatty liver disease (NAFLD), and diabetes in 
China. Hepatitis B remains a major worldwide public 
health problem, with approximately 257 million individu-
als infected with the hepatitis B virus (HBV) and over 94 

Fig. 1  A Trend of liver cancer’s ASMR from 2008 to 2021 in China(1/100,000). B Trends of liver cancer’s ASMR from 2008 to 2021 in Male 
and Female(1/100,000). C Trends of liver cancer’s ASMR from 2008 to 2021 in Urban and Rural(1/100,000). D Trends of liver cancer’s ASMR from 2008 
to 2021 in Eastern, Central, and Western China(1/100,000)
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million having chronic hepatitis B [14]. There are approx-
imately 120 million hepatitis B virus carriers in China, 
and 30 million people are chronically infected with the 
hepatitis B virus, accounting for nearly one-third of the 
world’s hepatitis B virus infections [15]. In 2016, the aver-
age intake of pure alcohol among drinkers over 15 years 
old in China was 12.7L [16]. The average alcohol con-
sumption among the Chinese population (7.2 L of pure 
alcohol) was 12.5% higher than the global average (6.4 
L) [17]. In China, the rates of aflatoxin contamination 
in corn and peanuts were as high as 70.27% and 24.24%, 
respectively [18]. The current prevalence of NAFLD is 
approximately 25.24% globally (95% CI: 22.10–28.65) 
[19], and it is approximately 29.2% (95% CI: 27.7–30.7) 
in China [20]. In 2017, there were 476 million diabetes 

patients worldwide, of which approximately 89.496 mil-
lion were in China [21]. Currently, chronic HBV infec-
tion, chronic HCV infection, and NAFLD are the most 
important pathogenic factors of liver cancer. Alcoholic 
liver disease, obesity, and diabetes also increase the risk 
of liver cancer [19]. Aflatoxin exposure, smoking, heavy 
alcohol consumption, low vegetable intake, radioactive 
thorium dioxide exposure, iron overload, oral contracep-
tives, and steroids are thought to be risk factors for hepa-
tocellular carcinoma (HCC) [22]. Among them, chronic 
HBV infection has a high incidence of 50%-80% in hepa-
tocellular carcinoma (HCC) [23].

From 2008 to 2021, the ASMR of liver cancer was lower 
than the CMR, indicating that the mortality rate of liver 
cancer in the elderly population was higher. And the 

Fig. 2  Trend of liver cancer’s PYLLR from 2008 to 2021 in China(‰)

Fig. 3  A Age effect on China liver cancer mortality. B Period effect on China liver cancer mortality. C Cohort effect on China liver cancer mortality
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Age-Period-Cohort also presented it. This is consistent 
with the conclusion of Jia-Ying Fang et al. [24].

liver cancer mortality risk increases gradually with age 
and peaked at 81–85 years. Age-specific incidence may 
be related to the type of hepatitis virus predominant in 
different populations, age of infection, and other risk 
factors [25]. The higher mortality rate of liver cancer in 
the elderly population may be related to older age, worse 
health, more underlying diseases, and longer exposure to 
risk factors. In addition, chronic diseases in the elderly 
can also increase the risk of liver cancer [26].

From 2008 to 2021, the ASMRs of liver cancer in China 
and in male, female, urban, rural, eastern, central and 
western residents decreased at average annual rates of 
3.40%, 3.30%, 3.50%, 3.00%, 3.20%, 3.70%, 2.90%, 2.40%, 
respectively (P < 0.001). This was associated with reduced 
seroprevalence of HBV and HCV in the population, 
reduced aflatoxin exposure, and hepatitis B vaccination 
[27]. It may also be related to the improvement of the 
economy and the increase in residents’ health awareness.

From 2008 to 2021, the mortality rate of liver cancer 
in males was 2 ~ 3 times (P < 0.001) higher than that in 
females. Studies have found that estrogen has a certain 
protective effect on the development of HCC in the phys-
iological state of premenopausal females [28]. Li Peng 
et al. [29] found that sex differences and expression lev-
els of AR/ER can affect the prognosis of HCC patients, 
and male sex is associated with a poor prognosis. It is 
also associated with more risk-factor exposure in males: 
males are more susceptible to HBV and HCV, smoking, 
alcohol consumption, increased iron stores and andro-
gens, and obesity [30].

From 2008 to 2021, the mortality rate of liver can-
cer in rural areas was higher than that in urban areas 

(P < 0.001). The high mortality rate for primary liver can-
cer in rural areas may be due to differences with urban 
areas in educational attainment, household economic 
income, pesticide exposure, and availability of and adher-
ence to antiviral therapy [31]. Rural areas have a high 
incidence of viral hepatitis and are more susceptible to 
aflatoxin exposure, and the incidence of liver cancer is 
also high [32].

From 2008 to 2021, Eastern China had the lowest 
ASMR for liver cancer, followed by Central and Eastern 
China. Studies have shown that the incidence of liver 
cancer is highest in Western China, followed by Central 
China, and lowest in Eastern China [33]. There may be 
differences in the case fatality rate of liver cancer in the 
Eastern, Central and Western regions. According to an 
epidemiological survey in a high-incidence area, factors 
such as diet and food contaminated by Aspergillus flavus, 
as well as increased nitrosamine content, may be related 
to the cause of the high incidence [34]. The lowest ASMR 
of liver cancer in Eastern China may be related to the 
region’s relatively developed economy, high vaccination 
rates for hepatitis B in neonates, low levels of aflatoxin 
exposure, and strong public health awareness.

From 2008 to 2021, the PYLLR of liver cancer in China 
and in male, female, urban, rural, eastern, central, and 
western residents decreased at an average annual rate 
of2.40%, 2.20%, 2.90%, 3.30%, 2.50%, 3.40%, 2.30%, 2.10%, 
respectively. This suggests that the disease burden of liver 
cancer death is decreasing year by year, which is related 
to China’s long-term effective neonatal HBV vaccina-
tion policy, the reduction of aflatoxin contamination in 
the diet, and alpha-fetoprotein screening in high-inci-
dence areas [35]. The Age-Period-Cohort showed that 
after 1971–1975 birth cohort, the liver cancer mortality 

Fig. 4  Trend of the sex ratio of liver cancer mortality rate (male: female) with age in China
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risk was lower than the overall average. Considering that 
Chinese government had launched a hepatitis B vaccine 
immunization program since 1985 [36], it is reasonable 
to infer that hepatitis B vaccination further reduced the 
risk of liver cancer mortality, but the correlation between 
liver cancer mortality and hepatitis B vaccination rate 
still needs further research.

From 2008 to 2021, the PYLLR of liver cancer was 
higher in males than in females, higher in rural areas than 
in urban areas, and higher in western than in eastern and 
central China. This suggests that liver cancer has brought 
a heavier disease burden to male, rural, and western 
regions in China. This is similar to the conclusions of 
Jiang Nan et  al. [37], who concluded that from 2005 to 
2009, the disease burden of liver cancer in China’s tumor 
registration areas was still relatively heavy, with males 
having a higher incidence than females and people living 
in rural areas having a higher incidence than those living 
in urban areas.

We also found that PYLLR and AMSR of liver cancer 
continued to decline from 2008–2021, except for 2012–
2015, especially in urban areas (Fig. 1 & Fig. 2). This may 
be related to China’s launch of the China Chronic Disease 
Prevention and Control Work Plan (2012–2015), which 
proposed the goals: early diagnosis and treatment of pri-
ority cancers should be carried out in 30% of the cancer-
prone-areas, the Cause-of-Death Surveillance dataset 
should cover 90% of counties nationwide [38]. This is also 
proved by the increase in the surveillance population in 
the cause-of-death surveillance dataset from 77,215,997 
in 2012 to 227,236,284 in 2013. The expansion of the 
early cancer screening and surveillance population may 
led to an increased detection rate of liver cancer, result-
ing in the paradoxical changes in the PYLLR and AMSR 
of liver cancer from 2012 to 2015. In 2012, the National 
Health Commission launched a major national public 
health service project—Early Diagnosis and Treatment of 
Urban Cancer [39]. From 2013 to 2017, 2,679,670 people 
were surveyed, 1,140,854 people were evaluated as high-
risk groups, and 732,974 medical examinations for high-
incidence cancers were completed in high-risk groups, 
with a detection rate of 2.18% for liver cancer [40]. Early 
diagnosis and treatment of urban cancers resulted the 
increased detection rate of liver cancer in urban areas. 
This may contributed to the more pronounced paradoxi-
cal changes in the PYLLR and AMSR of liver cancer in 
urban areas from 2012 to 2015.

From 2008 to 2021, the mortality rate of liver cancer in 
males was higher than that in females by approximately 
2 ~ 3 times, and there was an age distribution difference 
in the male to female ratio for liver cancer mortality: 
approximately 2 ~ 3 times at 20 years old, approximately 
5 ~ 6 times at 40 years old, and approximately 1 ~ 2 times 

at 85 years old, which may be related to the protective 
effect of estrogen and the decline in estrogen levels in 
perimenopausal females.

Therefore, liver cancer prevention and treatment in 
China should focus on male, rural, western, and elderly 
residents. More attention should be given to the primary 
prevention of liver cancer, including immunization with 
HBV vaccines, antiviral therapies to the patients with 
chronic hepatitis B or hepatitis C, avoiding or reducing 
the exposure to aflatoxins as well as the cyanotoxins, 
quitting smoking and limiting alcohol consumption, etc. 
[41]. Policies and resources for the primary prevention of 
liver cancer should be tilted towards male, rural, western, 
and elderly residents. Thus, to reduce the mortality and 
disease burden of liver cancer.
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