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Abstract- Cancer is one of the leading causes of death worldwide and among Iranian population; cancer is
the third important causes of death. It is a critical issue to identify sex and age group difference of cancer pattern
for planning and management of cancer patients, therefore the aim of present study was to examine sex and age
difference in cancer incidence during 2003-2008 in Iran. The National Cancer Registry (NCR) reports from
2003 to 2008 have been applied to test trend of cancer incidence and illustrating sex-age disparity of most
common cancers in Iran. Direct adjustment method was used for computing the age-specific rates (ASRs) and
Cochran-Armitage tests for trends were used to test statistical significance of cancer incidence rate in both
genders during 2003-2008. Our findings indicated that male and female incidence rate is increased from 64.2
to 117.5 and from 50.1 to 105.8, respectively during 2003-2008 (P for trend <0.001). Highest Age-Specific
Rate of cancer in male was for stomach cancer (ASR=12.8), beside of skin cancer and in female was for breast
cancer (ASR=33.2). Highest incidence rate of cancers was found in people aged 80-84 years in both genders.
In elderly people, incidence rate of cancer was higher in male than female. The observed sex-age disparity of
common cancers in this study indicated that male cancer of stomach and bladder and female cancer of breast
and colorectal can be targeted in cancer control and prevention programs are required to reach remarkable
reduction of cancer burden in Iran.
© 2018 Tehran University of Medical Sciences. All rights reserved.
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Introduction
Cancer is one of the leading causes of death
worldwide, 8.2 million people are estimated to die from
cancer worldwide (1). It is estimated that 14.1 million
new cases of cancer occurred worldwide (1). More than
half of cancer deaths occurred in low and middle-income
countries and lung, liver, stomach, and bowel are the most
common causes of cancer death worldwide, accounting
for more than 50 percent of global mortality due to cancer
as mentioned before (1). Among the Iranian population,
cancer is the third important cause of death (2).
Among all cancer types, a number is said to be gender-

related including: breast, cervical and ovarian cancers in
the case of women, and prostate and testicular cancers in
the case of men (3). In general, gender is known as a
permanent and no modifiable risk factor in cancer
epidemiology. Genders do not have equal susceptibility
to disease and there are incidence rate disparities in both
sexes according to the order and type of cancer. The
differences likely have been attributed to behavioral,
physiological, hormonal, and reproductive differences of
factors (3). There are differences between the two sexes
in the regulation of gene expression changes that may also
be responsible for differential risk between males and
females (4). Immune surveillance is a physiologic
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mechanism protecting our bodies from cancer
progression. There are also differences in immune
surveillance between two sexes that contribute to the
gender effect in cancer incidence (5). Changes in cancer
incidence rates are largely due to variations in age
structure in both sex groups. The age-specific incidence
rate for each age class, can be simply calculated as a rate
per 100,000 and differ in the cancer site and gender (6).
Sex differences in incidence and mortality rates have
been reported and may be related to differences in
exposures, routes of entry and the processing of a foreign
agent, cellular responses and hormones (7,8). It is a
critical issue to identify sex and age group difference of
cancer pattern for planning and management of cancer
patients while, the determination of trends is important to
develop a causal hypothesis or high-risk subgroup for
development of cancer screening guideline (9). The
disparity in incidence and mortality of cancers according
to HDI were shown in previous studies (10-15). In this
study, we aimed to describe the pattern of common cancer
incidences based on sex difference in Iran, using the
national data through 2003 to 2008. We also estimated the
incidence rate of 10 common cancers by age-specific
incidence rate for all cancer sites in 2008. This paper is
the first report which clarifies the pattern of common
cancer by sex in Iran, according to the national data.

records were collected manually. Collected data in
Cancer Office of health ministry transmitted every three
months in electronic file and also hard copy of Cancer
Registry Data Collection Form. Data was categorized into
three classes; a) patient’s identity characteristics
including age, sex, province and residency location, b)
important findings of patient’s clinical history and c)
preclinical findings. The number of cases for each
province was separately prepared after using the robust
methods for removing duplicated records and capturerecapture methods for completeness of cancer registry
reports. Detail on registering cancer records in Iran is
published elsewhere (16). Using world population as
standard one, direct adjustment method was used for
computing the age-specific rates (ASRs) (17). Data
presented by using MS Excel 2010. Cochran-Armitage
tests for trends were used to test statistical significance of
cancer incidence rate in both genders during 2003-2008.

Results
The incidence rate for cancers by gender is shown in
table 1. Male and female incidence rate was increased
from 64.2 to 117.5 and from 50.1 to 105.8, respectively
during 2003-2008 (P for trend <0.001). In 2008, the most
common cancer among Iranian male was stomach cancer
(12.8% with ASR of 19.1) beside skin cancer and among
female was breast cancer (24.9% with ASR of 33.2)
(Figure 1 and Table 2). Figure 2 shows the incidence rate
of cancer by age group separately in male and female.
In elderly people, (over 50 years) incidence rate of
cancer was higher in male than female. Looking at the
population pyramid in Iran, male and female highest
incidence rate of cancer was 2345 per 100, 000 for male
people aged 80-84 (and 1262 per 100, 000 for female.

Materials and Methods
The present study used re-analysis of cancer registry
records from national registry of cancer (NCR) during
2003-2008. Method for NCR in Iran in summary is as
follows; using the national registration software which
was developed by CDC in health deputy of 41 Medical
Universities in Iran the cancer records were collected and
included in the NCR. For pathology labs, the cancer

Table 1. Changes in the trend of incidence rate per 100,000 for all cancers in Iran by sex (2003-2008)
Variable
Males
Females

2003

2004

2005

2006

2007

2008

P. Trend

64.2

78.7

90.4

95.8

97.4

117.5

<0.001

50.1

60.2

80.5

84.8

87.2

105.8

<0.001

Total

57.2

69.4

70.6

73.8

77.1

94.1

<0.001

Sex Ratio

1.28

1.3

1.27

1.3

1.26

1.25

-
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Figure 1. Percentage of 10 common cancers in Iran in term of gender, 2008

Table 2. Incidence rate per 100,000 for 10 common cancers by sex, in Iran (2008)
Males
Cancer Type
Skin
Breast
Stomach
Colorectal
Bladder
Hematopoietic system
Esophagus
Prostate
Lung
Brain and CNS

Females

Frequency

CR

ASR

% of all
cancers

6268
192
5398
3527
3957
2700
2140
3733
2211
1300

17.4
0.5
15
9.8
11
7.5
5.9
10.4
6.1
3.6

22.6
0.7
19.1
12.7
14.4
8.9
7.7
12.8
8
4.2

14.8
0.4
12.8
8.3
9.4
6.4
5.1
8.8
5.2
3.1

Frequency

CR

ASR

% of all
cancers

3696
8424
2353
2658
883
1693
1782
839
894

10.8
24.7
6.9
7.8
2.6
5
5.2
2.5
2.6

15.8
33.2
10
11.1
3.8
6.3
7.8
3.6
3.1

10.9
24.9
7
7.8
2.6
5
5.3
2.5
2.6

Figure 2. Age-specific incidence rate per 100,000 for all cancer sites by sex, in Iran (2008)

Discussion
Monitoring cancer trends are one of the most

important functions of a cancer surveillance system (18).
This report presents trends in common cancer incidence
(new cases) rates by two sexes. Annual percent change in
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cancer rates was calculated for the period between 2003
through 2008. Review on Iran national data shows a
significant increase in cancer incidence rates annually.
This pattern is in consistency with the global trends of
cancer incidences (17). These incidence rates will rise in
the next decades if exposure to cancer risk factor remains
unchanged. This increase may be attributed to increment
use of tobacco and alcohol, and obesity and other
unhealthy practices as well as development in diagnosis
and screening techniques (19). In our analysis, male to
female ratio was more than 1, that is related to higher
incidence rates in men and only in breast cancer is a
woman is a risk factor and the ratio of male to female was
less than one.
Leading sites of globally new cancer estimates in
2008 were 16.5% lung and bronchus, 13.8% prostate and
10% colon and rectum in men (17), in comparison with
leading sites of morbidity in Iranian men were including
14.8% skin, 12.8% stomach and 8.8% bladder. In the
whole world, prostate cancer was the second most
frequently diagnosed cancer in men while it was in the
fourth rank in Iranian men. Colorectal cancer was the
second most common cancer in women worldwide and
the third in Iranian women. An estimated 215,020 new
cases of Lung and Bronchus cancer occurred worldwide
in 2008, accounting for about 8.5% of new cases for
female cancer and 16.5% of male new diagnosed cases
while was not in the top ten most common causes of
cancer in Iran (17). Breast cancer was the first leading site
of cancer in women worldwide (22.9% of new cases) as
well in Iran (24.9%). Estimated numbers of urinary
bladder cancer occurred in 2008, makes it the ninth most
important cause of cancer in men worldwide. The highest
incidence rates were found in Europe, northern Africa and
the Middle East. It was the third cause of cancer incidence
in Iranian men. Smoking is the most important risk factor
for bladder cancer that is more prevalent in men, so
bladder cancer occurrence is more prevalent in men than
women (20).
In developed countries, 78% of all new cancer cases
occur at age 55 and older compared to 58% in developing
countries such as Iran about 86% of cancers occur after
ages of 55. The difference is largely due to variations in
the age structure of the populations. The age-specific
rates were relatively low in populations younger than 55
years for both males and females. Eighty nine percent of
cases in males and 82.7% in females occurred in those
aged ≥55; similar proportions in each sex were diagnosed
aged 55-64 (males: 11%; females: 17%) and <55 (males:
10%; females: 17%) (21).
The difference in the age distribution of cancers in
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Iran and the world, especially developed countries could
be due to different genetic and environmental factors and
different lifestyle. It can also be due to the lack of regular
and periodic screening programs. For example the most
important risk factors for gastric cancer in Iran including
a high prevalence of H.pylori infection, high dietary
intake of salt and smoking are the main environmental
factors of gastric cancer in Iran which are more common
as compared with developed countries (22). The studies
carried out in this field showed that smoking in Iranian
men is common and at least 30% of men aged 25 years
and over are smokers. For other cancers, the differences
in the distribution of genetic and environmental factors
and lifestyle are responsible for the difference in the age
distribution of cancers in Iran compared with other
developed countries (23,24).
The risk of cancer incidence increases substantially
with age. We used the age adjustment method to compare
groups of people in different age groups. Without
adjusting for age, it would be inaccurate to compare the
cancer rates of Iran to estimates of other countries. This
report shows the estimated age-standardized incidence
rates (per 100,000) for various types of cancers by sex in
2008. All cancers in the world excluding non-melanoma
skin cancer, ASRs of incidence are 204.4 in men and
164.9 in women. The global estimate of age-specific rate
for female breast cancer is 39 and in Iran are 33.2. Age is
the most important factor affecting breast cancer risk in
the female. The primary factors that contribute to the
striking incidence variation in different ages include
differences in reproductive and hormonal factors.
Estimated ASR in Iran is in consistent with worldwide
estimates (19.8 in men and 9.1 in women). The overall
sex ratio of the ASRs for colorectal cancer is 1.4:1. The
highest incidence rates occur in Australia/New Zealand
and Western Europe, the lowest in Africa and SouthCentral Asia. Incidence rates are substantially higher in
men than in women. The ratio is 12.7:11.1 in Iran and
20.4:14.6 worldwide. Age-specific rates in Iran and the
US are similar in younger 40-year-old Iranians and
Americans, but much lower rates in older Iranians (25).
Despite the data quality and the methods of estimation
was the best available evidence and may be used, it
should be emphasized that the estimates presented are
limited in accuracy, depending on the incompleteness of
registry reports in Iran.
The observed sex-age disparity of common cancers in
this study indicate that male cancer of stomach and
bladder and female cancer of breast and colorectal can be
targeted in cancer control and prevention programs to are
required to reach a remarkable reduction of cancer burden
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in Iran.

Acknowledgments

13.

The Authors would like to thank the National Cancer
Department staff in the Ministry of Health and Medical
Education for providing and administrating data for
research in cancer epidemiology in Iran.

14.

References
1.

Stewart B, Wild CP. World cancer report 2014: WHO,
International Agency for Research on Cancer; 2015.
https://www.who.int/cancer/publications/WRC_2014/en/
2. Saadat S, Yousefifard M, Asady H, Jafari AM, Fayaz M,
Hosseini M. The most important causes of death in Iranian
population; a retrospective cohort study. Emerg (Tehran)
2015;3:16-21.
3. Dorak MT, Karpuzoglu E. Gender differences in cancer
susceptibility: an inadequately addressed issue. Front
Genet 2012;3:268.
4. Biggar RJ, Bergen AW, Poulsen GN. Impact of X
chromosome genes in explaining the excess risk of cancer
in males. Am J Epidemiol 2009;170:65-71.
5. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2016.
CA Cancer J Clin 2016;66:7-30.
6. Armitage P, Doll R. The age distribution of cancer and a
multi-stage theory of carcinogenesis. Br J Cancer
1954;8:1-12.
7. Krieger N. Genders, sexes, and health: what are the
connections—and why does it matter? Int J Epidemiol
2003;32:652-7.
8. Benigni R. Social sexual inequality and sex difference in
cancer incidence. Environ Res 2007;104:128-34.
9. Zhang Y, Klein K, Sugathan A, Nassery N, Dombkowski
A, Zanger UM, et al. Transcriptional profiling of human
liver identifies sex-biased genes associated with polygenic
dyslipidemia and coronary artery disease. PLoS One
2011;6:e23506.
10. Pakzad R, Mohammadian-Hafshejani A, Mohammadian
M, Pakzad I, Safiri S, Khazaei S, et al. Incidence and
mortality of bladder cancer and their relationship with
development in Asia. Asian Pac J Cancer Prev
2015;16:7365-74.
11. Khazaei S, Rezaeian S, Soheylizad M, Khazaei S,
Biderafsh A. Global incidence and mortality rates of
stomach cancer and the human development index: an
ecological study. Asian Pac J Cancer Prev 2016;17:17014.
12. Khazaei S, Rezaeian S, Ayubi E, Gholamaliee B, Pishkuhi
MA, Khazaei S, et al. Global prostate cancer incidence and

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

mortality rates according to the Human Development
Index. Asian Pac J Cancer Prev 2016;17:3793-6.
Khazaei S, Rezaeian S, Mansori K, Sanjari MA, Ayubi E.
Effects of Human Development Index and Its Components
on Colorectal Cancer Incidence and Mortality: a Global
Ecological Study. Asian Pacific journal of cancer
prevention: APJCP 2015;17:253-6.
Shuja M, Islamie Farsani S, Salehiniya H, Khazaei S,
Mohammadian M, Aryaie M, et al. Assessment the
association between liver cancer incidence and mortality
rate with human development index in the European
countries in 2012. Biomed Res Ther 2017.
Khazaei S, Rezaeian S, Khazaei Z, Molaeipoor L,
Nematollahi S, Lak P, et al. National breast cancer
mortality and incidence rates according to the human
development index: an ecological Study. Adv Breast
Cancer Res 2016;5:30-6.
Mousavi SM, Gouya MM, Ramazani R, Davanlou M,
Hajsadeghi N, Seddighi Z. Cancer incidence and mortality
in Iran. Ann Oncol 2009;20:556-63.
Boyle P, Levin B. World cancer report 2008: IARC Press,
International Agency for Research on Cancer; 2008.
http://publications.iarc.fr/Non-Series-Publications/WorldCancer-Reports/World-Cancer-Report-2008
Bilimoria KY, Stewart AK, Winchester DP, Ko CY. The
National Cancer Data Base: a powerful initiative to
improve cancer care in the United States. Ann Surg Oncol
2008;15:683-90.
Wu A, Paganini-Hill A, Ross R, Henderson B. Alcohol,
physical activity and other risk factors for colorectal
cancer: a prospective study. Br J Cancer 1987;55:687.
Ferlay J, Shin HR, Bray F, Forman D, Mathers C, Parkin
DM. Estimates of worldwide burden of cancer in 2008:
GLOBOCAN 2008. Int J Cancer 2010;127:2893-917.
Jemal A, Bray F, Center MM, Ferlay J, Ward E, Forman
D. Global cancer statistics. CA Cancer J Clin 2011;61:6990.
Zohal M, Ghorbani A, Esmailzadehha N, Ziaee A,
Mohammadi Z. Association of sleep quality components
and wake time with metabolic syndrome: The Qazvin
Metabolic Diseases Study (QMDS), Iran. Diabetes Metab
Syndr 2017;11:S377-80.
Alikhani S, Delavari A, Alaedini F, Kelishadi R, Rohbani
S, Safaei A. A province-based surveillance system for the
risk factors of non-communicable diseases: A prototype
for integration of risk factor surveillance into primary
healthcare systems of developing countries. Public Health
2009;123:358-64.
Derakhshan MH, Malekzadeh R, Watabe H, Yazdanbod A,
Fyfe V, Kazemi A, et al. Combination of gastric atrophy,
reflux symptoms and histological subtype indicates two

Acta Medica Iranica, Vol. 56, No. 9 (2018) 589

Gender-age disparity of cancers' incidence

distinct aetiologies of gastric cardia cancer. Gut
2008;57:298-305.
25. Ansari R, Mahdavinia M, Sadjadi A, Nouraie M,
Kamangar F, Bishehsari F, et al. Incidence and age
distribution of colorectal cancer in Iran: results of a
population-based
cancer
registry.
Cancer
Lett
2006;240:143-7.

590 Acta Medica Iranica, Vol. 56, No. 9 (2018)

