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Introduction

Nowadays, colorectal cancer (CRC) is one of the 
most important problems of public health throughout 
the world. Every year almost one million new cases of 
colorectal cancer are diagnosed and near half of the cases 
will die (Ansari et al., 2006; Erichsen et al., 2013; Jess 
et al., 2013). CRC is the fourth common cancer in men 
and third in women (Boyle et al., 2002). The cumulative 
incidence of CRC in western European and northern 
American countries, and Middle East countries is 30-50 
and 3-7 cases per 100000 persons, respectively (Hind et 
al., 2008; Elsamany et al., 2014).

In European and Middle East countries only 2-8 and 
15-35 % of CRC cases occurred in persons lower than forty 
years old, respectively (Hind et al., 2008; Gruenberger et 
al., 2008). Iranian cancer registry reported that CRC is the 
third common cancer in women and fifth in men (Iranian 
Annual Cancer Report, 2005-2007) which is the same as 
the results of globocan report(Globocan, 2008).

Also globocan report showed that colorectal cancer is 
the 4th common cancer in Iran. In addition, CRC is the 
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Abstract

 Background: Colorectal cancer (CRC) is the third most common cancer in Iranian women and fifth in men. The 
aims of this study were to investigate the relation of dietary factors and public health indicators to its development. 
Materials and Methods: The required information (2001-2006) about risk factors was obtained from the Non-
Communicable Disease Surveillance Centre (NCDSC) of Iran. Risk factor data (RFD) from 89,404 individuals 
(15-64 years old) were gathered by questionnaire and laboratory examinations through a cross sectional study 
in all provinces by systematic clustering sampling method. CRC incidence segregated by age and gender was 
obtained from Cancer Registry Ministry of Health (CRMH) of Iran. First, correlation coefficients were used for 
data analysis and then multiple regression analysis was performed to control for confounding factors. Results: 
Colorectal cancer incidence showed a positive relationship with diabetes mellitus, hypertension, lacking or low 
physical activity, high education, high intake of dairy products, and non-consumption of vegetables and fruits. 
Conclusions: We concluded that many dietary factors and public health indicators have positive relationships 
with CRC and might therefore be targets of preliminary prevention. However, since this is an ecological study 
limited by potential ecological fallacy the results must be interpreted with caution. 
Keywords: Colorectal cancer, ecologic study - risk factor - developing countries - correlation
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3rd place for many Mediterranean countries(Akhavan et 
al., 2014). It is the 5th and 3rd common cancer in men 
and women, respectively (Globocan, 2008). Prevalence 
of CRC is almost the same in Iran and Mediterranean 
countries.

At first, CRC was widespread in advanced countries 
because the risk factors were prevalent there, but recently 
CRC communed in developing countries that had low risk 
factors (Caygill et al., 1996; Chao et al., 2005; Baghestani 
et al., 2014). 

CRC has a positive relationship with obesity, diet 
with high rate of fats and low vegetables, non physical 
activity and smoking (Fernandez et al., 2002; Hjartåker 
et al., 2013; Robsahm et al., 2013). The role of nutrition 
factors was explored in many studies but the results are 
inconsistent with each other (Caygill et al., 1996; Coups et 
al., 2007). Incidence of CRC is high in countries with high 
rates of meat consumption (Kim et al., 2013; Fateh, 2008). 

Since the intake of vegetables, fruits and olive oil are 
higher in Mediterranean area so the incidence of CRC 
in these area countries is lower than western countries 
(Bamia et al., 2013). Furthermore, studies showed that the 
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secondary density of bilious acid is related to increase of 
CRC incidence (Kamano et al., 1999). 

Also, nutrition factors including meat, fat, cereal, 
vegetables, fruits, milk and olive oil can influence the 
duration time transfer of colon and secondary density 
of bilious acid (Dominianni et al., 2013). Nowadays, 
evidence showed that CRC is a genetic disease and 10-
15 % of CRC cases have genetic cause so that one out 
of 200 individuals has genetic high risk allele for CRC 
(Fernandez et al., 2002; Turati et al., 2013; Han et al., 
2014).

One third of all cancer cases could be attributed in 
dietary factors and physical activity, whereas 25% of 
CRC could have been avoided only by the adherence to 
Mediterranean diet (Trichopoulou et al., 2000). Totally, 
CRC is more common in older person e.g. the incidence 
of CRC in western countries among the persons who 
were less and upper than 65 years old was 20 and 237 per 
100000, respectively. The incidence of CRC is almost the 
same in men and women (Stoneham et al., 2000; Kushi 
et al., 2002). 

Because of CRC importance and its high incidence, 
the aims of this study were to determine the relation of 
nutrition factors including consumption of vegetables, 
fruits, dairy products, fried foods and salt, and to explore 
the role of public health indicators including BMI and BMI 
category classification, physical activity, hypertension, 
diabetes mellitus, smoking habits, education and marital 
status on the developing of CRC in Iran.

Materials and Methods

Data collection 
This is an ecologic study that the required information 

(2001-2006) about risk factors was obtained from Non-
Communicable Disease Surveillance Centre (NCDSC) 
of Iran. Important risk factors assessed in this study 
were including dietary factors such as consumption of 
vegetable, fruits, dairy products, fried foods and salt .Also 
public health indicators including BMI, physical activity, 
hypertension, diabetes mellitus, cigarette smoking, 
education and marital status were investigated. 

Risk factor data (RFD) from 89404 individuals 
(15-64 years old) were gathered by a questionnaire and 
laboratory examinations through a cross sectional study 
in all provinces of Iran. RFD was acquired by systematic 
clustering sampling method and the proportion of clusters 
were related to the number of household in different rural 
and urban areas. 

Information about the variables associated with dietary 
factors such as consumption of vegetables, fruits, salt, 
etc were collected by questionnaire as self reported but 
the information of biochemical parameters such as blood 
sugar, blood fat and etc were obtained through blood tests. 
In addition, Questionnaire was contained questions about 
demographic variables such as sex, education, marital 
status and consumption of various foods per week e.g. 
dairy products, fruits, and etc. We used National NCD 
Risk Factor Survey Instrument questionnaire from WHO 
that had sufficient validity and reliability. 

For gathering data from different provinces, the experts 

were trained how to fill out the questionnaire and then they 
organized workshops for their co-workers. Persons were 
used to complete the questionnaire working as diseases 
expert fighters in the health care system of Iran.

Risk factors were classified as Hypertension (SBP/
DBP> 140/90 mmHg ), Diabetes Mellitus (FBS≥ 126 
mg/dl ), Education( illiteracy, elementary or high school, 
and academic education), Cigarette smoking status( none 
smoker, ex- smoker and current smoker), Marital status( 
married, single and divorced). Also, intake of vegetable, 
fruits, fried foods and dairy products were categorized 
into two strata; persons never consume and who consume 
these foods weekly.

In addition, intake of salt per day was categorized into 
three strata; persons never, one and two or more times.
Physical activity was including persons with low physical 
activity (individuals who not meet criteria for moderate 
or high Categories), persons with moderate physical 
activity (three or more days of vigorous-intensity activity 
of at least twenty minutes/week) and persons with severe 
physical activity (six or more days of any combination of 
walking, moderate-intensity/week). Finally, Weight (BMI) 
was computed as a continuous variable in each gender.

However, CRC incidence segregated by age and 
gender was obtained from Cancer Registry Ministry of 
Health (CRMH) of Iran. 

Statistical analysis
At first, the correlation coefficient between incidence 

of CRC and prevalence of each factor was calculated. 
We calculate Kendal correlation for ordinate scale 
variables (e.g. smoking) and Pierson correlation for 
continuous variables (e.g. BMI). Afterward, the factors 
had statistically significant correlation coefficient (p-value 
< 0.2) were entered in multiple linear regression model 
for controlling confounding effect. For statistical analysis 
we used SPSS software, version 18, and p-value < 0.2 for 
correlation coefficient and < 0.05 for linear regression 
coefficients considered as significance levels.

Results 

A significant negative relationship was seen between 
CRC and non-consumption of dairy products and intake 
of fruits weekly in men. Also, CRC showed a significant 
relationship with non-consumption of vegetables and 
fruits, intake of dairy products and body mass index 
(BMI) (Table 1).

Results indicated a significant negative relationship 
between CRC and illiteracy, non-consumption of dairy 
products weekly, intake of vegetables and fruits in women.
However, CRC showed a significant positive relationship 
with hypertension, diabetes mellitus, academic education, 
non-consumption of vegetables and fruits, non- and low 
physical activity, intake of dairy products and women 
body mass index (BMI) (Table 1).

In men and women (among factors that had positive 
relationship) BMI and non physical activity had the highest 
correlation coefficient, respectively. In contrast, among 
factors had negative relationship, intake of vegetables and 
fruits showed the biggest correlation coefficients in both 
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the men and women (Table 1).
Results of multiple linear regressions in men showed 

that CRC was only related to BMI, intake of vegetables 
and fruits weekly (Table 2), but in women, CRC was 
related to illiteracy, intake of vegetables and fruits weekly, 
hypertension, diabetes mellitus and BMI (Table 3). Also 
smoking showed no association with CRC incidence in 
men and women.

Discussion

We explored relationship of CRC incidence with 
most common non-communicable disease risk factors. 
Regression analysis findings showed that CRC is related 
to BMI and intake of vegetables and fruits in men. Also 
CRC is related to illiteracy, intake of vegetables and 
fruits, hypertension, diabetes mellitus and BMI in women 
(Tables 2, 3).

Heshmati et.al showed that the mean of BMI was 
26.13 and 28.86, and the prevalence of obesity was 18.6% 

and 38.3% in men and women, respectively. (Heshmati 
et al., 2013). Another study conducted in Iran reported 
that the prevalence of diabetes mellitus, hypertension, 
obesity, consumption of fruit, vegetables and fish in East 
Azerbaijan province was 5.5%, 16.3%, 17%, 95.6%, 
83% and 29.7%, respectively (Taghavidoost et al., 2011). 
However, World Health Organization showed that the 
prevalence of obesity, overweight, diabetes mellitus and 
high cholesterol in Philippines is 4.8%, 19.6%, 4.6% 
and 8.5%, respectively (WHO). Comparisons the above-
mentioned factors in Iran and Philippines suggest that 
the prevalence rate of most causes are higher in Iran than 
Philippines (WHO).

Some studies found a positive relationship between 
CRC incidence and socioeconomic development (Quarini 
et al., 2002; Levin et al., 2008). Since Iran has recently 
elapsed to such developments so the positive relationship 
between CRC and academic education in women could 
be attributed to positive confounding of socioeconomic 
status (SES) because Iranian women with higher education 
usually had better SES. These findings are consistent with 
other studies (Levin et al., 2008).

The negative relationship of CRC incidence with 
intake of vegetables, fruits and physical activity was 
contradicted with other studies (Caygill et al., 1996; 
Stoneham et al., 2000; Riboli et al., 2003; Granci et al., 
2013). It is logical to assume that the fiber of fruits and 
vegetables decreasing the density of fecal carcinogens 
and reducing the contact time of carcinogens with the 
gastrointestinal tract could reduce the incidence of CRC. 

Furthermore, some fruits (e.g. orange and lemon) 
and vegetables have B and C vitamins, and antioxidant 
elements which decrease the CRC incidence (Stoneham 
et al., 2000; Gluecker et al., 2002; Smith et al., 2007; 
Center et al., 2009).

However, results showed a positive relationship 
between CRC incidence and intake of dairy products. 
Some studies showed a positive relationship between 
fatty foods and CRC incidence. (Stoneham et al., 2000; 
Satia-Abouta et al., 2003; Pais et al., 2009). Dairy products 
e.g. yogurt and butter are rich in saturated fat, so this 
relationship might be due to the content of fat in these 
products. 

In addition, CRC incidence and obesity showed 
a positive relationship with diabetes mellitus and 
hypertension in women. Other studies reported that 
overweight and obesity are risk factors for CRC incidence 
(Steindorf et al., 2005; Pais et al., 2009; Wu et al., 2012; 
Smiechowski et al., 2013). Our finding should interpret 
with caution because these relations might happen by 
positive confounding of obesity.

We hope to reduce the incidence of CRC morbidity 
and mortality through the appropriate interventions like 
education programs in public schools and broadcasting 
sensitive people about the risk factors. Issues that need to 
be included in the training program summarized as: i) diet 
containing fruits and vegetables, ii) reducing consumption 
of fatty foods, iii) physical activity to prevent obesity, 
diabetes mellitus and hypertension.

Limitation: Ecological studies are valuable for the 
estimation of the incidence of a disease, in this case of 

Table 1. Correlation Coefficient of Colorectal Cancer 
Incidence in Iranian Men and Women
Variables Women Men
 correlation correlation
 coefficents coefficents

Hypertention *0.467 NS
Diabetes *0.462 NS
Body mass index  *0.413 **0.685
Non-intake of vegetables weekly *0.367 NS
Non-intake of fruits weekly *0.450 **0.541
Non-physical activity weekly *0.470 NS
Low physical activity weekly *0.390 NS
Intake of dairy products weekly *0.428 *0.434
Illiteracy *-0.462 NS
Non-intake of dairy products weekly *-0.404 **-0.485
Intake of vegetables weekly *0.432 **-0.491
Intake of fruits weekly *-0.418 **-0.534
**correlation is significant at the 0.01 level (2-tailed); *correlation is 
significant at the 0.05 level (2-tailed); NS: not significant

Table 2. Multiple Linear Regressions Analysis of 
Colorectal Cancer Incidence in Iranian Men
Variables Unadjusted Adjusted p value
 coefficients coefficients 
 B SE B 

Intercept -19.095 7.249  0.015
Men BMI 1.115 0.278 0.563 0.001
intake of fruits weekly -0.163 0.071 -0.333 0.031
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Table 3. Multiple Linear Regressions Analysis of 
Colorectal Cancer Incidence in Iranian Women
Variables Unadjusted Adjusted p value
 coefficients coefficients 
 B SE B 

Intercept 1.907 1.372  0.018
Illiteracy -0.040 0.014 -0.365 0.008
Intake  of fruits weekly -0.145 0.048 -0.357 0.006
Hypertension 0.435 0.154 0.330 0.011
Women BMI 0.013 0.005 0.327 0.012
Diabetes mellitus 0.224 0.012 0.299 0.024
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CRC, can show several associations but are not able to 
indicate whether the investigated factors (e.g. dietary 
factors) are harmful or protective to the investigated 
disease. This type of study can only set several hypotheses 
that need to be further investigated.

In conclusion, many dietary factors and public health 
indicators that showed a positive relation to CRC are 
responses to preliminary prevention, so other studies 
are needed to define subtle roles of them on CRC. 
Because these factors are constellation variable and the 
relationships might be occurred by other unmeasured 
variables so the results must be explained with caution..
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