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Colorectal cancer (CRC) also known as colon cancer or rectal cancer, is the third most common
cancer in the world, and is among the main causes of death related to cancer. Several risk factors for
colorectal cancer have been clearly identified, but challenges remain in relation to the etiology of
this disease. The aim of this work is to study risk factors related to colorectal cancer (Inactivity,
diabetes, obesity, oral contraception, aspirin, tobacco and alcohol) are all risk factors or protective in
patients treated at Mohammed VI center for cancers treatment in Casablanca during 2015-2016. This
is a Case-Control Study that took two years, it includes colorectal cancer cases treated at the center,
compared to controls that are not suffering from any cancerous disease. The statistical analysis of the
results was carried out by the software R.

225 patients were treated in our center compared to 225 controls. Cases and controls were paired by
age and sex. The average age of the patients was 55.49 + 14.06 years, 119 men (52.9%) and 106
women (47.1%). The family history of colorectal cancer was found in 11,11% of the casesvs1,33%
of the controls with a significant difference (p = 0.0001). As for the medical antecedents in our
patients, Taking aspirin was found in 4, 89% of the cases vs12.44% of the controls; (p= 0.003;
OR=0.36).The analysis of toxic habits reveals that 50.7% of the patients are smokers vs28.5 of the
controls. This difference was highly significant (p = 0.001, OR = 2.62). Alcoholic patients accounted
for 11.55% of the cases, against 1.33% of the controls. (P =0.0001, OR = 10.81).

Moreover, the results of our study allow to conclude an association between sport activity and the
reduction of the risk of colorectal cancer, the practice of medium intensity or high intensity sport
activities was lower in patients with respectively 3% of the cases vs 12% of the controls (P = 0.01)
and 6% of the cases vs 29% of the controls (P = 0.0001).

In the light of this study and examined in the literature, it is recommended that important steps be
taken to combat illiteracy and promote education. As well as raising awareness among the general
public about risk factors for colorectal cancer. The fight against certain risk factors on which action
can be taken and effective integrated prevention that promotes healthy eating, physical activity and
the fight against alcohol consumption, overweight and obesity could have an impact and reduce the
incidence of colorectal cancer in the long term.

Copyright © Fatima Ezzahra IMAD et al, 2018, this is an open-access article distributed under the terms of the Creative
Commons Attribution License, which permits unrestricted use, distribution and reproduction in any medium, provided the

original work is properly cited.

INTRODUCTION

women (571000 cases) (Ferlay et al., 2013). It is the fourth
cause of death by cancer in the world. (8% of death by cancer).

Worldwide, Colorectal cancer (CRC) is the third cancer in 5 Morocco, the incidence of this cancer is low compared to
terms of incidence and mortality, for men (663000 cases), and  geveloped countries, however, this incidence is constantly
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growing as showed by the evolution of death by this cancer in
Casablanca region, which increased from 7.3 cases/100,000
inhabitants in 2004-2007 to 9.6 cases/1000000 inhabitants in
2008-2012 for both sexes combined. It became the first
digestive cancer, outclassing stomach cancer. (RCGC, 2017).

Although, the etiology of this disease highly lethal remains
uncertain, the identification of risk factors for colorectal
cancers is of paramount importance to develop
recommendations for prevention.

PATIENTS AND METHODS
Type of study

This is a case-control study conducted at Mohammed VI center
for cancers treatment in Casablanca at the IBN ROCHD
Hospital Center.

Study population

We have included in our study consecutively all patients with
colorectal cancer histologically confirmed, who were treated at
the center from January 2015 to January 2017. The same
number of controls free from any cancer disease was included
among patients admitted to the diagnostic center dermatology
and ophthalmology of CHU Ibn Rochd Casablanca.

The cases were matched with controls in age and sex, using age
at diagnosis for cases and age at interview for controls.

Data collection was done prospectively by a standardized
questionnaire administered face-to-face and supplemented from
the medical record for certain clinical variables. Each patient
interviewed was asked to complete an informed consent form.

The data collected concerned:

e Sociodemographic data: age, intellectual level, area of
residence, socio-economic level, occupation, health
insurance.

e Personal medical history: oral contraceptive use, aspirin
use, oral antidiabetic use.

e MICI's personal history: Crohn's disease, Hemorrhagic
retinitis

e A history of genetic predisposition to colorectal cancer:
PAF, lunch syndrome.

e Family history of cancer: degree of relationship, type of
cancer, location, and treatment received

o Lifestyle: physical activity, tobacco, alcohol, ...

Statistical analyzes were carried out using software R. The Chi?
test was used for group comparison. The threshold of
significance retained is p <0.05. We presented the Odds ratios
for the different risk factors in the cases and controls.

RESULTS

We recruited a total of 225 patients presenting for colorectal
cancer at Mohamed VI Center for Cancer Treatment and 225
controls free from any cancer disease during the study period.

The average age of the patients was 55.49 + 14.06 years, with
extremes ranging from 17 to 90 years, 119 men (52.9%) and
106 women (47.1%). There was a male predominance with a
sex ratio of 1.12. 77.78% of cases were married at the time of
diagnosis. The analysis of marital status did not find any
significant difference between the two groups (Table 1).

According to the place of residence, 75.11% of the cases reside
in an urban environment vs 83.11% of the controls and 20.8%
of the cases reside in a rural environment vs 12% of the
controls with a significant difference (p = 0. 03).

The level of education globally shows a low intellectual level
in cases of colorectal cancer compared to controls. 50% of
patients were an alphabetics vs 29.78% of controls with p =
0.001 (Table 1).

The notion of a family history of colorectal cancer was found
in 11.11% of cases vs1.33% of controls with a significant
difference (p = 0.001).

For cases, one patient had Crohn's disease, and 7 patients had
sporadic polyps (5.88%), of which one patient had familial
adenomatous polyposis PAF (0.84%).

Table 1 Demographic risk factorsand familiy history ofthe
colorectal cancer patients and controls

Cases(%) Controls(%) P valu
Average age + standard 55,49 + 14,06
deviation
Marital status P=0.89
Singles 25(11.11) 32(14.22)
Married 175(77.78) 160(71.11)
Widowers 4(1.78) 11(4.89)
Divorced 21(9.33) 22(9.78)
Level of studies P=0.0001
Analphabetics 107(47.56) 67(29.78)
Coranic school 22(9.78) 15(6.67)
Primary 45(20) 38(16.89)
College 38(16,89) 55(24.44)
Highschool 13(5.78) 50(22.22)
P=0.03
Place of residence
Urbain 169(75.11) 187(83.11)
Suburban 9(4) 11(4.89)
Rural 47(20.89) 27(12)
Profession P=0.01
Physical activity 166(73.77) 131(58.22)
Intellectuel activity 59(26.23) 94(41.78)
Personal polyps -
Yes 13(5.78) 0(0)
No 212(94.2) 225(100)
Family history of colorectal P =10.0001
cancer
Yes 25(11.11) 3(1.33)
No 200(88.89) 222(98.67)
Family history of other P =10.0001
types of cancer
Yes 39(17.33) 12(5.33)
No 186(82.67) 213(94.67)
PersonallBD e
Yes 2(0.89) 0(0)
No 223(99.11) 225(100)
Family FAP e
Yes 1(0.44) 0(0)
No 224(99.56) 225(100)

The use of oral contraceptives was found in 34.91% of the
cases vs 37.74 of the controls (table 2).

Diabetes associated with colorectal cancer was found in
14.67%o0f the patients compared with 11.56% in controls.
However, these results are not significant (p = 0.20). (Table2).
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Taking aspirin was found in 4.89% % of the cases vs12.44% of
controls with a significant difference (p=0.003) (Table 2).

The recognized harmfulness of tobacco is found in 28% of the
cases in our study vs15.11% of the controls. This difference
was highly significant (p = 0.0001).

Alcohol patients accounted for 11.55% of the cases, compared
with 1.33% of controls. These results indicate a significant
association between alcohol and the occurrence of colorectal
cancer (P = 0.0001).

The analysis of the body mass index (BMI) overall, found
overweight in 36.89% % of the patients vs32.45% of the
controls and Obesity in 28% of the patients vs23.11% of the
controls without the difference being significant.

Table 2 BMI, toxic habits and medical history of patients and

controls
Cases (%) Controls (%) P Valu
Diabete P=0.20
Yes 26(11.56) 33(14.67)
No 199(88.44) 192(85.33)
Aspirin P=0.003
Yes 11(4.89) 28(12.44)
No 214(95.11) 197(87.56)
oral contraceptives P=0.35
Yes 37(16.44) 40(17.78)
No 188(83.56) 185(82.22)
Smoking P=0.001
Non-smoker 161(71.56) 191(84,89)
Smoker 16(7.11) 12(5,33)
Ex-smoker 47(20.89) 22(9,78)
Alcohol P =0.0001
Yes 26(11.55) 3(1,33)
No 199(88.44) 222(98,66)
BMI P =0.09
normal 79(35.11) 100(44.44)
Overweight 83(36.89) 73(32.45)
Obesity 63(28) 52(23.11)

In our study, the practice of sports medium intensity or high
intensity was lower in patients respectively 4% vs19.11% of
controls (P = 0.001) and 3.56% of the cases vs8.44% % of
controls (P = 0.02).

Table 3 Frequency of physical activity in patients and controls

Cases(%) Controls(%) P Valu
High-intensity physical activities (work) P=0,01
Yes 88(39.12) 60(26.66)
No 137(60.88) 165(73.33)
Physical activity of moderate intensity (work) P=0.13
Yes 143(63.56) 155(68,87)
No 82(36.44) 70(31,11)
Walk at least 10 minutes in a row P=0.27
Yes 180(80) 186(82.67)
No 45(20) 39(17.33)
Sport of high Intensity P=0.02
Yes 8(3,56) 19(8.44)
No 217(96.44) 206(91.56)
Sport of moderate intensity P=0.001
Yes 9(4) 43(19.11)
No 216(96) 182(80.89)

They appear to be correlated with a lower risk of colorectal
cancer. And paradoxically, the trade or predominates the high
intensity physical work is correlated with a higher risk of
colorectal cancer in our study since it was found in 39.12% of
the cases compared with 26.66% of the controls (p = 0.01).

Univariate analysis for the different risk factors in cases and
controls stratified by sex concluded that no association was
found with marital status.

On the other hand, the Odds ratio for the level of study was
significant. It was 0.33 (95% CI, 0.22-0.50).Any association is
established between diabetes and colorectal cancer.

On the other hand, a protective association between aspirin and
the risk of colorectal cancer was found in our series (OR =
0.36) Our results show the strong association between toxic
habits and CCR, these results suggest that a smoking patient is
twice as likely to have a CRC than a non-smoking patient (OR
= 2.62). An alcoholic patient is 9 times more likely to develop
colorectal cancer (Table 4).

Table 4 Odds Ratio for colorectal cancer of different risk
factors

OR  95%1C

Marital status

Married

Single, widowed, divorced 0.70
Level of studies

Analphabetics, Coranic school, Primary

College , Highschool 0.33
Placeof residence

Urban

Suburban, Rural 1.63
Diabete

Yes

No 0.76
Aspirin

Yes

No 0.36
Oral contraceptives

Yes

No 1.13
Smoking

Non- smoker

Smoker, Ex-smoker 2.18
Alcohol

Yes

Non 9.66

(0.46-1.07)

(0.22-0.50)

(1.03-2.59)

(0.44-1.31)

(0.17-0.75)

(0.69-1.86)

(1.37-3.48)

(2.88-32.43)

Table 5 summarizes the results of the analyzes of the different
risk factors according to the location of colorectal tumors.
However, rectal cancers (n = 114) were more frequent,
followed by those on the left colon (n = 74) and then on the
right colon (n = 37).

The distribution of colorectal cancer by sex shows a slight
predominance of the left colon cancer in women (55.4%)
compared to the right colon cancer (43.2%), rectal cancer is
more common in men (57%).

Otherwise, the family history of non-colorectal cancers was
present in 29.7% of cases in the right colon; 17.9% in the left
colon and 13.2% in the rectum with a significant difference (P
=0.02).

In diabetic patients, the right colon cancer came first in 16.2%
followed by the left colon in 13.5% of cases and the rectum last
in 8.8% of cases.
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In our series, smoking patients had rectal cancer in 30.7% of
the cases, a right colon cancer in 27.1% of the cases and a left
colon cancer in 24.3% of the cases without the difference being
significant (p = 0.4).

For right colon cancer, 21.6% of the cases were alcoholic
vs12.2% for left colon cancer vs7.9% for the rectum with a
significant difference (P = 0.02).

Table 5 Distribution of the different risk factors according to
the location of the tumor

Rectum Left colon  Right colon

(n=114) (n=74) (n=37) P valu
Averageageecart 3470+ g0, 143 5941457 P=02
type 13.48
Sex P=0.5
Men 65(57) 33(44.6) 21(56.8)
Women 49(43) 41(55.4) 16(43.2)
Family history of _
P=0.1
colorectal cancer
Yes 9(7.9) 11(14,9) 5(13.5)
No 105(92,1) 63(85,1) 32(86.5)
Family history of
another type of P=0.02
cancer
Yes 15(13.2) 13(17.6) 11(29.7)
No 99(86.8) 61(82.4) 26(70.3)
Diabetic P=0.1
Yes 10(8.8) 10(13.5) 6(16.2)
No 104(91.2) 64(86.5) 31(83.8)
Aspirin P=0.01
Yes 1(0.9) 7(9.5) 3(8.1)
No 113(99.1) 67(90.5) 34(81.1)
oral contraceptives P=0.7
Yes 22(19.3) 11(14.9) 7(18.9)
No 92(80.7) 63(85.1) 30(81.1)
Smoking Statut P=0.47
Non- smoker 79(69.3) 56(75.7) 27(72.9)
Smoker , Ex-
smoker 35(30.7) 18(24.3) 10(27.1)
Alcohol P=0.02
Yes 9(7.9) 9(12.2) 8(21.6)
No 105(92.1) 65(87.8) 29(78.4)
BMI P=0,8
normal 40(35.1) 18(24.3) 14(37,8)
overweight 40(35.1) 34(45.9) 14(37.8)
Obese 34(29.8) 22(29.7) 9(24.3)
DISCUSSION

Our study identified risk factors and protective factors likely to
be related to the occurrence of the CRC among the Moroccan
population. The strong point of our study is the prospective
character with direct interview with patients and controls. The
weak point of our study is the retrospective search for risk
factors and protective factors in relation to colorectal cancer.
The answers of patients with cancer may be biased by
culpability related to cancer and may overestimate or
underestimate exposure to certain factors known by the general
population.

The average age of our series is comparable to the statistics of
Ayoujil (Ayoujil A.2014) with an average age of 54.2 years
and that of Mrini with an average age of 55 years (Mrini,
K.2009).0On the other hand, our population is younger than that
studied by Dreyer, where the average age is 66 years old
(Dreyer, C, 2016).This difference can be explained by the
young age of our population as shows the data from the cancer
registry of the Greater Casablanca region or subjects under 40
represent 70% of the Moroccan population in 2010. (RCGC,
2016).

Average age at diagnosis in patients with right colon cancer,
left colon and rectum is consistent with the literature or colon
cancer is diagnosed at a later age compared to the rectum
(Cerbelaud C. 2008; Lahmidani N, 2011). Classically, the left
cancers are of precocious revelation (violent pains, emission of
mucus and blood), while the right cancers are longer silent,
with no sign of appeal, which explains a later treatment
(Cerbelaud C, 2008; Lahmidani N, 2011).This is partly related
to the diameter of the colon which is wider on the rightwith a
maximum at the coecum and decreasing at the level of the left
colon.

Concerning the sex ratio, the male predominance noted in our
series was found in the series of Meddah (Meddah, 2009) as
well as that of Kudjawu (Kudjawu Y, 2015) where the sex ratio
was 1.22.The sex ratio in the colon cancer is (0.95). In rectal
cancer, the sex ratio of men/ women is 1.32. In the Western
literature, the sex ratio is between 0.8 and 1.4 for colon cancer
and between 1.5 and 1.6 for rectal cancer, (Cohidon C,
2009).The sex ratio by location is in the range of literature for
the colon. For rectal cancer, the male predominance is lower
than that reported in the literature. This distinction between
men and women can only be explained by hormonal variations,
eating habits, smoking, alcohol, etc.

Poomphakwaen said that, there is a protective association
between the level of education and the risk of having colorectal
cancer with a OR of 0.59 and a P <0.05 (Poomphakwaen K,
2015). This association was found also in our study.

Several risk factors for colorectal cancer have been clearly
identified; Family history of colorectal cancer increases the risk
almost three times. Genetic factors associated with familial
adenomatous polyposis (APC gene mutation) and Lynch
syndrome (HNPCC, characterized by anomalies on genes
(MSH2, MSH6 and MLH1) coding for DNA repair proteins)
are among the most important risk factors for colorectal cancer.
Risk is also increased in people with Chronic inflammatory
bowel disease (IBD) such as Crohn's disease and ulcerative
colitis (Buecher B,2012).

In our study, the percentage of patients with a family history of
colorectal cancer is lower than that reported in the literature,
which estimates this proportion to be 15% -20% (viguier et al,
2003). This low percentage can be explained by the lack of
screening forms with genetic predisposition to colorectal
cancer and especially Lynch syndrome.

The family history of colorectal cancer was associated with a
greater risk increase in colon tumors compared to rectal cancer
and particularly the right colon. Our results are therefore
consistent with those of the literature, and reinforce the
hypothesis of a genetic predisposition to colorectal not
documented by genetic analyzes such as Lynch syndrome,
which is more difficult to detect because of the absence of
polyps in the colon. This hypothesis deserves to be studied
especially as consanguinity in marriage authorized by the
Muslim religion is common in our population. The meta-
analysis on colorectal cancers also observed stronger
associations on the colon than on the rectum (Johns
LE,2001;Butterworth AS, 2006; Baglietto L, 2006), no
difference between the right and left colon (Johns LE, 2001).

In the case of toxic habits, tobacco consumption promotes early
onset of CRC and generates mutations at the DNA level of the
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digestive mucous. This association found in our series joins the
results of the literature where most studies confirm the
increased risk of colorectal cancer as a function of tobacco
consumption. (Liichtenborg et al, 2007; Huxley et al, 2009;
Tsoi et al, 2009) and that smokers had 8% of the increased risk
of colic cancer compared to those who had never smoked
(Parajuli et al, 2013). Our Odds ratio is consistent with a meta-
analysis included 36 prospective studies (3 million subjects) or
the OR was between 1.08 and 1.44 (Liang et al, 2009).

The association appeared to be stronger for rectal cancer
compared with colon cancer (Jorgensen OD, 2002). For colon
cancer, the association with tobacco is stronger with the right
localization compared to the left localization found in our
series and that of Sharpe and Akhter (Sharpe CR,2002;Akhter
M,2007).

Alcohol is a known carcinogen which may be associated with
colorectal cancer by lowering the levels of folic acid that helps
prevent the transformation of normal colon cells into cancer
cells. (Troche et al, 2016).

Our results are consistent with recent epidemiological surveys
showing a positive association between colorectal cancer and
alcohol consumption (Fedirko ef al, 2011; Moskal et al, 2007;
Steinmetz et al, 2007), as well as data from meta-analysis of
Benoit on 27 studies (Benoit F, 2004).

In addition, a protective association between Aspirin and the
risk of colorectal cancer has been found in several studies. Cao
Y et al. demonstrated a 15% decrease (RR =0.85, 95% CI 0.8 -
0.91) of the risk of colorectal cancer associated with regular
aspirin (at least twice a week), compared to people who do not
take it (Cao Y et al, 2016). This protective effect of aspirin is
related to the selective inhibition of cyclooxygenase type 2 by
preventing production of prostaglandins (Fink SP ez al, 2014).
This association was also found in our study.

Although oral contraception provides protection against CRC,
related to the impact of estrogen on the synthesis and excretion
of bile and, more specifically, the decrease in the concentration
of bile acids in the colon. (Boufettal H, 2010). This association
was not found in our study and also in a meta-analysis which
concluded that the systematic use of CO was not associated
with colorectal cancer. However, it has been shown that longer
durations of CO (+ 5 years) were associated with a lower risk
of proximal cancers, but no distal or rectal cancers (Charlton
BM, 2015). This can also be explained by the different oral
contraceptives used.

In addition, type 2 diabetes is associated with a moderate
increase in the risk of colorectal cancer (Peeters et al, 2015).
Hyperglycemia could promote tumor progression because of its
intracellular metabolic activity and membrane transport of
glucose more important in cancer cells. (Gariani et al/, 2010).
This association was not found in our population; this
difference can be explained by the low sample studied in this
subgroup of our population.

The link between colorectal cancer and obesity has already
been mentioned in several epidemiological studies. The risk of
colorectal cancer is increased by 41% in obese people
suggesting a pernicious association with obesity (Kantor ED,
2015).Several explanations have been suggested for the
association of a higher Body mass index (BMI) with the CRC,

These include negative regulation of adiponectin; the
upregulation of leptin, interleukin-6 and tumor necrosis factor
alpha; increased insulin and insulin-like growth factor 1;and an
altered immune response (LeviZ, 2017).

Several researchers have shown that the risk increases with
BMI. Similarly, an obese person has a 33% higher risk of
having a CRC than a person with a normal BMI. This
significant association was established between obesity and
colorectal cancer in our series.

Since 2007, at least 5 meta-analysis have been published on
this subject (Moghaddam AA, 2007, Renehan AG, 2008) with
conclusions similar to the report of the World Cancer Research
Fund (WCRF).However, one can modulate these results
according to the localization of the tumor. Indeed, in all these
studies, the risk associated with obesity or overweight is higher
in colon cancers than the rectal cancers.

Furthermore, two of these meta-analysis presented site-specific
estimates within the colon, but did not find of the difference
between the estimates for the right colon and the left colon
(Harriss DJ, 2009; Larsson SC,2011).

In addition, colorectal cancer represents the cancer on which
there is the most evidence of the beneficial effect of physical
activity via the acceleration of intestinal transit (INCA, 2012).
In our study, the practice of sport was lower in patients than on
controls, it appears to be correlated with a decreased risk of
colorectal cancer.

This result is inconsistent with a recent meta-analysis of 52
studies having shown a 20% to 30% decrease in risk of colon
cancer in physically active individuals. (Wolin KY,
2009).Studies show a protective effect of physical activity, with
a decreased risk of 40-50% (Simons, 2013; Boyle, 2012).

Our results have evoked that high-intensity physical activity
during labor is associated to a higher risk of colorectal cancer.
This pushes us to ask us about the nature of the professional
activity of these patients that was not evaluated on the
questionnaire. Several hypotheses can be put forward to
explain this association. It is possible that the effect of this
activity can be countered by the harmful effects of certain toxic
substances especially as the majority of these patients are
farmers. It is possible that this population with low socio-
economic and probably low intellectual level, as suggested by
their manual work activity, may be subject to at high risk
conditions of low food hygiene and the consumption of
polluted products. In rural areas, the population is supplied
with individual or collective well water polluted by nitrates and
nitrites and which are never subjected to physico-chemical
controls, the absence of drinking water, and preserving food in
open containers may represent a risk factor for this population.

CONCLUSION

This study has highlighted the age of onset of colorectal cancer
10 years younger than the age reported in Western literature.
She demonstrated the link between some known risk factors in
the literature and colorectal cancer in our context: level of
education, family history of cancer, physical activity, obesity,
alcohol-smoking intoxication, use of aspirin. The association
was less obvious for family history of colorectal cancer,
diabetes, oral contraception.
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For the first time, we demonstrated the relationship between
intense physical work and the high risk of colorectal cancer.
Our results deserve to be confirmed by wider studies.
Otherwise, we can and already develop recommendations on
prevention campaigns for the fight against illiteracy, to
promote a healthy lifestyle with the regular practice of a diet
less caloric, the regular practice of a physical activity, the fight
against the consumption of the tobacco and the alcohol.
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