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Abstract
Background: Liver cancer (LC) is among the most common and fatal cancers worldwide. A four-fold increasing trend is reported 
for LC age-standardized mortality rate (ASMR) in Iran within 1990–2015. In the present study, we aimed to report the incidence 
rate of LC during the 13-year establishment of the Golestan population-based cancer registry (GPCR).
Methods: Age-standardized incidence rate (ASIR) per 100 000 person-years was calculated using CanReg5 software. The Joint 
point regression analysis was used to assess the temporal trends in incidence rate of LC.
Results: During the study period, GPCR registered 575 of LC cases, of which 373 (64.9%) were men and 297 (51.6%) lived in rural 
areas. The mean (SD) age of LC in men and women were 60.3 (17.2) and 58.0 (17.1), respectively. The ASIR of LC was significantly 
higher in men than women (4.7 vs. 2.6; P value < 0.01) and a minimal increasing trend in LC incidence was observed in both 
sexes. The incidence rate of LC was significantly higher in rural areas compared to the urbans (3.91 vs. 3.40; P value = 0.04). In 
the last 13 years, rural population had a significant increasing trend in ASIR of LC (average annual percent change [AAPC] = 7.85, 
P value = 0.005).
Conclusion: LC was more prevalent in men among both urban and rural populations. The results showed a significant increasing 
trend in rural areas that requires Golestan health care system to take action in controlling the burden of LC in rural areas. 
Keywords: Age-standardized incidence rates, Golestan population-based based cancer registry, Hepatocellular carcinoma, Iran, 
Liver cancer 
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Introduction
Liver cancer (LC), in 2018, ranked number 6 in the list 
of most common cancers with about 81 400 new cases 
and ranked number 4 in leading causes of cancer-related 
deaths around the world with 78 200 deaths.1,2 In 2017, 
the age-standardized incidence rate (ASIR; per 100 000 
person-year) and age-standardized mortality rate (ASMR; 
per 100 000 people) of LC were reported to be 10.1 and 
9.5, respectively.3 GLOBOCAN 2018 reported that the 
highest incidence and mortality rates of LC for both sexes 
pertain to Eastern Asia (ASIR: men = 26.8, women = 8.7), 
Southeastern Asia (ASIR: men = 21, women = 6.6), and 
Northern Africa (ASIR: men = 20.8, women = 7.8).1,3-5 
After Asia and Africa, the highest rates in the world in 
2018 occurred in Southern Europe (ASIR: men = 10.9, 
women = 3.4) followed by North America (ASIR: 
men = 9.4, women = 3.4), and the lowest ASIR (men = 5.8, 
women = 3.5) are observed in South America.1 Eighty-

five percent of new cases were reported in developing 
countries due to lack of appropriate diagnostic and 
treatment facilities.6,7 But new studies indicate that the 
LC incidence has decreased about 20% in areas with 
high incidence such as China and Japan, in contrast to 
low incidence areas.4,8 Also, most of the studies showed 
an increase in the incidence of LC by 37.6% from 2006 to 
2016 in the world which may be explained to some extent 
by the population growth and aging.9-11

The highest incidences of LC are reported in Asia. The 
high incidence of LC in Asia might be due to the fact 
that 75% of patients with chronic hepatitis B were in it 
until 2017.6,12 In this continent, Mongolia has the world’s 
highest ASIR of LC (78.1 per 100 000) and Nepal has the 
lowest ASIR of LC (0.9) worldwide.8,13

Iran is located in a region with low risk of LC for both 
sexes.11,14 According to the results of a meta-analysis in Iran 
from 1996 to 2016, the ASIR of LC was 1.66 for males and 
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1.25 for females.14 Studies in 2012, based on all registered 
Iranian cancer cases, showed 1567 patients with LC.13 The 
articles pointed to scattered results but reported that some 
provinces including Ardebil, Semnan, and Khuzestan had 
the highest incidence of LC in Iran.11 As previous studies 
indicated, the incidence of LC in Iran, as well as changes in 
global epidemiology, is increasing.11,15 The exact increasing 
rate for Iran is not specified, but in one study from 1990 to 
2006, this rate was about 0.2.15 According to GLOCOBAN 
2018 in Golestan, 157 (94 male, 63 female) new cases of 
LC were reported, indicating ASIR of 3.9 in males and 2.5 
in females.16 

Primary LC has different types, but the most common 
cases include hepatocellular carcinoma or HCC 
(comprising 75%‒85% of cases) and cholangiocarcinoma 
or bile duct cancer (comprising 10%‒15% of cases).1,8 
Important risk factors of LC include sex, chronic viral 
hepatitis (hepatitis B virus [HBV] and hepatitis C virus 
[HCV]), cirrhosis, alcohol consumption, diabetes, and 
smoking.8,17 LC incidence and mortality are 2‒3 times 
higher in men than women around the world.1,18 Genetic 
and behavioral factors might influence men more than 
women.14 New research suggests that chronic infections 
with HBV and HCV are responsible for almost three-
quarters (73.4%) of HCC.6,19 HBV vaccination programs 
in some countries such as Japan and Taiwan caused 
considerable changes in the epidemiology of liver 
disease.6,19 

Considering the recent increase in LC incidence in Iran 
and the high prevalence of gastrointestinal cancers in 
Golestan,16 the present study was designed to investigate 
13-year incidence rate and its temporal and geographical 
distribution in Golestan, Iran between 2004 and 2016.

Materials and Methods
The Golestan province is located in northern Iran, with 
a total population of 1 868 819 (938 327 (50.21%) men; 
930 492 (49.79%) women) in 2016.20 Golestan population-
based cancer registry (GPCR) registers primary incident 
cases of cancers noting all standards of the International 
Agency for Research on Cancer and International 
Association of Cancer Registries.21 All LC cases registered 
by GPCR during 2004‒2016 were enrolled in this study. 

The methodology of cancer registry in GPCR was 
completely described in GPCR establishment before.21 
In brief; the GPCR collects data using passive and 
active methods from all public and private diagnostic 
and therapeutic centers including hospitals, pathology/

laboratory centers, imaging centers and selected specialists’ 
offices. Data about cancer-related deaths were collected 
from death registry at the Health Department of Golestan 
University of Medical Sciences (GOUMS). Comparison 
of 10% of collected data to original documents is used in 
order to verify the accuracy of the data gathering process.21 
The third edition of the international classification of 
disease for oncology (ICD-O-3) is used for coding tumor 
features.21,22 CanReg5 software is used for calculating 
ASIR of LC.21,23 The ASIRs were calculated using direct 
standardization method24 and the 18-group world 
population25 was considered as the standard population.

In this study, joinpoint regression analysis was 
considered for time trend analysis using the joinpoint 
regression program version 4.6.0.0.26 Average annual 
percent change (AAPC) and 95% confidence interval (CI) 
were calculated. Heteroscedasticity was handled by using 
weighted least squares. Autocorrelation was taken into 
account by the method described by Kim et al.27

Results
During the study period, GPCR registered 575 of LC 
cases, of which 373 (64.9%) were males and 202 (35.1%) 
were females. The mean (SD) age of LC patients was 60.3 
(17.2) and 58.0 (17.1) in males and females, respectively.

Overall, the ASIR and the crude rate of LC in the 
Golestan population were 2.55 and 3.64 per 100 000 
person-years, respectively. Table 1 shows the numbers, 
crude rate, ASIRs, and 95% CI of ASIRs of LC in Golestan 
by sex and residence during 2004–2016.

Figure 1 shows age-specific incidence rates (per 100 000 
person-years) of LC in the province by gender. The age-
specific incidence rates of LC in Golestan by residence 
are presented in Figure 2. Table 2 shows the results of 
joinpoint analysis for time trends in the incidence of 
LC in the Golestan province, Iran (2004‒2016), by sex 
and residence area. Figures 3 and 4 show the temporal 
variations in ASIR of LC in the Golestan province, based 
on sex and residence, respectively. 

As presented in Table 2 and Figure 3, we found 
slight increasing trends in the incidence of LC in males 
(AAPC = 2.40; 95% CI: -2.21–7.23; P value = 0.28) 
and females (AAPC = 1.69; 95% CI: -6.93–11.10; P 
value = 0.69), although the trends were not statistically 
significant. The ASIR of LC was significantly higher in 
males (4.7; 95% CI: 4.2–5.2) than females (2.6; 95% CI: 
2.2–2.9) (Table 1) (P value < 0.01) (mean difference: 2.1; 
95% CI: 1.3–2.9).

Table 1. Numbers, Crude Rate, Age Standardized Incidence Rates (ASIRs) and 95% Confidence Intervals (CI) of ASIRs of Primary Liver Cancers in Golestan 
Province, Iran by Sex, Residence Area and Year (2004–2016)

Male Female

Number Crude Rate ASIR 95% CI of ASIR Number Crude Rate ASIR 95% CI of ASIR

Residence

Total 373 3.3 4.7 4.2–5.2 202 1.8 2.6 2.2–2.9

Urban 184 3.2 4.5 3.8–5.2 94 1.6 2.2 1.8–2.7

Rural 189 3.4 5.0 4.2–5.7 108 1.9 2.9 2.3–3.5
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As presented in Table 2 and Figure 4, our results showed 
a significant increasing trend in ASIR of LC in rural areas 
(AAPC = 7.85; 95% CI: 2.88 – 13.07; P value = 0.005), but 
no significant trends were found in the urban population 
(AAPC = 1.75; 95% CI: -2.81–6.53; P value = 0.42). The 
ASIR of LC was higher in the rural population (3.9; 95% 
CI: 3.4–4.4) than urban residents (3.4; 95% CI: 3.0‒3.8) 
(P value = 0.57) (mean difference: 0.5; 95% CI: -0.2–1.2).

Discussion
The ASIR of LC
The present study was designed on the basis of GPCR 
to investigate the 13-year incidence rate of LC and its 
temporal and geographical distribution in Golestan, Iran 

between 2004 and 2016. During the period of the study, 
575 cases (64.9% male) of LC were registered. The ASIR 
of LC and the crude rate were 3.64 and 2.55, respectively.

From 1990 to 2015, the incident case of LC increased 
by 75%; during this period of time, the ASIR in the 
United States, Canada, Australia and most parts of 
Europe increased over 100% while high incidence areas 
such as China and countries in Western and Eastern 
sub-Saharan Africa showed a decrease of over 20% with 
Iran experiencing a minimal growth in incidence.28 The 
top two high risk areas of LC in the world are located in 
Eastern and South-Eastern Asia but the lowest incidence 
was reported from Western Asia.1 The ASIR of LC in 
high Human Development Index21 areas and low HDI 

Table 2. Time Trends in Incidence of Primary Liver Cancers in Golestan Province, Iran (2004‒2016), by Gender and Residence Area

Time Period AAPC 95% CI of AAPC P Value

Gender Male 2004–2016 2.40 -2.21 to 7.23 0.281

  Female 2004–2016 1.69 -6.93 to 11.10 0.690

Residence Urban 2004–2016 1.75 -2.81 to 6.53 0.420

  Rural 2004–2016 7.85 2.88 to 13.07 0.005

AAPC, Average Annual Percent Change of Incidence Rates; CI, Confidence Interval.

Figure 1. Age-Specific Incidence Rates (Per 100 000 Person-Years) of Primary Liver Cancers in Golestan Province, Iran by Gender (2004–2016).

Figure 2. Age-Specific Incidence Rates (Per 100 000 Person-Years) of Primary Liver Cancers in Golestan Province, Iran by Residence Area (2004–2016).



 Arch Iran Med, Volume 24, Issue 10, October 2021                                                        730

Isapanah Amlashi, et al 

areas among men and women were 16.5, 8.5, 5.5, and 
3.5, respectively.1 East Asian countries including China 
and Korea have higher HDI than West Asian countries, 
including the Middle East.1 Iran as a Middle Eastern 
country has lower ASIR of LC in both sexes compared 
to other countries of this group but a slight trend was 
reported in the incidence of LC between 2004 to 2016 
in the Golestan province. This increase could be due to 
population growth alongside others risk factors. 

Rural vs. Urban Regions
According to the results of our population-based study, 
significant temporal changes were detected in the 
incidence rate of LC in both urban and rural parts. From 
2004 to 2016, the ASIR of urban areas in Golestan only 
had a minimal rising trend while the ASIR of rural areas 
increased considerably, which could be the results of 
lifestyle changes during this time. Epidemic obesity and 
some traditional habits like “bloodletting” on the mastoid 
behind the ear (called “posht gosh zadan” in Persian) is 
believed to treat jaundice in newborns in some areas 

of the Golestan province (“Aliabad”, “Khanbibin”, and 
“Azadshahr”) and could be considered as a transmission 
way of HBV and HCV. During the early years, rural 
areas had lower ASIR of LC but the accelerating pace of 
ASIR increasing trend led to higher ASIR in rural areas 
than urban areas after 2012. The results of studies from 
China reported the rural LC incidence rate to be higher 
than urban parts,29,30 although a prominent decreasing 
trend was seen in some regions due to the more extensive 
coverage of HBV vaccination in recent years.30 On the 
other hand, similar incidence of LC was reported in urban 
and rural areas in some studies.31

 
Females vs. Males
In this study, increasing trends were seen in both sexes with 
a significantly higher incidence rate in males compared 
to females. According to GLOCOBAN 2018, 596,574 of 
LC cases around the world were male and 244,506 were 
female. The global ASIR of LC in females and males were 
4.9 and 13.9, respectively. The highest ASIR of LC in males 
was observed in Mongolia (males: 26.8) and females in 
Melansia (females: 8.9) worldwide. In most parts of the 
world, both incidence and mortality rates were around 2 
to 3 times higher in men. In Western Asia, the ASIR of 
LC in males and females were 5.4 and 2.8, respectively.1 
Although the incidence of LC in the Golestan population 
in both sexes is lower than the global rate, it is more 
common in men. Tobacco use, alcohol consumption, 
and IV drug abuse are parts of lifestyle factors which are 
more common among men18 while cultural traditions in 
the Golestan population limit women from experiencing 
them.

Age
Our results show the increased risk of LC with age but a 
declining trend were observed in the 80-84 and 85+ age 
groups in men. Rural parts also show the same declining 
trend of LC incidence among ages 80 and over. The results 
of a recent study in China in 1990‒2017 indicated the 
increased risk of LC incidence with age but its ascending 
incidence stopped in the 80‒84 age group in men.32 The 
elderly population are more susceptible to the disease, 
injuries, and risk factors. In addition, the cumulative 
exposure of the elderly to risk factors is rising too.32 
Considering the fact the population aged 65 and over is 
growing all over the world, the number of people at high 
risk of LC will increase in the future.33

Exposure to the LC Risk Factors 
The most important additional risk factors of LC (mainly 
HCC) are HCV, HBV,34 alcohol, tobacco, obesity and 
aflatoxin.35 The high incidence of infection with HBV in 
Golestan could be the main cause of high HCC incidence 
in this province.36 Studies suggest that vaccination effect 
may have started in 2006 because of declined HBV 
infections in Iran after this time.37,38 Considering the very 
low prevalence of HCV-infected cases in this area,39 it 

Figure 3. Temporal Variations in Age-Standardized Incidence Rates (ASIR), 
Per 100 000 Person-Years, of Primary Liver Cancers in Golestan Province, 
Iran, by Gender (2004–2016).

Figure 4. Temporal Variations in Age-Standardized Incidence Rates (ASIR), 
Per 100 000 Person-Years, of Primary Liver Cancers in Golestan Province, 
Iran, by Residence (2004–2016).
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seems that HBV could be considered as the main cause of 
almost every virus-related HCC cases.

The rising incidence of non-alcoholic fatty liver disease 
and the obesity epidemic,40,41 and dietary exposure to 
aflatoxin42 are among other important factors of the 
accelerating pace of LC incidence in the future in Golestan.

Medical Technologies
Medical technologies, as one of the main bases of 
diagnosis, play an important role in the increasing 
number of diagnoses. Over the years, medical technology 
for diagnosis of LC in the Golestan province has made 
a significant progress. Besides, during this study, the 
number of gastroenterologists and hepatologists increased 
significantly in Golestan. This progress in both medical 
technology and experts could be relevant to the increase 
in the incidence of LC in Golestan during this period of 
time.

Limitation
The small sample size, especially in some subgroups, 
was the most important limitation of this study. This 
limitation, represented as wide confidence intervals and 
consequently, lack of precision in some subgroups should 
be considered in interpretation of our findings.

In conclusion, the results of the present study show that 
the LC incidence is higher in rural areas of Golestan. The 
higher rate of LC was observed in men in both urban and 
rural areas. Considering the significant increasing trend 
of LC in rural areas, further investigations are needed 
to clarify the epidemiologic aspects of it. It is suggested 
that Golestan health care system plan for handling this 
growing burden of LC in rural areas.
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