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Abstract
Background: Records from the cancer registry system of Iran indicate that

colorectal cancer is the third most common cancer in Iranian men and fourth most
common among Iranian women. In this study we have investigated the environmental
factors associated with colorectal cancer in Isfahan, Iran.

Methods: In this case-control study, we randomly selected 187 patients with
colorectal cancer who had positive results by colonoscopy and pathology (case group)
and 250 persons who had negative colonoscopy results (control group) from the
Colonoscopy Unit of Al Zahra Hospital and Colorectal Cancer Center of Seyed Al
Shohada Hospital from 2014 to mid-2015. This study aimed to find the risk factors for
sporadic colorectal cancer; therefore, we excluded patients with positive family history.
Participants completed a self-administered questionnaire that asked about sex, age, body
mass index, smoking status, job-related physical activity, and nonsteroidal anti-
inflammatory drug consumption. 

Results: This study enrolled 187 colorectal cancer patients (98 males and 89
females) and 250 individuals without colorectal cancer (107 males and 143 females).
Multiple analysis demonstrated a significant association of age (odds ratio: 1.04; 95%
confidence interval: 1.02, 1.06) and body mass index (odds ratio: 1.09; 95% confidence
interval: 1.03, 1.15) with colorectal cancer risk. Men had an almost two-fold risk
compared with women (odds ratio: 1.85; 95% confidence interval: 1.14, 2.99). Subjects
who did not use nonsteroidal anti-inflammatory drugs had an almost three-fold risk
compared with nonsteroidal anti-inflammatory drug consumers (odds ratio: 0.34; 95%
confidence interval: 0.19, 0.62). Analysis for job-related physical activity, also indicated
an association between the no/low active group with colorectal cancer (odds ratio no
activity: 36.09; 95% confidence interval: 10.94, 119 and odds ratio low activity: 2.96;
95% confidence interval: 1.43, 6.13).

Conclusion: Knowledge of the risk factors involved in colorectal cancer incidence
makes it possible to identify people at risk and begin risk reduction strategies as well
as screening programs.
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Introduction
In developed regions, the annual incidence of

colorectal cancer (CRC) has increased to 37.7
per 100,000 persons for men and 24.3 per 100,000
persons for women.1,2 Although the incidence of
CRC is higher in developed countries, its incidence
is increasing rapidly in Asia, in general, and
particularly in Iran.3-6 Cancer is the third most
common mortality factor in Iran after
cardiovascular diseases and accidents; on the
other hand, CRC is the third most common cancer
in Iran.3,7-9 It is well-known that CRC is a complex
disease, influenced by both genetic and
environmental factors.10,11 Risk factors for CRC
can be divided into non-modifiable and modifiable
categories. Examples of non-modifiable risk
factors include age, gender, family history of
CRC or personal history of chronic inflammatory
bowel disease. The prevalence of CRC is higher
in men and in those with chronic inflammatory
bowel disease. Body mass index (BMI) and
smoking are recognized as modifiable risk factors
for CRC progression. Several studies report an
association between high physical activity and
regular nonsteroidal anti-inflammatory drug
(NSAID) consumption with lower CRC risk.5,12-14

Knowledge of risk factors for CRC could inform
risk reduction strategies for asymptomatic
individuals and persons younger than 50 years.
Therefore, some researchers suggest that
identifying persons exposed to such risk factors
might be beneficial. Screening strategies such as
colonoscopies and fecal occult blood test (FBOT)
before the age of 50 might benefit those with
elevated risk for CRC.15-18 The incidence of CRC
changes with populations and time.6,19 According
to population lifestyle, risk factors are also
different. Therefore, population-specific epidemi-
ological studies provide new insights in the
etiology of CRC and help to develop long-term
plans for diagnosis and treatment.20,21 As Iran is
the second-largest nation in the Middle East with
different life styles, determining the risk factors
in this country would be beneficial. In order to
evaluate risk factors for CRC in the Iranian
population, we have analyzed the association of

sex, age, BMI, cigarette smoking, NSAIDs
consumption, and physical activity with CRC in
Isfahan Province. This province, as a metropolis,
can be a good representative for the entire country.

Materials and Methods
In this case-control study, we randomly selected

187 patients with CRC (case group) who had
positive colonoscopy and pathology results and
250 persons who had negative colonoscopy results
(control group) from the Colonoscopy Unit of
Al Zahra Hospital and Colorectal Cancer Center
of Seyed Al Shohada Hospital from 2014 to mid-
2015.

The Medical Ethics Committee of Isfahan
University of Medical Sciences approved this
study. All subjects provided written consent for
their participation in the experimental procedures.
This study aimed to find the risk factors for
sporadic CRC; therefore, we excluded patients
with a positive family history. Both groups
completed a self-administered questionnaire that
asked about sex, age, smoking status, job-related
physical activity, and regular NSAIDs
consumption. Weight and height were measured
by Registered Nurses in the Colonoscopy Unit. We
calculated the BMI as weight (kg) divided by
height (m2).

Organization of information
We categorized the data into 4 groups

according to physical activity. The questionnaire
for physical activity focused on the type of work
with 4 options in the questionnaire that described
physical activity, as follows: no activity
(unemployed or retired); low activity [sedentary
or standing work (e.g., clerical work, taxi
driving)]; moderate activity [work that involved
walking and standing (e.g., delivery by walking,
marketing, teachers, nurses)]; and high activity
[labor work (e.g., construction work, agricultural
work)]. Any person who smoked at least 10
cigarettes per day for >5 years or in the past year
was labeled as a smoker. We considered NSAID
consumers to be any person who used aspirin or
non-aspirin NSAIDs occasionally or daily for >5
years.
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Statistical analysis
Initially, we tested the univariate association

between every independent factor. Results are
expressed as means±standard deviation with
significance as P<0.05. Next, we conducted
multivariable analysis to evaluate the association
of different variables with CRC. Adjusted
estimates of associations between risk factors
and CRC were calculated using odds ratios (ORs)
with 95% confidence interval (CI). The
significance level was P<0.05. All statistical
analyses were performed using SPSS22 (SPSS,
Chicago, IL, USA).

Results
The study population consisted of 187 CRC

patients (98 males and 89 females) and 250
individuals without CRC (107 males and 143
females).The mean age of the subjects was 57.41
years in the case group and 51.68 years in the
control group. Smokers constituted less than 20%
of total participants. Table 1 lists demographics
and lifestyle characteristics of the participants.

Logistic regressions analysis showed
significant association between age (OR: 1.04;
95% CI: 1.02, 1.06) and BMI (OR: 1.09; 95% CI:
1.03, 1.15) with CRC risk. Men had an
approximately two-fold risk compared with
women (OR: 1.85; 95% CI 1.14, 2.99). Subjects

who did not use NSAIDs had an almost three-fold
risk compared with NSAIDs consumers (OR:
0.34; 95% CI: 0.19, 0.62). Analysis for job-related
physical activity also indicated an association
between the no/low active groups with CRC (OR
no activity: 36.09; 95% CI: 10.94, 119 and OR low
activity: 2.96; 95% CI: 1.43, 6.13). In this study,
there was no association found between smoking
and CRC incidence. Table 2 lists the results from
multiple logistic regression analysis.

Discussion
With respect to the importance of population-

specific epidemiological data in defining etiology
and prevention strategy of CRC; here, we have
analyzed the association among gender, age,
smoking status, job-related physical activity, BMI,
and NSAIDs consumption regarding CRC. In
this study, CRC had a higher prevalence in males
compared with females. Accordingly, other studies
mentioned that the CRC incidence rate is higher
in men. The reasons are not completely understood
but likely reflect complex interactions between
gender-related differences in exposure to
hormones and risk factors.22 It has been estimated
that 20% of cancer cases are due to excess weight
gain, however this percentage is proposed to be
less than the actual number. Several mechanisms
link obesity/adiposity to high cancer risk and

Table 1. Demographics and lifestyle characteristics in case and control groups.
Characteristics Case Control P-value
Sex
Female 89 (47.6%) 143 (57.2%) 0.046*
Male 98 (52.4%) 107 (42.8)
Age (years) 57.41±12.13 51.68 ±14.50 <0.001*
BMI (kg/m2) 26.80±4.15 25.34±3.74 <0.001*
Smoking
Yes 37 (19.8%) 30 (12%) 0.025*
No 150 (80.2%) 220 (88%)
Physical activity
No activity 39 (20.9%) 5 (2.0%)
Low activity 86 (46.0%) 123 (49.2%) <0.001*
Moderate activity 49 (26.2%) 75 (30.0%)
High activity 13 (7.0%) 47 (18.8%)
NSAIDs consumption
Yes 24 (12.8%) 64 (25.6%) 0.001*
No 163 (87.2%) 186 (74.4%)
*: P-value <0.05; BMI: Body mass index; NSAIDs: Nonsteroidal anti-inflammatory drugs
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mortality, such as obesity-related insulin
resistance, hyperglycemia, glucose intolerance,
hyperinsulinemia, and inflammation.23,24 Obesity
is considered a prognostic factor for the
development of CRC. The BMI is the main
component used to calculate and assess obesity
and overweight. Various studies have suggested
that obesity and overweight increase CRC risk
regardless of physical activity.25-27 The results
obtained in this study confirmed this association.

One of the most consistently reported
correlations between CRC risk and its prevention
is the protective effect of physical activity.
Epidemiologic studies have found that high levels
of physical activity decrease the risk of CRC.28,29

We observed a significant association between
high levels of physical activity and reduced risk
of CRC. Several studies reported a close
correlation between regular NSAIDs consumption
and a decreased risk for developing CRC.
Epidemiologic studies suggested a 40% to 50%
reduction in mortality due to CRC in individuals
that consumed NSAIDs.30-32 In the present study,
we observed a similar situation for subjects with
long-term NSAID consumption. NSAID
consumers had a reduced risk for CRC. The
American Cancer Society does not currently
recommend the consumption of these drugs for
cancer prevention because of the potential side
effects of gastrointestinal bleeding from aspirin
and other traditional NSAIDs or heart attacks
from selective COX-2 inhibitors.33 The current
study result has shown a positive, not significant

association between smoking and CRC incidence.
Several studies have reported that cigarette
smoking is significantly associated with an
increase in CRC risk.34,35 The difference may be
related to the small sample size. 

In conclusion, it can be said that by knowing
the risk factors for CRC development makes it
possible to identify people at risk who could
benefit from preventive therapeutic interventions
and apply risk reduction strategies as well as
screening programs. More studies should be done
to evaluate the role of different risk factors
involved in the development of CRC, especially
those related with social and cultural behaviors
with respect to different areas.
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