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Aim: The aim of this systematic review is to study the epidemiological, risk factors and socio-economic characteristics of cancer in Morocco.

Material and Methods: A protocol for conducting our systematic review was developed according to the guidelines of “Preferred reporting articles for system-
atic reviews and meta-analysis”. Several databases and the WHO clinical trial registries were consulted. A period from March to June, 2020 was devoted to
this consultation. The protocol of the review was registered in the PROSPERO.

Results: Forty-Four studies were selected. The age of the study population ranged from 5 to 62 years. We found a predominance of patients living in urban
areas, a high frequency of illiterate and a predominance of married patients. Cancer was more prevalent among the social group with limited health insurance.
Smoking, obesity/overweight and family history were identified as risk factors for cancer. Cancers were diagnosed at advanced stages, mainly for colorectal,
digestive, lung and cervical cancers.

Discussion: Cancer in Morocco affects the young, underprivileged and uninsured population with a marked delay in diagnosis. Finally, it is recommended to
study the factors of delayed diagnosis and to make more efforts in prevention and early detection in order to reduce the incidence of cancer in our country.
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Introduction

In Morocco, cancer has become a public health issue [1].
The extent of the disease has become more important, with
30,000 to 40,000 new cases being detected each year [2]. The
pathogenesis of cancer is multifactorial, with a proportion
attributable to lifestyle and individual risk factors. Cancer is a
disease of social incidence due to its socio-economic effects
that affect both the patient and his or her social environment.
In recent years, several studies have attempted to define
cancer incidence rates and estimate its epidemiology in several
populations.
ranges reported are frequently inconsistent, reflecting the
biases in patient recruitment, sampling procedures, and types
of instruments employed. Incidence studies are important
for use in the planning of health care and epidemiological
investigations, because they provide important information to
estimate theburden of disease in a population. This systematic
review aims to study the epidemiological profiles of cancer,
the socio-demographic and socio-economic characteristics of
incident cases of cancer in Morocco and the risk factors of this

While the literature is extensive, the incidence

disease.

Material and Methods

Research Strategy

A protocol for conducting our systematic review was developed
according to the guidelines of “Preferred reporting articles for
systematic reviews and meta-analysis” (PRISMA. 2009) [3].
This protocol was registered in the international prospective
register of systematic reviews (PROSPERO: CRD42020173657).
In order to identify studies relevant to this review, several
databases were independently searched by two reviewers (ZC
and RR): Science Direct, PubMed, Clinicalkey, Web of Science,
EMBASE, LILACS, GLOBAL Health and Proquest. The search
had no language restrictions. WHO clinical trial registries
were also consulted. The keywords used were as follows:
(cancer incidence) or (trends in cancer incidence) or (increase
in new cancer cases) and (epidemiological patterns of cancer)
or (epidemiological aspects of cancer) or (epidemiological
characteristics of cancer) or (socio-economic characteristics of
cancer patients) or (socio-economic characteristics of incident
cancer cases) and (individual risk behaviours) or (individual risk
factors) and (Morocco) or (the Kingdom of Morocco) or (cities
in Morocco).

Criteria for inclusion:

+ Studies on cancer in the Moroccan population, published
between 2010 and 2019.

« Studies that have looked at the epidemiological patterns of
cancer.

+ Studies that studied the socio-demographic
characteristics of incident cancer cases in Morocco.

« Studies that have addressed risk factors for the disease
including smoking, alcohol consumption, obesity and family
history.

Exclusion criteria:

+ The studies, which studied the anatomical profiles of cancer.
« Studies that were published in non-scientific journals
Evaluation of the Quality of Studies

A critical assessment of the quality of the selected studies was

have

conducted by two observers (ZC and RR) using the following
tools: “Critical Appraisal Skills Program (CASP) Case-Control
Study”, “Critical Appraisal Skills Program (CASP) cohort study”,
“Quality Assessment Tool for Case Series Studies”, and “Quality
Assessment Tool for Cross-Sectional Studies”.

Data extraction

Two reviewers (ZC and RR) independently extracted the data
using a form designed for this purpose, based on COCHRANE’s
guide “Data collection form for intervention reviews”. The
extracted data includes epidemiological patterns of cancer,
socio-demographic and socio-economic characteristics of
patients (age, sex, place of residence, level of education, marital
status, health insurance, socio-economic level). For risk factors,
we extracted consumption of both alcohol and tobacco, obesity/
overweight, and family history.

Results

Our search resulted in the selection of forty-four articles (n=44)
(Figure 1).

With respect to study type: (n=10) were prospective control
cases, (n=6) were retrospective case series, (n=3) were
retrospective cross-sectional studies, (n=1) was a retrospective
cohort study, (n=18) were retrospective studies, and (n=6)
did not specify study type. About the study location: Rabat
(n=14), Casablanca (n=5), Fez (n=9), Oujda (n=5), Meknes (n=1),
Marrakech (n=2),

Casablanca and Rabat (n=5), Marrakech and Casablanca
(n=1), and two multicenter studies (n=2). All studies were
conducted in the hospital setting. For the sampling, only one
study (n=1) defined the sampling method and sample size. This
research included people of all ages [4]. With regard to ethical
considerations: (n=16) studies obtained ethics committee
approval, and (n=15) had signed informed consent from
patients.

The quality of the selected studies was rated as “good”. For the
case-control studies, the average score was 9.1/11.
Socio-demographic and socio-economic characteristics of
cancer patients

Age

Regarding the age of the study population of the selected
articles, twenty-nine (n=29) studies showed an average age
ranging from 8.28 to 61 years. The studies of Karkouri et al.,
(2010), Harmouch et al., (2012) and Hazmiri et al., (2018) had a
very young study population, with an age range between 5 and
19 years [5,6,7] . Twelve studies (n=12) calculated a median
age ranging from 45 to 62 years. Two studies (n=2) specified
neither the average nor median age [8, 9] (Table 1, 2).

Sex

Twenty-one studies (n=21) looked at female cancer. The sex ratio
was calculated in fifteen studies (n=15); male predominance
was reported in thirteen studies (n=13) with a sex-ratio ranging
from 0.88 to 2.5. In the study by Benlahfid et al. (2017), a
male/female ratio was less than 1 (0.88) [10]. (Tables 1,2).
Areas of residence

Fifteen studies (n=15) studied the residential environment of
cancer patients: thirteen (n=13) reported a predominance of
patients from urban areas with a rate between 59.2 and 80%.
Two studies (n=2) by Berraho et al. (2017) and Imad et al.
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(2019) found a significant difference between the two settings
[11, 12]. (Tables 1,2).

Level of education

Ten studies (n=10) examined patient education [4, 8, 11-18].
They revealed a predominance of illiterate patients with a rate
between 47.56 and 84.4% (Table 1). An association between
patients’ lack of schooling and increased risk of cervical cancer
was reported in the study by Berraho et al,, (2017) [11].
Marital status

This variable was examined in twelve studies (n=12). Married
status predominated in all of these studies. It ranged from
56.6% reported in the study by Berraho et al. ( 2012) [4]
, to 81% reported in the studies by Maamri et al. (2011) [9]
and Imad et al (2019) [15]. A significant difference between
different marital status was reported in the study by Berraho
et al. (2017)[11].

Socio-economic level

Seven studies (n=7) analyzed the socio-economic level of
patients [4,8,9,11,12,14,17]. It was considered low in all studies
with a percentage between 64 and 92.2. Two studies (n=2)
reported low monthly income for patients [12,17]. The study
by Berraho et al.,, (2017) showed the low socio-economic level
(83.5%) by specifying the rate of unemployed patients (91%)
[11].

Health Insurance

Four studies reported the issue of patient medical insurance
[4,8,11,13]. The rate of patients with health insurance did not
exceed 15% in all four studies. The study by Imad et al., (2019)
found that 77.33% of the study population was affiliated to the
medical assistance scheme [12].

Proportion of cancer risk factors in Morocco according to
selected studies

We limited ourselves to the following four risk factors:
smoking, alcohol consumption, obesity/overweight and family
history. Thirteen studies (n=13) examined a single risk factor

[4,9,11,13,19-27], (n=4) studies reported two factors [14,28-30],
three risk factors were addressed in (n=3) studies [10,16,17],
and (n=2) studies reported all four risk factors [15,31].

Twelve studies (n=12) reported smoking as a risk factor for
cancer with a percentage from 2.1 % to 86.15%) [10,11,14-
19,24,26-28]. It is strongly associated with lung cancer in the
study by Belmokhtar et al., (2019) [19]. The study conducted
in Fez by Khalis et al,, (2018) showed a very high proportion
of passive smokers (44.7%) [17]. Alcohol consumption was
reported in (n=5) studies, with a percentage from 1.69% to
17.4%) [10,14-16,31]. A statistically non-significant inverse
association was reported in (n=4) studies between alcohol
consumption and the risk of developing cancer [10,14,16,31].
Obesity/ overweight was reported in (n=7) studies: (9.7-
46.8%) for obesity and overweight (32.3-53%), respectively
[15,17,22,23,29-31]. Fourteen studies (n=14) addressed the
family history of cancer. It was between 0.64 and 22.6% (Table
3).

Epidemiological profile of cancer patients in Morocco according
to the studies analyzed

The epidemiological profile of cancer patients was explored in
(n=36) studies. Histologic type was revealed in (n=28) studies,
age at diagnosis in fourteen studies (=14), twenty-four specified
the stage of the tumor, and (n=7) studies showed medical and/
or surgical history of patients.

Histological type by cancer site

In studies investigating lung cancer, adenocarcinoma was
the most common histological type (40.2-59%) [19,27,32].
For colorectal cancer, Lieberkiihnien adenocarcinoma was
predominant (82-97%) [15,33].
sexes, Infiltrating Ductal Carcinoma (IDC) was common with a
proportion ranging from 86 to 96.4% [25,34-39].

Age of patients at the time of diagnosis

Age at diagnosis ranged between 5 and 71.1 years. The average
age at highest diagnosis (71.1 years) was found in patients

For breast cancer in both

Table 1. Socio-demographic characteristics of cancer patients in Morocco according to selected studies (Part I)

Studies Age Place of residence Level of education Marital status
(Years) (%) (%) (%)

Imad & al. 2019 ** Casablanca 55,49 1020 7511 U 47,56 77,78 M

Abbass & al. 2011 ** Fez 45 M w

Mellouki & al. 2018 7* Fez 48 2.4 5%

Laamiri & al. 2013 * Rabat 45,83 W

Lachgar & al. 2016 * Rabat 59 MAs 89.4% M

Bourhafour & al. 2011 38 Rabat 67R M

Khalis & al. 2018 '® Fez 48,6 ° W 67.9 63.7"' 64.6 M

Slaoui & al. 2016 *' Rabat 489S W

Al Jarroudi & al. 2017 74 Oujda 45,6 WS W

Raissouni & al. 2012 7 Rabat 44 2.1 %R

Slaoui & al. 2015 %' Rabat 581 M

Bennis & al. 2012 7 Fez 45 w

Belhamidi & al. 2018 ** Meknés 56.8 1.5k 60 "4

Laamiri & al. 2016 * Rabat 32.84° w

Laamiri & al. 2015 Rabat 45.83° w

Zakkouri & al. 2015 ¢ Rabat 55.68 w

Berraho & al. 2012 ° Casablanca/Rabat 51,98 w 60.814 795! 56.6 M

Rais & al. 2012 ¢ Rabat 46 M w

Hazmiri & al. 201 & Marrakech 828 1.6k

MA: median age, SR: sex ratio, FS: female sex, MS: male sex, M: men, W: women, RA: rural area, UA: urban area, I: illiterate, M: married, S: significant, RF: risk factor
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Table 2. Socio demographic characteristics of cancer patients in Morocco according to selected studies (Part I1)

Studies Cities

IMAD & al. 2019 '®
Belmokhtar & al.2019 *°
Boufettal & al. 2015 7°
Khalil & al. 2016 '
Slimani & al. 2016 “°
Errahhali & al. 2017 &
Berraho & al. 2012 °
Maamri & al. 2011 °
KENNANY & al. 2019 *
ISMAILI & al. 2014 *
Laamiri & al. 2014

CHBANI & al. 2012 "

BENBRAHIM & al. 2017 *¢

Karkouri & al. 2010 ©

EL MAJJAOUI & al.2014

Benlahfid & al. 2017 "
Mellouki & al. 2014
Elmajjaoui & al. 2016 '
HARMOUCH & al. 20127
Errahhali & al. 2016 '°
Khalis & al. 2018 '®
Berraho & al. 2017 2
Smith & al. 2015 72

EL AMRANI & al. 2018 '®
Obtel & al., 2015 ®

MA: median age, SR: sex ratio, FS: female sex, MS: male sex, M: men, W: women, RA: rural area, UA: urban area, [: illiterate, M: married, S: significant, RF: risk factor

Casablanca

Oujda

Casablanca
Casablanca

Rabat

Oujda

Casablanca, Rabat

Oujda

Casablanca, Rabat, Oujda, Fez, Marrakech

Rabat

Rabat

Fez

Fez

Casablanca/Rabat
Marrakech
Casablanca

Fez

Casablanca/Rabat
Rabat

Oujda

Fez

Rabat, Casablanca, Fez
Marrakech Casablanca
Fez

Casablanca/Rabat

Table 3. Risk factors for cancer in Morocco according to selected studies

Studies

Tobacco

(%)

Alcohol consumption

(%)

Obesity/Overweight

(%)

Age Place of Level of Marital Status
(Years) residence (%) education (%) (%)
56,65 117 R 80 U 501 81 M
58 VA 91% s - -
43 w - - -
47,8 w - - 59.3M
61 M - - -
- 1.97 % 79 WA - -
52,1 w 59.2 U 84.41 68.7M
- w - 66l 81 M
56.45 50.70%F¢ 69.20 VA 63.20I 76.30M
47 A w - - -
45835 w - - -
53 55% M - - -
47 WS w - - -
93 1.3 - - -
56 M 2.08 - - -
55.55FF 0.88 ** 63.8 - -
58 255 56.3 U - -
50 MA w - - 8oM
8,36 1.225% - - -
53 MA 2.1 R - - -
497 w 67.9 U 66.71 653 M
51,9 w 59.4 U 84.31 59.7M
60 MA 1.7 s 79 WA - -
40 1.16 R 61.50 48,6l 77.3M
50.5 A W/M - - -

Family History

(%)

IMAD & al. 2019 '®
Belmokhtar & al. 2019 %°
Khalil & al. 2016 '
Berraho & al. 2012 *

Maamri & al. 2011 ©

KENNANY & al. 2019 *

Laamiri & al. 2014 2

EL MAJJAOUI & al.2014 #°

Benlahfid & al. 2017 "
Mellouki & al. 2014 >
Khalis & al. 2019 "7
Berraho & al. 2017 '
EL AMRANI & al. 2018 '*
Laamiri & al. 2013 2*
Khalis & al. 2018 '®
Slaoui & al. 2016 *'
Raissouni & al. 20127
Laamiri & al. 2016 *°
Laamiri & al. 2015 22
Zakkouri & al. 2015 2
Berraho & al. 2012 °

Rais & al. 2012 ¢

OW: overweight, Ob: obesity, NS: not significant, PS: passive smoking

Casablanca
Oujda

Casablanca
Casa/Rabat

Oujda

Casablanca, Rabat,
Oujda, FEZ Marrakech

Rabat
Marrakech
Casablanca
FEZ

FEZ

Rabat, Casablanca FEZ

FEZ

Rabat

FEZ

Rabat
Rabat
Rabat
Rabat
Rabat
Casa/Rabat

Rabat

32
86.15

12.10

30.5
234
30.4
23
2.1
22,4

44775

125

530W/140®

43.70W/15.800°

40.40W/390®

40.40W/38.40 ®
36.30W/46.80 °
27.90°

32.30W/9.70 °

226
28

150

5.50

0.64

19.2

9.3

16.5

14.6

73

143

16.8

7.8
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with colorectal cancer [33]. For pediatric tumours, the age of
the children at diagnosis ranged from 5 to 9.3 years [5,7].
Tumor staging

Colorectal Cancer: According to the study by Belhamidi et al.
(2018), 55% of the population studied had stage Il colorectal
cancer [33]. Two studies (n=2) attributable to Imad et al. (2019),
found advanced stages of colorectal cancer: (40% stage Ill and
36% stage V) in the first study (54.65% stage Il and IV) in the
second [12,15].

Lung cancer: Tumors were diagnosed at advanced stages
(stage Il and IV) [19,27,32]. The study by Belmokhtar and al.
(2019) reported a proportion of 97% of patients with stage IlI
and IV lung cancer [19]. The study by Obtel and al. (2015) found
a significant difference between the two sexes [18].

Breast cancer: The study by Obtel et al. (2015) found a
predominance of stage Il patients (59%) [18]. In two studies
(n=2), the frequency of patients with stage Il breast cancer
ranged from 56 to 61.1% [30,34]. For stages Il and Ill, the
proportion of patients ranged from 77.8 to 82% [37,38].
Cervical cancer: Patients were identified in the Obtel Study
(2015) as stage lll (65.7%) [18]. In addition, the study by El
Majjaoui et al. (2016) classified patients with advanced cervical
cancer in stages Il and IV (88%) [40].

Medical and Surgical History

Diabetes was reported in (n=4) studies [10,15,19,26]. It was
between 4.6 and 46.7%. Hypertension was identified in two
studies (n=2), with a proportion between 2.44 and 42.6%
[10,19]. The study by Benlahfid et al. (2017) found a surgical
history in the study population (34%) [10]. In addition, the study
by Berraho et al. (2017) on cervical cancer showed the existence
of Sexually Transmitted Infections (STls) in 92.5% of the study
population [11].

Discussion

According to the results of our review, cancer in Morocco
affected the young population. It appeared at an average age
between 8.3 and 62.0 years. Our review revealed a high male
sex ratio. Among 19 studies of both sexes, 13 reported male
dominance. This may be due to the difference between the high
global incidence of cancer in men compared to women.

The studies, reported a high
predominance of illiterate patients between 47.6 and 84.4%.
This may be explained by the fact that illiterate patients do
not seek early detection of cancer. Another study conducted in
Tunisia confirmed that the level of education was an obstacle
to cancer detection [42].

Regarding socio-economic status, we found a high percentage

subjects of our review,

of patients with a low socio-economic status (64.0-92.2%). In
addition, the studies by Berraho and al., (2017) and EL Amrani
et al, (2018) reported a significant association between low
socio-economic status and the risk of cancer occurrence
[11,14].1st study: OR=2,2; 95% Cl 1,2-3,9 and 2nd study: OR=
3,82;95% Cl (1,38-10,55). These results were corroborated by
a study in France, which attributed several types of cancers to
low socio-economic status [43]. Thus, the study by Errahhali et
al., (2017) reported 83.4% of unemployed patients [8] and 80%
were poor according to another study [9]. The study by Khalis

et al,, (2018) showed that 40.9% of patient households had a
monthly income below 2000 MAD [17]. Low socio-economic
level, in our context, is a determinant of cancer occurrence and
a barrier to access to diagnosis and treatment.

With regard to health insurance, our review found a very low
proportion of patients with medical coverage, no more than
15%. The study by Imad et al. (2019) found a high frequency
(77.33%) of patients affiliated to the medical assistance
system (RAMED) [12]. This can be explained by the fact that a
high proportion (78.4%) of the employed workforce in Morocco
is not subject to any health insurance organism.

The pathogenesis of cancer is multifactorial. Lifestyle or
behavioural factors are no longer in evidence today. Smoking
is @ major known cause of cancer-related deaths worldwide. In
addition, a causal link has been established between smoking
and twelve types of cancer [44]. In our review, smoking was
considered a risk factor for several types of cancer. Indeed, the
study by Belmokhtar et al. (2019) reported a highly significant
association between tobacco consumption and lung cancer
[19], with a significant difference between sexes (p< 0,001).
A study conducted in the United States of America (USA) in
2014 supported our results, reporting that 3% of incident cancer
cases were smokers, with a high proportion of smokers for lung
cancer (81.7%) [45].

Concerning alcohol consumption, the results of our review
showed low frequencies of alcohol consumption among the
populations studied (1.69-17.4%). Several studies, subjects
of our review, reported a non-significant inverse association
between alcohol consumption and the risk of cancer. Our results
are different from those confirmed by a French study, which
showed that alcohol was the cause of 28,000 new cases of
cancer. The same study found that 57.7% of esophageal cancer
and 48.0% of liver cancer were attributable to alcohol [46]. In
addition, a review of the literature concluded that the risk of
cancer becomes greater if there is a synergistic interaction
between alcohol consumption and smoking [47].

Evidence of a causal link between obesity and the development
of cancer has been established [48]. Several epidemiological
studies have correlated overweight with an increased risk of
cancer occurrence in various locations [49]. In this regard, the
results of our review revealed high frequencies of obesity (9.7-
46.7%) and overweight (32.3-53.0%) in the populations studied.
The idea behind this confirmation is the high prevalence of
obesity (14%) and overweight (30%) in the Moroccan population
[50]. An American study came to support our results, revealing
a significant proportion of cancer (7.8%) attributable to obesity
[45].

With respect to family history of cancer, several epidemiological
studies have shown their association with an increased risk of
developing cancer [51]. The shares attributable to family history
were proportional to the location of cancer. It was 5-10% for
breast cancer [52], 2.0-9.4% for colon cancer and 4.6-9.5%
for prostate cancer [51]. The results of this review reported a
frequency of patients with a family history ranging from 0.64
to 22.6%. Some characteristics of cancer patients in relation to
family history have been revealed in this study.

In regard to the cancer epidemiology profile, we looked at four
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elements: histological type, average age at diagnosis, staging,
and medical history of cancer.

For lung cancer, adenocarcinoma was the most common
histological type (40.2-59.0%). This can be explained by
variations in smoking behaviour and the new composition
of cigarettes. Moreover, in 2015, adenocarcinoma was the
predominant histological type in Tunisia (46.3%) [53].

As for colorectal cancer, a highly elevated frequency of
Liberkuhnian adenocarcinoma has been reported
review. Our results were consistent with a French study, which

in our

confirmed that more than 95% of colorectal.

For breast cancer, our review revealed that infiltrating ductal
carcinoma was the most common (86- 96.4%). These results
were identical to those found in a Tunisian study for breast
cancer, where the frequency of ductal infiltrating carcinoma
was 94.6% [54]. For cervical cancer, our review reported a
high frequency of squamous cell carcinoma (94.0%). The
situation was similar in the Maghreb countries, in both Tunisia
and Algeria, squamous cell carcinoma was the most frequent
histological type in cervical cancer patients, with 86.2% and
90.5% respectively [55]. In addition, we found that breast and
cervical cancer accounted for 56.3% of female cancers [18].
Cancer in Morocco was diagnosed at a young age, 67.0%
were under 50 years of age [18]. Indeed, for breast cancer,
two studies reported a young age (46.0-46.8 years). This can
be explained by the policy of early detection of breast cancer
envisaged by the Ministry of Health in Morocco.

The highest average age at diagnosis in our review was found
in patients with colorectal cancer. This can be explained by the
fact that colorectal cancer is a specific tumor of the elderly
with recourse to late diagnosis.

Concerning the staging of tumors, 2/3 of the studies that
looked at colorectal cancers revealed a predominance of tumors
classified in advanced stages (Il and V). Lack of knowledge of
the symptoms associated with this type of cancer may explain
the delay in diagnosis.

For lung cancer, the studies, subjects of our review, showed a
highly elevated frequency of patients diagnosed at advanced
stages (Ill and IV). This may be explained by the late onset
of symptoms indicative of the disease. Our results were
corroborated by a Tunisian study, which reported a high
frequency of patients with lung cancer classified as advanced
(1B and 1V) [56].

The results of the studies analyzed, in relation to breast cancer,
reported a predominance of diagnosed tumors oscillating
between intermediate stages (I and Il) and stage Ill. This comes
back to the policy of early detection of breast cancer undertaken
in Morocco for several years. The results of our review were
inconsistent with those of Canada, where 70% of breast cancer
cases are diagnosed early, at stages | and Il [57].

For breast and cervical cancer, our review identified a delay
in screening for cervical cancer, stage lll and IV. This type of
cancer is much more related to underprivileged social classes,
which can be explained by difficulties in accessing early
screening despite the efforts made.

For pancreatic cancer, we have identified 59.3% of patients
diagnosed at stage IV. These results are identical to those in
Canada, 57% of pancreatic cancer cases were Stage IV [58].

This can be explained by the fact that most pancreatic cancers
are not related to a preventable risk factor, and the tumor
causes noticeable symptoms only in advanced stages.
As for epidemiological
have established an association between certain diseases
and cancer. In this sense, the study by Gariani et al.,, (2010)
confirmed a high frequency of certain cancers in the case of
diabetes. Pancreatic cancer has been found in diabetics (80%),
bladder cancer (40%) [59]. Similarly, diabetes increases the risk
of colorectal cancer by 1.2 to 1.5 times [58]. The results of our
review were consistent with those reported above. Diabetes
was found in patients with colorectal cancer (19%) [15],
gastric cancer (46.7%) [10] and pancreatic cancer (6%) [26].
The association between diabetes and risk of colorectal cancer

medical history, several studies

occurrence can be explained by hyperinsulinemia and exposure
to carcinogenic agents for the intestinal mucosa, caused by a
longer intestinal transit time [59].

Concerning Arterial Hypertension (AHT), two studies in our
review reported the presence of Arterial Hypertension in the
populations studied: the first found a high frequency of Arterial
Hypertension in patients with digestive cancer (42.6%) [10], and
the second study reported 2.44% in cases of lung cancer [19].
In these two studies, AHT was found in parallel with diabetes.
The presence of AHT in cancer patients can be explained by
the behavioral risk factors favoring both cancer and high blood
pressure (obesity, alcohol, tobacco, physical inactivity, etc.).
Regarding the history of sexually transmitted infections, the
study by Berraho and al. (2017), part of our review, found a
high frequency of STls (90.2%) in patients with cervical cancer
[11]. These results were corroborated by a study conducted in
Africa on cervical cancer, which found a high frequency of STls
(70.2%) in patients with cervical cancer [60]. This may be due to
the Human Papilloma Virus (HPV) responsible for STls.
Limitations

Our systematic review has some limitations. Cancer studies
did not cover all regions of the country. No studies included
in this review were conducted in the northern and southern
regions of Morocco. In addition, despite data from Casablanca
and Rabat registries, these studies were carried out only in
university hospital centers; none of these studies considered
either regional centers or private oncology centers.

Conclusion

The studies analyzed showed particularities of cancer in
Morocco. Most of the population affected by cancer was young,
with low-income levels and a gender predominance of males.
Several types of cancer in Morocco are diagnosed at advanced
stages compared to Western countries. It is highly recommended
to study the factors behind the delay in diagnosis and how
to deploy more efforts in the prevention and early detection
in order to reduce the incidence of cancer in the Moroccan
population.
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