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Introduction

 Colorectal cancer (CRC) is one of the most common 
cancers (Azadeh et al., 2008; Haggar & Boushey, 2009) 
accounting for one million new cases each year and  
500,000 deaths annually worldwide (Boyle & Leon, 
2002). The incidence of CRC is high in North America, 
Australia and New Zealand, Europe and Japan and low 
in South America, Asia and a big part of Africa (Faivre 
et al., 2002).However many Asian countries, particularly 
in the developed or more westernized nations, have also 
experienced increasing incidence rates similar to other 
developed nations (Yee et al., 2009).
 Screening is a strategy involves the detection of 
precancerous polyps and cancers in asymptomatic 
individuals can prevent the subsequent development of 
CRC(Jackson et al., 2006; Chong et al., 2009). Studies 
showed through the use of screening that at least 60% of 
death from CRC could be prevented (Jackson et al., 2006; 
Pahlavan & Kanthan, 2006). Reports indicated that the 
implementation of screening program of CRC in United 
States has decreased the mortality rate (Chong et al., 

1Gastroenterology and Liver Diseases Research Center, Shahid Beheshti University of Medical Science, 2Department of Epidemiology 
and Biostatistics, School of Public Health, Tehran University of Medical Science, Tehran, Iran  
*For correspondence: b_moghimi_de@yahoo.com

Abstract

 Introduction: Design and implementation of screening programs in each country must be based on 
epidemiological data. Despite the relatively high incidence of CRC, there is no nationwide comprehensive program 
for screening in Iran. This study was designed to investigate national CRC data and help to determine guidelines 
for screening. Methods: Incidence data used in this study were obtained from Iranian annual of National Cancer 
Registration report. Age standardized rates (ASR)were calculated using world standard population and were 
categorized by age, sex, anatomic subsite and morphology of tumor. Data were analyzed using SPSS.V.13 and 
Open Source Epidemiologic Statistics for Public Health software (OpenEpi v.2.3.1). Results: A quarter of cases 
were less than 50 years of age. The majority of tumors were detected in the colon. The overall ASR in the four 
years period was 38.0 per 100000 and was higher for men compared women (P<0.05). Incidence rate of colorectal 
cancer increased with age. Conclusion: Results of present study indicated that incidence of colorectal cancer 
is relatively high in Iran. Incidence of CRC in people under 50 years and in rectum were reported higher than 
other countries that related etiologic factors should be investigate in further studies. According to the increasing 
of ASR after age 50 years, it seems that onset of screening at age 50 would be appropriate. 
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2009).Current guidelines recommend screening beginning 
at age of 50 for average-risk persons and at an earlier age 
for persons at higher risk (Jackson et al., 2006; Rim et 
al., 2009), but design and implementation of screening 
programs in each country will largely depend on basic 
epidemiological information including; evaluating the 
magnitude of the problem, identifying average and high 
risk populations, determination of the most common site 
of tumor and distribution of age at diagnosis (Rozen et 
al., 2012).
 Recent studies have shown that there is a rapid increase 
in the incidence of CRC cancer in Iran (Azadeh et al., 
2008; Moghimi et al., 2008). According to Iranian annual 
of National Cancer Registration report, CRC is the fourth 
most common cancer after skin, breast and gastric cancer. 
But despite the relatively high incidence of CRC, there 
is no nationwide comprehensive program for screening 
in Iran. Only in recent years a pilot screening has been 
performed on individuals at high risk of familial CRC 
by the Research Institute for Gastroenterology and Liver 
Disease, Shahid Beheshti University of Medical Science 
(Fatemi et al., 2010).
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For this reason, this study was designed to investigate 
national CRC data and help to determining guidelines 
for screening and identifying strategies for reduction of 
burden of CRC in Iran.

Materials and Methods

 Incidence data used in this study, was derived from 
Iranian annual of National Cancer Registration report 
from 2005 to 2009 (Islamic repulic of Iran. Ministry of 
Health and Medical Education. Center for Disease Control 
& prevention. Noncommunicable Deputy. Cancer Office, 
2008-2009).These patients have been diagnosed by more 
than 750 private or public pathology centers from the 
through out of the country and have been reported to 
Iranian National Cancer Registration System (INCRS). 
INCRS have covered approximately 89% of the Iran 
population over the 4 years period. The population 
denominator data for calculating incidence rates were 
extracted from the 2006 Iran census. Age Standardized 
Rates (ASR) were calculated using world standard 
population (Rozen et al., 2012) and were categorized by 
age, sex, anatomic subsite and morphology of tumor. Age 
was stratified into four groups: <40, 40-50, 50-60 and >60 
years.
 Anatomic subsite was categorized as colon (C18.0-
18.9), rectosigmoid junction (C19.9), rectum (C20.9), 
anus and anal canal (C21.0-21.2, 21.8) according to 
International Classification of Disease for Oncology 
(ICD-O-3) (Fritz et al., 2000). The colon subsite was 
further divided into cecum (C18.0), appendix (C18.1), 
ascending colon (C18.2), hepatic flexure of colon 
(C18.3), transverse colon (C18.4), splenic flexure of 
colon (C18.5),descending colon (C18.6), sigmoid colon 
(C18.7), overlapping lesion of colon (C18.8) and colon, 
not otherwise specified (C18.9).The anus and anal canal 
subsite included anus, not otherwise specified (C21.0), 
anal canal (C21.1), cloacogenic zone (C21.2) and 
overlapping lesion of rectum, anus and anal canal (C21.8).
CRC was morphologically categorized into the following 
groups: adenocarcinoma, mucin & mucin producing, 
carcinoma, lymphoma and other morphology type. 

Statistical Analysis
 Incidence rates were age-adjusted using the direct 
method and 95% confidence intervals were estimated 
using the method described by keyfitz(Keyfitz, 1966). 
Measuring disparities in rates of cancer helps to better 
understanding of excess burden in specific subpopulation. 
For this aim, we chose rate ratio (RR) and rate difference 

Table 1. Age Standardized Rate by Sex, Age, Anatomic 
Subsite and Morphology
Characteristics                N (%)   ASR   (CI 95%)

Overall 19,617 (100) 38.00 (37.47-38.53)
Sex: 
 Male 10,991 (56.0) 39.96 (39.19-40.72)
 Female 8,626 (44.0) 36.16 (35.39-36.93)
Age: 
 <40 2,152(11.0) 2.75 (02.63-02.87)
 40-50 3,027(15.4) 5.51 (05.30-05.72)
 50-60 4,309(22.0) 10.22 (09.92-10.52)
 >60 9,676(49.3) 19.51 (19.12-19.90)
 Unknown  453(02.3) -
Anatomic subsite:  
 Colon 12,153 (62.0) 23.55 (23.13-23.97)
 Rectosigmoid junction 2,755 (14.0) 5.37 (05.17-05.57)
 Rectum 4,143 (21.1) 7.97 (07.73-08.21)
 Anus & anal canal 566 (02.9) 1.10 (01.01-01.19)
Morphology: 
 Adenocarcinoma 16,318 (83.2) 31.85 (31.36- 32.34)
 Mucin & mucin-producing 
  2,049 (10.4) 3.80 (03.63-03.97)
 Carcinoma 574 (02.9) 25.34 (23.25-27.43)
 Lymphoma 195 (01.0) 0.35 (00.30-00.40)
 Other morphology type 481 (02.5) 0.88 (00.80-00.96)

Table 2. Age Standardized Rate, Rate Ratio and Rate Difference According to Sex
 Age                                         Men                                    Women                         Men: Women (CI 95%) 
                         N (%)           ASR (CI 95%)      N (%)                ASR (CI 95%) Rate ratio       Rate difference 

<40 1,178 (10.7) 2.91 (02.74-03.08) 974 (11.3) 2.58 (02.42-02.74) 1.13 0.33
  40-50 1,625 (14.8) 5.77 (05.49-06.05) 1,402 (16.3) 5.23 (04.96-05.50) 1.10 0.54
  50-60 2,216 (20.2) 11.26 (10.77-11.75) 2,093 (24.3) 9.32 (08.92-09.72) 1.21 1.94
>60 5,695 (51.8) 20.02 (19.50-20.74) 3,981 (46.2) 19.03 (18.44-19.62) 1.05 0.99
  Unknown 277 (02.5) - 176 (02.0) - - -
  Overall 10,991 (56.0) 39.96 (39.21-40.71) 8,626 (44.0) 36.16 (35.40-36.92) 1.10 3.80
 

(RD). The RR is a relative measure and is calculated as 
the ratio of two ASRs. The RD is an absolute measure and 
is defined as the difference between two ASRs. Cancer 
cases with unknown sex or age were excluded from 
all analyses. Data were analyzed using SPSS.V.13 and 
Open Source Epidemiologic Statistics for Public Health 
software (OpenEpi v.2.3.1). All tests were two sided, with 
statistical significance attributes to P<0.05.

Results 

 The analysis included all 19, 617 CRC patients who 
were registered during 2005-2009. The male to female sex 
ratio was 1.3:1. The overall mean age at diagnosis was 
58.9 ± 15.4 years. 56% of patients were male and more 
than a quarter of them were less than 50 years of age. 
There was a significant difference in the age at diagnosis 
between the genders (male 59.6 ± 15.7 years vs. female 
58.1 ± 15.1 years, P<0.0001).
  The adenocarcinoma was the most common 
morphology type and the majority of tumors were detected 
in the colon. There was no significant difference in the age 
at diagnosis between anatomic subsite groups (P>0.05). 
The overall ASR in the four years period was 38.0 per 
100,000 and was higher for men compared women (Table 
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1). Also ASR was estimated 8.26 (CI95%: 8.04-8.48) for 
individuals aged <50 years.
 As seen in Table 2, incidence rate of CRC increased 
with age and highest rates were observed in the oldest age 
groups. The most difference in rates by sex was among 
individual aged 50-60 years and RR was greater in this 
age group.
 
Discussion

Findings of current study presented the useful 
information on CRC in subgroups of population. This 
information can provide a better picture of the disease in 
subgroups. Results showed that a relatively high incidence 
of CRC in Iran. About 25% of patients were age below 
50 years and men had higher incidence rate than women. 
CRC tumors tended to occur more frequently in the colon 
than the other site.

In this study, the overall ASR in the four years period 
was estimated 38.0 per 100000and 39.96 and 36.16 per 
100000 in male and female respectively, that is considered 
as relatively high rate compared to other Asian countries. 
The 5-years ASR was reported 5.8 and 5.3 per 100000 
in male and female in Thailand(Suwanrungruang et al., 
2006). Chong et al. (Rim et al., 2009) reported that the 
5-years ASR (2001-2005) in Brunei Darussalam was 16.87 
per 100000. Another study in the United States showed 
that the ASR was 51.5 per 100000 in the 5 years period 
(Rim et al., 2009).

Similar to other studies (Jiang et al., 2009; Rim et 
al., 2009; Rozen et al., 2012), the sex ratio of CRC in 
men was higher than women. In this study more than a 
quarter of CRC patients were less than 50 years of age 
that indicated that a younger age distribution compared 
to Western reports. In a study conducted by Rim et al. 
(Rim et al., 2009) only 8% of patients had less than 50 
years of age. Another study in china has reported a similar 
age distribution (Jiang et al., 2009).The age distribution 
of CRC in Iran may be explained as follow: Iran has a 
young population and about 80% of its people are less 
than 50 years of age. On the other hand, etiology of CRC 
in Iran may be different with other countries and genetic 
factors maybe play an important role in the development 
of CRC in young people (Azadeh et al., 2008). Another 
study that conducted among Asian CRC patients living 
in California showed that more than of 20% of cases 
were below 50 years of age (Giddings et al., 2012). This 
issue wills reinforce the genetic nature of CRC in Asian 
population. For this reason, individuals with at least one 
relative affected by CRC at ages below 50 years can be 
considered as priority group for screening of familial 
CRC. Similar to other study (Rim et al., 2009, Tas & 
Keskin, 2011), according to findings of current study, 
ASR increased with increasing age, especially after age 
50 years, therefore, about other people who are not at 
risk of familial CRC, onset of screening at age 50 would 
be appropriate.

In contrast with other studies (De Kok et al., 2008; 
Chong et al., 2009; Rim et al., 2009), gender disparity 
was not considerable in this study that could be due to 
similarity of etiologic factors in both sex. Although high 

risk behaviors such as smoking, alcohol consumption and 
drug abuse is more common in men but Iranian women 
are exposed with a major risk factor for CRC such as 
inactivity. On the other hand, the nature of disease in our 
country may be genetically than environmental and can 
affect on both sexes equally.

We observed that in 60% of cases, tumor was located at 
colon and in the other cases in the rectum. In other studies, 
this ratio is reported 70 to 30(Ponz et al., 2007; Chong 
et al., 2009; Rim et al., 2009). Pattern of distribution of 
tumor depends on etiologic factors (Azadeh et al., 2008; 
Safaee et al., 2010).Determination of related risk factors 
is suggested due to the higher incidence rate of rectal 
cancer in Iran.

This study is the first study in Iran that has calculated 
the 4 years incidence rate of CRC using National Cancer 
Registry data. In the interpretation of findings of this 
study, some limitations should be kept in mind. First, 
our analyses are based on data on CRC incidence by age, 
sex, anatomic subsite and morphologic type. Additional 
factors those are helpful in determination of screening 
strategies, such as stage of disease, were not available. 
Second, we used a retrospective method and the data was 
limited to what had been captured by the registries. Also 
we didn’t access to details of the information such as 
anatomic subsite of tumor, for this reason we couldn’t use 
a better categorization of anatomic subsite for comparison 
of distribution of tumor in colon and rectum (such as 
right colon vs. left colon or rectum). On the other hand, 
there was not information about type of CRC (familial or 
sporadic) for determination of disparities and use of its 
results for formulating of CRC screening.

In conclusion, results of present study indicated 
that incidence of colorectal cancer is relatively high in 
Iran. Incidence of CRC in people under 50 years and in 
rectum were reported higher than other countries that 
related etiologic factors should be investigate in further 
studies. According to the increasing of ASR after age 50 
years, it seems that onset of screening at age 50 would 
be appropriate. If CRC screening is to be considered, all 
the discussed characteristics and differences would need 
to be taken into account. Further studies are suggested 
for evaluation of effectiveness of screening in 50 years 
or younger people.
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