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Abstract 
Background: The aim of the present study was to eva-
luate the prevalence of conventional cardiovascular 
risk factors and their association with socio-economic 
factors in a population treated in the Department of 
Cardiology at Ibn Rochd University Hospital of Ca-
sablanca, Morocco by an acute coronary syndrome. 
Method: The study was performed in 199 consecutive 
patients during the acute phase of an acute corona-
ry syndrome. The enrolment criteria were admission 
within 24 hours after the onset of chest pain. The 
most common conventional cardiovascular risk fac-
tor in these patients was currently tobacco smoking 
followed by hypertension and diabetes. 
Results: Prevalence of hypertension and diabetes was 
higher in women with acute coronary syndrome than 
in men. This difference was also maintained after 
adjustment by age. Higher frequency of individuals 
with low and moderate work-related stress than in-
dividuals showing high work-stress levels was ob-
served. However, more women than men with high 
work-stress level suffered acute coronary syndrome. 
This statistical difference disappeared when age was 
used as covariant. There was no statistical difference 
in job-related physical activity between men and wo-

men. Moreover, there was no association between 
work-stress level, job-related physical activity and 
conventional cardiovascular risk factors. 
Conclusion: The most prevalent conventional risk 
factors showed by the acute coronary syndrome pa-
tients included in the study were current tobacco 
smoking, diabetes and hypertension. Women showed 
higher levels of work-stress than men. However, so-
cioeconomic factors were not associated with the pre-
valence of conventional cardiovascular risk factors in 
both men and women.
Keywords: Acute coronary syndrome, Cardiovascu-
lar risk factors, Socioeconomic factors.

Résumé 
Contexte : Le but de la présente étude était d’évaluer 
la prévalence des facteurs de risque cardiovasculaires 
conventionnels et leur association avec des facteurs 
socio-économiques dans une population traitée pour 
un syndrome coronarien aigu, au département de car-
diologie du CHU Ibn Rochd de Casablanca au Maroc. 

Méthode : L’étude a été réalisée chez 199 patients 
consécutifs au cours de la phase aiguë d’un syndrome 
coronarien aigu. Les critères d’inclusion étaient l’ad-
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mission dans les 24 heures après le début de la dou-
leur thoracique. Le facteur de risque cardiovasculaire 
conventionnel le plus courant chez ces patients était 
essentiellement le tabagisme, suivi de l’hypertension 
artérielle et du diabète de type II.
Résultats : La prévalence de l’hypertension et du 
diabète était plus élevée chez les femmes atteintes 
du syndrome coronarien aigu que chez les hommes. 
Cette différence s’est également maintenue après 
ajustement en fonction de l’âge. Une fréquence plus 
élevée d’individus avec un stress au travail faible et 
modéré que des individus présentant des niveaux de 
stress au travail élevés a été observée. Cependant, 
les femmes qui souffraient d’un syndrome corona-
rien aigu avaient un niveau de stress au travail plus 
élevé que les hommes. Cette différence statistique a 
disparu lorsque l’âge a été utilisé comme covariant. 
Il n’y avait pas de différence statistique dans l’acti-
vité physique liée au travail entre les hommes et les 
femmes. De plus, il n’y avait aucune association entre 
le niveau de stress au travail, l’activité physique liée 
au travail et les facteurs de risque cardiovasculaires 
conventionnels.
Conclusion : Les facteurs de risque conventionnels 
les plus répandus chez les patients atteints du syn-
drome coronarien aigu inclus dans l’étude étaient le 
tabagisme actuel, le diabète et l’hypertension. Les 
femmes présentaient des niveaux de stress au travail 
plus élevés que les hommes. Cependant, les facteurs 
socioéconomiques n’étaient pas associés à la préva-
lence des facteurs de risque cardiovasculaires conven-
tionnels chez les hommes et les femmes.
Mots-clés: syndrome coronarien aigu, Facteurs de 
risque cardiovasculaire, Facteurs socio-économiques.

Introduction 

The prevalence of cardiovascular disease (CVD) and, 
specifically, acute coronary syndrome (ACS), varies 
across regions and countries of the world and seems 
to be related to socioeconomic aspects. Prevalence 
of ACS used to be higher in developed industrialized 

countries than in developing countries [1-4]. In recent 
decades this trend has been reversed, so that ACS de-
creased in developed countries and increased in deve-
loping countries [5]. In developed western countries, 
the reduction of morbidity and mortality in ACS has 
been attributed to three main causes: a) the identifi-
cation and prevention of primary CV risk, b) the use 
of modern / new CV and metabolic drugs to treat risk 
factors and ACS, and, c) improving secondary pre-
vention, including lifestyle.
The appreciation of the crucial role of cardiovascu-
lar CV risk factors as triggers of ACS is one of the 
most significant advances for their understanding and 
prevention. In this regard, extensive clinical and epi-
demiological investigation established that smoking, 
diabetes, hyperlipidemia, and hypertension are inde-
pendent risk factors associated with increased risk 
of CVD and ACS. In recent years, there has been an 
exponential increase in CVD and ACS in different 
regions such as Latin America, North Africa, Middle 
East and some Asian countries, where they have be-
come a major cause of morbidity and mortality [6, 7].
The results of a national survey conducted in Moroc-
co in 2000 showed that the prevalence of major CV 
risk factors was increasing in the past years [8]. The 
study concluded that the situation in Morocco was 
comparable to that observed in most Mediterranean 
countries, including the Western and the Eastern Me-
diterranean. The increase in life expectancy, the wes-
ternization of dietary habits, low physical activity and 
smoking, along with hypertension and diabetes were 
suggested as the main risk factors for CVD in the sur-
veyed Moroccan population [9, 10]. A recent epide-
miological study conducted in a large sample of indi-
viduals from Morocco, Algeria and Tunisia, showed 
a high prevalence of hypertension. In addition, a re-
cent study also showed a high prevalence of smoking 
among men in the rural population of Morocco [11].
Currently, identification of the most prevalent risk 
factors associated with ACS remains to be inadequa-
tely established in Morocco. Identification of such 
CV risk factors is essential to establish appropriate 
preventive and management strategies. Further to the 
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traditional CV risk factors, emerging attention has 
opened towards the analysis of patterns related to li-
festyle and socioeconomic aspects. In western deve-
loped countries, mortality rates for CV events show 
consistent and robust socioeconomic gradients, with 
high rates observed among those with high levels of 
social deprivation.
Socioeconomic imbalances are reflected in modi-
fiable factors, such as overweight, obesity, and se-
dentary lifestyle. These conditions are associated to 
numerous co-morbidities that affect CV risk, such 
as dyslipidemia, hypertension, diabetes, and meta-
bolic syndrome. Accordingly with the World Bank, 
Morocco is a lower/middle-income country where 
the prevalence and burden of risk factors associated 
with CVD and ACS increased in the past years, and 
represents a growing public health concern [12]. To 
our knowledge, information about the association 
between conventional CV risk factors and socioe-
conomic risk factors, and their influence in ACS is 
scarce in the Moroccan population. Therefore, the 
aim of the present study was to evaluate the preva-
lence of conventional CV risk factors and their asso-
ciation with socio-economics factors in a population 
attending to the Center of cardiology at Ibn Rochd 
University Hospital of Casablanca.

Methodology

Patients
The study included 199 patients during the acute 
phase of a coronary syndrome. The enrollment crite-
ria were admission within 24 hours after the onset of 
chest pain. The patients were consecutively admitted 
between May 2018 to May 2019 in the Center of car-
diology at Ibn Rochd University Hospital of Casa-
blanca. 
In addition, the enrolled patients included in this ob-
servational study have been informed about the ob-
jectives of the study and they agree to participate 
in this study protocol approved by the Institutional 
Review Boards of Ibn Rochd Hospital Center (Ca-
sablanca) according with the ethical standards of the 

responsible regional committee on human experi-
mentation and with the Helsinki Declaration of 1975, 
as revised in 2000. All participants provided informed 
consent prior to the start of the study.
ACS was diagnosed based on the prolonged chest 
pain, changes on standard electrocardiogram or tro-
ponin I (TnI) over 0.4 ng/mL. Patients with a histo-
ry of neoplasia, infections or autoimmune disease, 
or any surgical procedure in the preceding 6 months 
were excluded.  
Conventional CV risk factors
Dyslipidemia was defined as previously diagnosed by 
a physician, receiving lipid lowering drugs, or either 
total cholesterol >200 mg/dL, LDL-cholesterol >100 
mg/dL or serum triglyceride >150 mg/dL [13]. 
Hypertension was defined as previously diagnosed 
by a physician, receiving medication to lower blood 
pressure, or known blood pressure, 140 mm Hg systo-
lic or 90 mm Hg diastolic on two or more occasions. 
It was based on the JNC8 guidelines [14].
Diabetes mellitus was defined as previously dia-
gnosed by a physician and defined according to the 
Clinical guidelines Task Force from the International 
Diabetes Federation [15].
Current smoking status was determined by an inter-
view without any biochemical validation. Current 
smoker was defined as a person who regularly smokes 
either daily or occasionally (several times a week or 
a month). Body mass index (BMI) was used to define 
overweight as ≥ 25 kg/m2.
The study was carried out in accordance with the De-
claration of Helsinki and with the informed consent 
of patients.
Socioeconomic parameters
Monthly income was defined including all sources 
in the household. Socioeconomic status was classi-
fied based on type of monthly income as: satisfactory 
(residence in a villa and/or monthly income > US$ 
500), moderate (monthly income US$ 300–500) or 
low (monthly income < US$ 300).
Work-stress level was classified into three categories: 
low, moderate and high based on specific job-related 
questions [16]. 
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Physical activity developing the professional work 
was defined as: vigorous (accelerated breathing), 
moderate (rhythmic breathing or walking). Physical 
activity that lasted < 10 minutes was considered as 
sedentarism. 
Statistical analysis
Results are expressed as mean ± S.E.M. To compare 
the different risk factors, a chi-square test was used. 
Logistic regression analysis was used to correct the 
associations for possible bias due to age.  The results 
were calculated assuming a type I error probability of 
<0.05. The data were analyzed by the SPSS software 
package (SPSS for Windows; SPSS Inc, Chicago, IL, 
USA; version 22.0).

Results 

Anthropometric characteristics and conventional CV 
risk factors data
Table 1 shows age, gender and conventional CV risk 
factors of the included population. Approximately, 
half of the patients were under 60 years old.  Indeed, 46 
patients were <50 years and 62 patients were between 
50-59 years whereas 46 patients were between 60-69 
years and 45 patients had more than 70 years. The 
most common CV risk factor in the patients under-
going an ACS was currently tobacco smoking fol-
lowed by hypertension and diabetes (Table 1). The 
recorded BMI suggested slight overweight in the in-
cluded population.
Gender-associated differences
Percentage of men and women undergoing an ACS 
either younger or older than 60 years old were not 
significantly different (Table 1). Prevalence of hy-
pertension in women with ACS was higher (p<0.05) 
than in men.  This difference remained significant 
after adjustment by age (Table 1). The incidence of 
diabetes mellitus was also more prevalent (p<0.05) in 
women than in men. This difference was also obser-
ved after adjustment by age (Table 1). At the time of 
inclusion, there was no difference in the percentage of 
men and women with dyslipidemia. At inclusion none 
of the included women were current active smokers, 

while 65.5% of the men were actively smoking. No 
overall significant difference between men and wo-
men were observed with respect to BMI values (Table 
1).
Socio-economic characteristics and ACS
As shown in table 3, most of the patients were living 
in urban rather than in rural areas. In the studied po-
pulation, prevalence of low monthly-income was 
markedly higher than medium- and high-monthly in-
come, and it was not modified when men and women 
were compared (Table 2) 
Work-related stress level was also evaluated as a 
possible risk factor associated with suffering an 
ACS. As shown in table 3, proportion of individuals 
showing low and moderate work-related stress was 
higher (p<0.05) than patients with high work-stress. 
Moreover, the proportion of women with high work-
stress level were higher (p<0.05) than that of men. 
The percentage of women with moderate work-stress 
level tended to be lower than that of men (Table 2). 
However, the statistical difference found in work-
stress level with respect to gender disappeared when 
age was used as co-variant.
Most of the patients required physical activity to carry 
out their jobs (Table 2). Job-related physical activity 
was moderate in most of the patients. There was no 
statistical difference in job-related physical activity 
between men and women.
Relationship between conventional CV risk factors 
and socio-economic characteristics 
Table 3 provides data on the relationship between the 
residence area and the incidence of conventional CV 
risk factors. No differences between rural or urban 
area of residence were found in the prevalence of hy-
pertension, diabetes mellitus, dyslipidemia, smoking 
and BMI. No association between either work-stress 
level or job-related physical activity, and conventio-
nal CV risk factors was found (Tables 4 and 5).
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Table 1. Prevalence of conventional cardiovascular risk factors in total population included in the study and 
in women and men with ACS

Variables All (n=199) Men Women p value p value adjusted by age

Gender                      145(72.8%) 54 (27.13) 0.03
Age
< 60 128 (64.3%) 84(57.90%) 24 (44.4%)

0.1
≥ 60 71 (35.7%) 61(42.10%) 30(55.60%)

Hypertension 80 (40.2%) 49(33.80%) 31(57.40%) 0.003 0.006

Diabetes mellitus 79 (39.7%) 46(31.70%) 33(66.10%) <0.001 < 0.001

Hyperlipemia 57 (28.7%) 21 (14.50%) 11 (20.40%) 0.31 0.29

Tobacco smoking 95 (47.7%) 95 (65.5%) 0 (0%) < 0.001 < 0.001

BMI 25.56± 4.67%

< 25 73 (54.90%) 23 (44.2%) 0.19 0.15

≥ 25 60 (45.10%) 29 (55.8%) 0.21 0.18

Table 2. Prevalence of socioeconomic factors in the global population and divided by men and women with 
ACS

Parameters All Men Women P value P value adjusted 
by age

Urban 149 (74.9%) 109 (75,2%) 40 (74,1%)
0,87 0,93

Rural 50 (25.1%) 36 (24,8%) 14 (25,9%)

Socioeconomic status

Low 151 (75.9%) 110 (75,9%) 41 (75,9%)

0,99 0,99Medium 47 (23.6%) 34 (23,4 %) 13 (24,1%)

High 1 (0.5%) 1 (0,7%) 0 (0%)

Work-stress level

Low 75 (37.7%) 53 (36,6%) 22 (40,7%)

0,012 0,16Moderate 88 (44.2%) 69 (47,6%) 19 (35,2%)

High 36 (18.1%) 23 (15.9%) 12 (24.1%)

Professional physical activity

None 16 (8.0%) 11 (7,6%) 5 (9,3%)

0,18 0,23Moderate 162 (81.4%) 117 (80,7%) 45 (83,4%)

Vigorous 21 (10.6%) 17 (11,7%) 4 (7,4%)

Results are number and percentage (%) of patients.
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Table 3. Association between rural and urban residence and conventional cardiovascular risk factors. 
Variables Rural Urban p value p value adjusted by age

Age
< 60 23 (46.00%) 85 (57.00%) 0.17
≥ 60 27 (54.00%) 64 (43.00%)

Hypertension 22 (44.00%) 58 (38.90%) 0.53 0.64

Diabetes mellitus 15 (30.00%) 64 (43.00%) 0.10 0.09

Hyperlipemia 8 (16.00%) 24 (16.10%) 0.99 0.99

Tobacco smoking 23 (46.00%) 72 (48.30%) 0.78 0.86

BMI

< 25 26 (57.80%) 70 (50.00%)
0.36 0.40

≥ 25 19 (42.20%) 70 (50.00%)

Results are number and percentage (%) of patients. Body Mass Index (BMI) 

Table 4. Association between socioeconomic status and conventional cardiovascular risk factors. 

Variables Low socioeconomic 
status

Medium-high socio 
economic status p value p value adjusted by age

Age
< 60 79 (52.30%) 29 (60.40%) 0.33
≥ 60 72 (47.70%) 19 (39.60%)

Hypertension 57 (37.70%) 23 (47.90%) 0.21 0.15

Diabetes mellitus 55 (36.40%) 24 (50.00%) 0.09 0.09

Hyperlipemia 23 (15.20%) 9 (18.80%) 0.56 0.58

Tobacco smoking 75 (49.70%) 20 (41.70%) 0.33 0.29

BMI

< 25 78 (55.70%) 18 (40.00%)
0.07 0.08

≥ 25 62 (44.30%) 27 (60.00%)

Results are number and percentage (%) of patients. Body Mass Index (BMI)
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Table 5. Association between professional physical activity and conventional cardiovascular risk factors. 

Variables None physical 
activity 

Moderate physical 
activity

Vigorous physical 
activity p value p value adjusted 

by age
Age

< 60 11 (68.80%) 85 (52.50%) 12 (57.10%)
0.44

≥ 60 5 (31.30%) 77 (47.50%) 9 (42.90%)

Hypertension 5 (31.30%) 67 (41.40%) 8 (38.10%) 0.72 0.85

Diabetes mellitus 6 (37.50%) 63 (38.90%) 10 (47.60%) 0.73 0.71

Hyperlipemia 3 (18.80%) 26 (16.00%) 3 (14.30%) 0.93 0.93

Tobacco smoking 9 (56.30%) 74 (45.70%) 12 (57.10%) 0.48 0.57

BMI

< 25 9 (69.20%) 78 (51.00%) 18 (47.40%)
0.43 0.40

≥ 25 4 (30.80%) 75 (49.00%) 10 (52.60%)

Results are number and percentage (%) of patients. Body Mass Index (BMI) 

Discussion 

The present observational study shows, for the first 
time, the prevalence of conventional CV risk fac-
tors together with socioeconomic-related factors, in 
a Moroccan population suffering an ACS. The most 
prevalent conventional risk factor observed in the 
included patients was tobacco smoking followed by 
hypertension and diabetes. At the inclusion time du-
ring the acute phase of the coronary syndrome, the 
percentage of women suffering from both diabetes 
and hypertension were significantly higher than in 
men. It has to be mentioned that, at the inclusion time, 
none of the women were currently smokers, whereas 
65.5% of men were smokers.
Tobacco smoking is a known conventional cardio-
vascular risk factor in developed countries [9]. Our 
data showed higher prevalence of tobacco smoking 
in men than in general population. This could be due 
to the fact that the present data were obtained from a 
population with ACS, in which smoking is a frequent 
habit and well known CV risk factor. In the study, the 
percentage of current smokers undergoing an ACS 

was also markedly higher than that reported in other 
studies performed in comparable populations. The 
GRACE (Global Registry of Acute Coronary Events)
study included 19,325 patients with acute coronary 
syndromes from Europe, Australia, South and North 
America, where 27,3% of them were current smokers.  
Other studies including patients suffering an ACS in 
developed countries have reported proportions of cur-
rent smokers about over 30% [17]. 
As in other countries, social class is a main factor 
associated with the overall prevalence of current 
smoking in Morocco. Indeed, in men, smoking has 
been usually associated with low social class, whe-
reas in women has been associated with high social 
class [9]. The present study showed no differences 
between men and women in their socioeconomic sta-
tus. Since interviewing patients without any bioche-
mical validation determined current smoking status, 
it may produce some under-reporting degree, particu-
larly among women. Thus, the complete absence of 
tobacco smoking among women should be conside-
red an approximate result. However, the marked gen-
der difference in tobacco smoking between the indi-
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viduals suffering an ACS, may be strongly affected by 
sociocultural or religious reasons.  Indeed, in Moroc-
co, as in other countries of the Eastern Mediterranean 
region, smoking remains infrequent among women.
Hypertension and diabetes have been closely asso-
ciated with presentation of acute coronary syndromes. 
In this study approximately 40% of the included pa-
tients showed both hypertension and diabetes. In ad-
dition, significant higher percentage of females than 
males showed diabetes or hypertension. The preva-
lence of diabetes and hypertension in Moroccan gene-
ral population and in Moroccan migrants seems to be 
higher than in population from developed countries 
[18]. This high proportion of hypertension and dia-
betes among Moroccan people has been explained by 
a greater prevalence of obesity as well as socioecono-
mic factors [19]. However, in our study population, 
only a slight overweight was observed in both men 
and women. A previous report demonstrated higher 
hypertension prevalence among a lean African po-
pulation than that observed in the present population 
[20]. Similarly, in the present study socioeconomic 
status and work-stress levels were not associated with 
the observed greater proportion of women with dia-
betes and hypertension. 
A Moroccan national health survey from 2000 pre-
sented an average prevalence of diabetes of 6.6%, 
rising to 11.3% in urban areas [8]. Morocco is cha-
racterized by a contrast between urban and rural areas 
in terms of lifestyle, education, economic level and 
access to healthcare [21]. The present data suggests 
that area of residence was not associated with the 
high percentage of diabetes mellitus and hyperten-
sion, and even there was similar proportion of males 
and females from urban and rural areas. It should be 
mentioned that Casablanca is the economic capital of 
Morocco and even the rural surroundings are also in-
fluenced by the city in terms of urban lifestyle, higher 
income and wider range of educational level than in 
other areas of the country.
Age may contribute to the observed higher preva-
lence of diabetes and hypertension in women than in 
men. Older age is more closely associated with the 

appearance of diabetes and hypertension. However, 
the high prevalence of both CV risk factors remained 
significantly higher in women than in men after ad-
justment by age. In this regard, it has to be noted that 
age is a known risk factor for the ACS appearance. 
In developed countries, ACS is more frequent among 
middle-aged people. The Euroheart Acute Coronary 
Syndrome Study, showed that 23% patients under 
55 years, and 25% patients over 75 years suffered 
an ACS [22]. In the present study about half of the 
patients were under 60 years old. The apparent early 
presentation of an ACS in the studied population may 
be influenced by the high incidence of diabetes and 
hypertension, which is higher than that reported in de-
veloped countries.
Stress is a recognized cause to trigger ACS. In fact, 
work stress is associated with an increased relative 
risk for the first coronary event, and for recurrent 
events [23].  However, in our study most of the in-
cluded patients declared low and moderate work-
stress level and perhaps also shows a slight pro-
portion of women declaring high work-stress level. 
These apparent differences between men and women 
disappeared after adjusting by age. In addition, there 
was no association between work-stress level and the 
proportion of conventional risk factors in the studied 
population.
Sedentary lifestyle may also contribute to increase the 
incidence of both hypertension and diabetes. In this 
study, physical activity related to professional work 
was not associated with a high incidence of diabetes 
and hypertension in both women and men, and with 
any of the other analyzed conventional CV risk factor. 
Indeed, in our study the different degree of physical 
activity related to the professional job was not asso-
ciated with gender. Probably due to cultural charac-
teristics, Moroccan women had fewer opportunities 
than men to get involved in sport activities and this 
could result in a lower fitness level and/or higher me-
tabolic risk than men. Moreover, it has been reported 
that urbanization and high income are main deter-
minants of low physical activity in Moroccan adults 
[24]. However in our study, most of patients included 
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had moderate and vigorous physical activity and li-
ved in urban areas. For this reason, it was considered 
the physical activity required to develop the profes-
sional work. In this regard, it cannot be ruled out that 
percentage of men performing recreational physical 
activity could be higher than that of women. Thus, 
this aspect might have also contributed to the obser-
ved lower percentage of diabetes and hypertension in 
men than in women. However, other factors such as 
genetics, hormonal and nutritional factors should also 
be considered to explain the different incidence of 
both diabetes and hypertension between women and 
men suffering an ACS. 

Conclusion 

In summary, patients with ACS, showed high preva-
lence of tobacco smoking, followed by diabetes and 
hypertension as major conventional CV risk factors. 
Higher percentage of women showed hypertension 
and diabetes than men, while no woman was current 
smoker. Women showed higher levels of work-stress 
than men. However, no differences were observed 
between men and women in terms of urban/rural resi-
dence area, monthly income and job-related physical 
activity. Socioeconomic factors were not associated 
with the prevalence of conventional CV risk factors 
in both males and females. Consequently, it could be 
proposed that a better control of smoking, diabetes 
and hypertension, further to update healthy lifestyle, 
would contribute to reduce the prevalence and burden 
of these CV risk factors in the setting of ACS.
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