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Introduction: Morocco, a north African country undergoing a significant nutritional transition, with 
a clear shift from traditional dietary patterns towards those of the Western model. This transition has 
a profound impact on the health of its population, most notably in the rise of chronic illnesses and mainly 
cardiovascular diseases. The following cross-sectional study examines risk factors associated with these nutritional and lifestyle 
changes and their effects on cardiovascular risk among adults residing in Settat, central Morocco.
Subjects and Methods: The study was conducted between January 20th and April 25th, 2023, involving 981 participants aged 20 
and above who attended health centers in Settat. Risk factors were assessed using a questionnaire encompassing sociodemographic, 
health, clinical, dietary, and lifestyle data. To estimate cardiovascular risk, the National Health and Nutrition Examination Survey 
“NHANES” risk score was employed.
Results: Abdominal obesity, a sedentary lifestyle, hypertension, hyperglycemia, and hypercholesterolemia stood out as the most 
prevalent risk factors, with percentages of 44.3%, 69.7%, 17.6%, 15%, and 26.5%, respectively. As per the “NHANES” risk score, 
22.8% were projected to face a cardiovascular risk exceeding 20% within the following five years. This risk was notably linked to the 
population’s sedentary lifestyle and the dietary habits oscillating between the traditional Moroccan pattern and the Western one, 
marking the nutritional transition.
Conclusion: The high prevalence of cardiovascular risk factors underlines the substantial impact of lifestyle changes and nutritional 
transitions on cardiovascular risk. Consequently, this situation calls for immediate action to devise and deploy strategies aimed at 
promoting healthy lifestyle choices. Raising awareness about the critical importance of maintaining such a lifestyle is imperative to 
mitigate the risks and prevent the onset of cardiovascular diseases.
Keywords: Nutritional transition, lifestyle change, cardiovascular incidence, cardiovascular risk, settat, Morocco

Introduction
The annual mortality rate from cardiovascular diseases (CVD), the leading cause of death globally, has escalated from 
10% at the dawn of the 20th century to over 30% in the current era, with projections indicating a continued increase. By 
2030, it is expected that there will be over 23.6 million CVD-related deaths, with a staggering 80% predicted to occur in 
developing countries.1,2 The last few decades have marked a significant epidemiological shift in these regions, driven by 
unfavorable lifestyle changes, an aging population, and rapid urbanization.3,4 Morocco, mirroring many developing 
nations, has experienced a demographic and epidemiological transition, evidenced by declining fertility rates, increased 
longevity, and a growing elderly population.5,6

Simultaneous to these demographic shifts, a notable nutritional transition has unfolded. Traditional diets, rooted in the 
consumption of cereals, vegetables, and fruits, have long safeguarded a nutritional balance due to their rich composition of 
valuable nutrients – primarily fibers, vitamins, and natural sugar. However, there has been a shift towards Western dietary 
patterns, forsaking these nutritious elements for diets characterized by a scarcity of nutrients, an abundance of animal-based 
fatty acids, refined sugars, and processed foods.7 This dietary evolution, in concert with a surge in sedentary lifestyles,8–10 is 

Nutrition and Dietary Supplements 2024:16 1–13                                                                1
© 2024 Talha et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php 
and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work 

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Nutrition and Dietary Supplements                                                      Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 23 August 2023
Accepted: 13 December 2023
Published: 16 February 2024

N
ut

rit
io

n 
an

d 
D

ie
ta

ry
 S

up
pl

em
en

ts
 d

ow
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.d

ov
ep

re
ss

.c
om

/
F

or
 p

er
so

na
l u

se
 o

nl
y.

https://youtu.be/n6aRcs9HJRc
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com


contributing to a rise in cardiovascular risk.11,12 Obesity, hyperglycemia, hypertension, and dyslipidemia—all closely linked to 
poor diet and inadequate exercise—are prevalent comorbidities.13,14

Settat, a town with a rural heritage located in Morocco’s core, has experienced a gradual rise in urbanization, with figures 
climbing from 27.5% in 1994 to 31.2% in 2004, and 34.3% in 2014.15 This urbanization has likely affected dietary and 
lifestyle habits, influencing body metrics across the population. National studies have highlighted a significant uptick in the 
prevalence of overweight and obesity among Moroccans from all genders over the past twenty years, with a more pronounced 
increase in urban locales.16,17 This research endeavors to evaluate the cardiovascular risk within the Settat population and to 
corroborate the hypothesis that the epidemiological shift is directly impacting cardiovascular risk through examining the 
associations between cardiovascular risk factors and the dietary and lifestyle changes among adults in Settat.

Subjects and Methods
Study Population
This cross-sectional epidemiological survey was conducted between January and April 2023, and executed across health 
centers in all five communes of Settat/Morocco to ensure a strategic and exhaustive sampling that encompasses both 
Moroccan men and women who have at least been residing in Settat for a year and who are aged over 20. To maintain the 
specificity of the study, pregnant women, individuals with pre-existing heart disease, and those not meeting the 
aforementioned criteria were excluded. This careful selection process was designed to accurately reflect the impact of 
lifestyle and nutritional transitions on the cardiovascular health of our target population.

Ethical Considerations, Questionnaire, and Study Variables
The study was ethically approved by the research committee of Hassan First University and was structured following the 
ethical principles outlined in the Helsinki Declaration. Prior to the questionnaire administration, participants were 
introduced to the significance and purpose of the survey. After obtaining informed consent from each participant, a one- 
on-one interview between the surveyor and the respondent was conducted, comprising four main segments:

● Demographic and socio-economic data: This section included information on age, gender, origin, marital status, and 
educational level providing a demographic backdrop for the analysis.

● Lifestyle data: This segment involved dietary habits, assessed through a list of the most consumed foods in 
accordance with Moroccan dietary practices (Cereals, Meats, Fruits, Vegetables, Dairy products, and Sugars). 
The Food Frequency Questionnaire (Moroccan version),18 previously validated in a separate study, was employed 
to gauge the frequency of food consumption over the preceding 7 days. Each food item was categorized into three 
frequency classes: Rarely or never, occasionally, or daily. Additionally, data on physical activity was collected using 
the Moroccan Arabic version of the IPAQ questionnaire.19 Questions regarding tobacco and alcohol consumption 
were inspired by the WHO STEPWISE questionnaire.20

● Clinical data: This section involved clinical measurements of blood pressure taken using an automatic blood 
pressure monitor. Biochemical assessments encompassing fasting blood glucose and cholesterol data are drawn 
from patient’s medical records.

● Anthropometric Data: Body measurements were taken following WHO standardized protocols. This included 
recording weight (in kilograms), waist circumference (in centimeters), and calculating the Body Mass Index 
(BMI) to assess and categorize the nutritional status of the respondents.

The variables under study were categorized into four groups: Cardiovascular Risk Factors (CVRF), which included obesity, 
hypertension, hyperglycemia, and hypercholesterolemia; lifestyle factors such as diet, physical activity, smoking, and alcohol 
consumption; and control variables, namely age, gender, and origin. Each of these components played a crucial role in painting 
a holistic picture of the participants’ health, allowing for a nuanced analysis of cardiovascular risks associated with lifestyle 
and dietary patterns.
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Statistical Analysis
Data entry and statistical processing were conducted using SPSS® version 20 software (IBM® SPSS® Statistics). Results 
for quantitative variables are presented as mean ± standard deviation, while qualitative variables are expressed as 
percentages. Hypothesis tests were applied at a 5% significance level based on the nature and distribution of the 
variables. The statistical tests utilized included the Chi-square test, Student’s t-test, Kruskal–Wallis test, and multinomial 
logistic regression.

Results
General Characteristics of the Population
A total of 981 patients participated in the study, with 55.8% of the population originating from urban areas. The age of 
participants ranged from 21 to 88 years, with an average age of 51.2 ± 14.46 for men and 50.20 ± 13.84 for women 
(Table 1). Females predominated strongly, accounting for 82.5% of the participants compared to 17.5% of males, 
resulting in a female-to-male sex ratio of 4.7. Within the entire population, 17% were classified as illiterate, while 
26.9% held a university degree. The majority of participants were married, constituting 69.7% of the cohort. 
A comprehensive socio-demographic profile is provided in Table 2.

Health Status of Participants
The prevalence of various cardiovascular risk factors (CVRFs) and their associations with age, gender, and origin are 
depicted in Figure 1 and Table 3 respectively. The prevalence of hypertension stood at 17.6%, showing an age-related 
increase from 11% in the 30–39 age group to 24.1% in individuals over 60, with no significant disparity between men 
and women. Mean systolic and diastolic blood pressure values are outlined in Table 2.

Hyperglycemia prevalence was found in 15% of the cohort, with a pronounced rise noted with advancing age. This 
condition was more prevalent in the 30–39 age group at 6.9%, escalating to 24.5% in participants over 60. A gender 
disparity was evident, with 16.6% of women affected as opposed to 7.6% of men.

Hypercholesterolemia affected 26.5% of individuals in the study, with its prevalence correlating with age. The 
incidence in the younger 20–29 age group was just 1.4%, which significantly increased to 47.4% in the over 60 age 
group. The manifestation of these risk factors did not show significant variation when comparing rural and urban 
residents (Figure 1).

Table 1 Main anthropometric ata of participants

Variables Men(Mean± SE) Women (Mean± SE)

Age 51.12 ±14.46 50.20±13.84

Size(cm) 166.20±8.31 164.06±7.76

Weight(Kg) 79 0.87±12.83 79.26±12

Waist circumference 101.29±14.52 102.85±14.63

Hip circumference 105.46±15 107.11±12.6

WC/HC 0.96±0.12 0.96±0.15

BMI 29.02±4.94 29.62±5.18

Systolic BP (mmHg) 129.35±1.36 129.86±15.47

Diastolic BP (mmHg) 83.07±13.09 83.50± 11.14

Notes: Values are shown as mean ± SE.
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Toxic Habits, Lifestyle, and Anthropometric Assessment of Participants
Tobacco use was reported by 12.6% of the study participants, with a stark gender contrast; only 0.7% of women smoked, 
compared to 68.6% of men. Age and origin did not significantly alter the prevalence of smoking within the group. 
Alcohol consumption was notably low, with 96.2% of participants having never consumed alcohol, and this trend 
exceeded 90% across all age demographics. Due to the minuscule proportion of female drinkers (0.4%), gender-based 

12.6%
3.8%

30.3%
17.6% 15%

26.5%

44.3%

87.4%
96.2%

69.7%
82.4% 85%

73.5%

55.7%

0,00%

20,00%

40,00%

60,00%

80,00%

100,00%

120,00%
Yes No

Figure 1 Prevalence of risk factors among participants.

Table 2 General characteristics of participants (n=981)

Variables n %

Origin Urban 574 55.8

Rural 434 44.2

Age class 20–29 69 7

30–39 173 17.6

40–49 194 19.8

50–59 292 29.8

Over 60 253 25.8

Gender Men 172 17.5

Women 809 82.5

Marital status Single 101 10.3

Married 684 69.7

Divorced 113 11.5

Widows (widowers) 83 8.5

Education level Unschooled 112 17

Primary 194 14.4

Secondary 411 16.5

Academic 246 26.9
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comparisons of alcohol consumption were not substantial. The patterns of alcohol use were similarly low across both 
rural and urban dwellers.

Physical inactivity was observed in a considerable 69.7% of the cohort, with sedentariness increasing with age—from 
71% among those aged 20–39 to 88.1% in those aged 60 and above. Sedentary habits were uniformly distributed 
regardless of gender or geographical origin. Overweight prevalence stood at 44.3% across the population, with the 
incidence appearing uniform across different age brackets and between genders. The study found that average abdominal 
circumference measurements did not significantly vary between different sexes and age groups, as detailed in Table 4.

Eating Habits
Daily consumption of vegetables, fruits, and fishes was reported by 97.1%, 47.3%, and 30.2% of participants, 
respectively. Fast food, soda, energy drinks, meat, and butter were consumed daily by 20.3%, 18%, 5.3%, 44.2%, and 
65.7% of the participants. Figure 2 depicts the frequency of food consumption among our study population.

Table 3 Prevalence of Cardiovascular Risk Factors by Origin, Gender, and Age Class

Variable Modality Tobacco 

%

P Alcohol 

%

P PA 

%

P HTN 

%

P Hypergly 

%

P Hyperchol 

%

P Obesity 

%

P

Origin Urban 13.5 ns 3.7 ns 81.2 ns 17.9 ns 14.1 ns 25.8 ns 41.1 ns

Rural 11.5 3.9 84.6 17.3 16.1 27.4 48.4

Gender Male 68.6 ˂0.001 19.8 na 80.2 ns 22.1 ns 7.6 0.001 32 ns 41.9 ns

Female 0.7 0.4 83.2 16.7 16.6 25.3 44.9

Age class 20–29 10.1 ns 4.3 ns 71 0.005 13 0.001 0 0.0001 1.4 0.001 43.5 ns

30–39 11.6 3.5 86.1 11 6.9 12.1 41.6

40–49 13.4 3.6 80.4 14.9 10.3 17.5 44.3

50–59 11 2.4 80.1 18.8 18.2 28.8 49.3

Over 60 15.4 5 88.1 24.1 24.5 47.4 40.7

Notes: Values were shown as a percentage. p<0.0001; p<0.001. 
Abbreviations: P.A, Physical activity; HTN, Hypertension; Hypergly, Hyperglycemia; Hyperchol: Hypercholesterolemia; ns,No significant; na,Not applicable.

Table 4 Variation in anthropometric measurements by age and gender

Variables Modality BMI Abdominal Perimeter

Mean±SE IC 95% Test t or 
F

Mean±SE IC 95% Test or F

Age class 20–29 29.47± 4.60 (28.36–30.58) F= 0.85 0.94± 0.9 (0.92–0.97) F= 0.46

30–39 29.25± 5.70 (28.41–30.09) 0.96±0.16 (0.94–0.99)

40–49 29.71±4.91 (29.02–30.40) 0.97±0.14 (0.95–0.99)

50–59 29.91±5.03 (29.33–30.48) 0.97±0.17 (0.95–0.99)

60 et plus 29.31±5.20 (28.68–29.93) 0.96±0.10 (0.94–0.97)

Gender Male 29.14±4.94 (28.42–29.86) t= −1.36 0.96±0.12 (0.94–0.98) t= 0.15

Female 29.66±5.18 (29.30–30.01) 0.96±0.15 (0.95–0.97)

Notes: Values are shown as mean ± SE. 
Abbreviations: BMI, Body mass index; CI, Confidence Interval; F, Fisher; t, Student.
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Cardiovascular Risk Assessment
According to the “NHANES” Cardiovascular Risk Score, three profiles were established (Figure 3), encompassing those 
with a low CVR (−5%), moderate CVR (between 5%-10%), and high CVR (+20%). Among the 981 individuals, 224 
subjects had a high cardiovascular risk, representing 22.9% of the population.

Cardiovascular risk was associated with physical inactivity, alcohol consumption, and dietary habits. Individuals not 
engaging in physical activity showed a higher CVR (24.3%) compared to those who did (15.3%) (Figure 4).

The intensity of physical activity appeared to influence the level of CVR; as shown in Figure 5, the graph illustrates 
that high CVR is five times lower with intense activity than with light activity.

Furthermore, the distribution of different CVR levels was similar between individuals with a normal build and those 
who were overweight (Table 4). Moreover, soda, milk, dairy products, vegetables, fruit, fish, and fast food emerged as 
determining factors influencing the level of CVR (Table 5).

Discussion
The current study serves as the initial evidence indicating the significant onset of nutritional transition within the 
population of Settat. This primarily rural city is progressively experiencing the impact of urbanization and industrializa
tion, consequently adopting more “westernized” habits and lifestyles. In this survey, the socio-demographic profile 
uncovered that more than half (55.8%) of the population hails from urban areas. This urbanization trend aligns with the 
2017 report from the Casablanca-Settat regional directorate, forecasting an increasing urbanization rate by 2030 within 
various provinces of the region, owing to the notable indigenous growth observed in recent years.15,21

53.7%

23.4%

22.9%
Low (˂10%)

Moderate (10 to 20%)

High (>20%)

Figure 3 Distribution of cardiovascular risk.
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68.4%

15.3% 1.5%

8.4%

19.4%

4.2%

0.7% 3.4%

26.3%
46.3%

2.1%

1.6%

19.6%

11.3%

79.8%
94.7%

60%
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5.3%
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Figure 2 Food frequency consumption.
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The health status assessment of participants identified notable incidences of obesity, hypertension, hyperglycemia, 
and hypercholesterolemia, affecting 44.3%, 17.6%, 15%, and 26.5% of the subjects, respectively. Comparatively, the 
prevalence of hypertension in our sample remains lower than the national average estimated at 36%,22 as well as the 
figures recorded in the Moroccan region of Rabat (25%), Tunisia (28%), and Egypt (26.3%).23,24

Presently, diabetes poses a significant public health concern globally, including in Morocco, where the estimated 
number of diabetics among individuals aged 20 and over ranges between 1.5 and 2 million, constituting 11.6% of this 
demographic.25 In our study, the prevalence of hyperglycemia surpassed the values reported in the Laayoun and Oujda 
cohorts (6.2% and 11.9%, respectively),26,27 but resembled figures found in the Tunisian capital (15%).28 Additionally, 
a quarter of the population (26.5%) exhibited hypercholesterolemia. Similar results were observed in a study conducted 
on the population in Pau, where 24% demonstrated lipid anomalies, and in certain African countries such as Togo 
(58.1%) and Algeria (67.8%).29–31

In the context of hypercholesterolemia, 25.5% of the male population was affected compared to 5.77% of the female 
population. This aligns with the national prevalence, which is higher in women than in men (32% vs 25.9%).22 Similar 
gender-based prevalence trends were observed in Algeria (16.6% vs 12.6%), while no notable differences between sexes 
were observed in Tunisia.28,31

A total of 12.6% of the participants were smokers, a prevalence close to the findings presented by the NSPFH in 2018.32 

Research has indicated that the risk of cardiovascular system damage escalates concerning the quantity, type, and duration of 

15.9%

46.4% 45%

24.3%
20.5% 21.9%

0,00%
5,00%
10,00%
15,00%
20,00%
25,00%
30,00%
35,00%
40,00%
45,00%
50,00%

Yes No

Physical activity Obesity Alcohol

Figure 4 Association between high cardiovascular risk (+20%) and the risk factors.

26.9%

21.1%

5.6%

0,0%
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30,0%
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Figure 5 Distribution of cardiovascular risk by intensity of physical activity.
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Table 5 Multinomial Regression Between Cardiovascular Risk and Frequency of Food Consumption

Food Moderate CVR High CVR

B Wald P OR (CI à 95%) B Wald P OR (CI à 95%)

Milk products

Occasionally 0.34 0.76 0.04 1.4 (0.65–3.03) 0.29 0.53 ˂ 0.005 1.33 (0.61–2.92)

Daily −0.48 3.28 0.61 (0.36–1.04) −0.94 9.6 0.38 (0.21–0.7)

Coffee

Occasionally 0.26 1.77 Ns 1.30 (0.88–1.93) −0.18 0.69 Ns 0.83 (0.54–1.28)

Daily 0.27 0.67 1.31 (0.68–2.54) 0.24 0.54 1.27 (0.66–2.45)

Tea

Occasionally −0.73 1.98 Ns 0.48 (0.17–1.33) −0.15 0.12 Ns 0.85 (0.36–2.03)

Daily 1.51 2.67 0.54 (0.74–7.95) 0.83 0.86 2.3 (0.39–13.41)

Soda

Occasionally 0.13 0.39 0.05 1.13 (0.75–1.71) 0.25 0.93 0.001 1.29 (0.76–2.19)

Daily −0.12 0.23 0.88 (0.53–1.45) 0.82 0.06 1.08 (0.58–2.05)

Energetic drinks

Occasionally 0.99 4.51 ˂0.05 2.7 (1.08–6.75) −0.27 0.50 ˂0.005 1.32 (0.61–2.83)

Daily −0.97 7.3 5.13 (1.56–16.83) −0.42 0.53 1.53 (0.48–4.81)

Starches

Occasionally −0.48 0.02 Ns 1.04 (0.53–2.04) 0.10 0.07 Ns 1.1 (0.53–2.31)

Daily 0.34 0.28 0.7 (0.19–2.52) 0.66 1.39 1.03 (0.64–5.81)

Bread

Occasionally 0.21 0.02 Ns 1.2 (0.9–1.7) −0.006 0 Ns 0.9 (0.19–0.48)

Daily 0.55 1.13 0.57 (0.06–5.33) 0.55 0.23 0.57 (0.05–5.61)

Vegetables

Occasionally −0.71 8.76 ˂0.05 0.05 (0.01–0.31) −19.57 0 ˂ 0.05 –

Daily −1.77 5.08 0.16 (0.03–0.7) −2.63 5.78 0.07 (0.08–0 0.61)

Fruits

Occasionally 0.11 0.34 ˂0.05 1.12 (0.75–1.66) −0.76 0.22 ˂0.05 1.1 (0.7 −1.6)

Daily −0.23 0.10 0.79 (0.19–3.23) −0.55 0.37 0.57 (0.05–5.6)

Meat

Occasionally −0.31 2.20 0.005 0.73 (0.48–1.10) −0.11 0.26 ˂ 0.05 0.89 (0.57–1.38)

Daily −0.26 1.18 0.76 (0.47–1.23) −0 0.3 0.02 0.96 (0.58–1.58)

(Continued)
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tobacco use.33 Even individuals with low smoking frequency, such as those who smoke only one cigarette a day, face 
considerably heightened risks. Notably, the lowest prevalence of smoking was observed among women, at 0.7%. In developed 
countries, the prevalence of smoking stands at 42% among men and 24% among women, while in developing countries, it 
reaches 48% among men and 7% among women. For instance, the United Kingdom has a smoking rate of 23% among women 
and 25% among men. In contrast, the Philippines shows a lower prevalence for women at 9% but a higher rate for men at 
48%.34,35 While limited studies in Morocco have examined smoking in the general population, all have consistently found it to 
be a predominantly male behavior.36–38 In Arab- Muslim societies, the predominance of male smokers might be explained by 
socio-cultural factors where female smokers face disapproval.39

The “NHANES” Cardiovascular Risk score indicated that over 45% of the surveyed population in Settat city were at 
a moderate to high CVR level, with scores ranging from 10 to 30%. This finding represents a considerable increase from 
a previous study conducted five years earlier, which documented that 35.28% of patients in primary healthcare settings had 
a CVR over 10%. It also surpasses the CVR percentages reported in the research by Tachfouti et al and Boutahiri et al, as well as 
a more recent study from the Souss-Massa region, which indicated CVR percentages of 26% and 28% in moderate to high 
range.40–42

The prevalence of non-drinkers exceeded 90% across all age groups. This aligns with national surveys on non- 
communicable diseases (NCDs), which reported a similar prevalence where 92.9% had never consumed alcohol in their 
lives.22 It was not feasible to compare this data by gender due to the low percentage of women consuming alcohol (0.4%, n=3).

The low alcohol consumption rate may be influenced by the dominant Muslim religion, which traditionally prohibits 
alcohol.43 Further analysis examining the link between alcohol consumption and CVR revealed a higher CVR among 
those who consume alcohol (Figure 4).

Abdominal obesity is known to be associated with cardiovascular risk.44 In our sample, patients with abdominal obesity 
exhibited a higher cardiovascular risk than those of normal build (20.5% vs 46.4%), although obesity itself was not directly 
associated with CVR (Table 4). This finding might be explained by the prevalence of obesity within the population, indicating 
that cardiovascular risk is the consequence of multiple interacting factors that might vary among individuals. Obesity was 
notably prevalent in the population, affecting 44.3%. This figure significantly surpasses the prevalence in Morocco, recorded 
at 13.2%,21 and even exceeds figures from other North African countries such as Algeria and Tunisia, where it stands at more 
than 19%.23,24 Literature identifies obesity as the most prevalent risk factor in women compared to men, observed in Tunisia 
(46% vs 8%), South Africa (44% vs 8%), Mauritius (5% vs 5%), Tanzania (3.6% vs 0.6%), USA (24.9% vs 19.9%), and Brazil 
(13% vs 6%).45,46 On a national scale, the Stepways survey reported an estimated prevalence of obesity in women at 19.1%, 

Table 5 (Continued). 

Food Moderate CVR High CVR

B Wald P OR (CI à 95%) B Wald P OR (CI à 95%)

Fish

Occasionally −0.98 0.01 Ns 1.02 (0.62–1.68) −0.28 1.04 ˂ 0.05 0.75 (0.43–1.29)

Daily −0.32 2.08 0.72 (0.46–1.12) −0.61 6.68 0.54 (0.34–0.86)

Butter

Occasionally 0.16 0.34 Ns 1.17 (0.68–2.02) 0.75 8.4 2.1 (1.27–3.51)

Daily 0.12 0.30 1.13 (0.71–1.79) 0.01 0.003 ˂ 0.005 0.5 (1.01–0.6)

Fast-food

Occasionally 1.35 29.71 ˂0.0001 3.87 (2.38–6.30) −0.71 38.85 6.7 (3.69–12.25)

Daily −3.09 1.91 1.5 (0.82–3.02) −4.50 1.45 ˂0.0001 0.49 (0.15–1.56)

Notes: Low cardiovascular risk is used as a reference modality. p<0.0001 or p<0.001. 
Abbreviations: β, Bêta constant; Wald; OR, Odds Ratio; CI, Confidence Interval; ns, No significant.
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compared with 7.2% in men.21 A study in the Moroccan region of Safi reported a high prevalence of abdominal obesity among 
women (46.15%) compared with men (15.7%).47 However, our findings differ, showing similar results between the sexes. 
A Canadian study also found similar rates (15% in women vs 15% in men).48

A high BMI is a known consequence of consuming calorie-intensive foods, such as sugary products and fast food.49 

As a preventive measure against obesity and sedentary behavior, the World Health Organization (WHO) recommends at 
least 150 minutes of moderate physical activity per week.2 In our study, only 17.3% met this recommendation, while 
82.7% did not. This prevalence indicates an alarming situation, potentially linked to economic conditions, poverty, and 
a lack of sports facilities within the city. Sedentary lifestyles are prevalent in numerous countries;50,51 in Switzerland, it 
stands at around 37%, in Tunisia at 57%, in France at 53%, and in Canada at 52.6%.44,52,53 To the best of our knowledge, 
there are no individual studies on sedentary behavior in Morocco, but the national survey on non-communicable diseases 
reported a prevalence of 21.1%.21 Women in our sample exhibited higher sedentary behaviors compared to men (67.3% 
vs 12.5%). This aligns with literature reporting higher sedentary lifestyles among women than men in various countries: 
Algeria (49.5% vs 33.8%), France (50.1% vs 41.5%), Switzerland (66.5% vs 50.6%), Canada (62% vs 38%), and the 
USA (62% vs 56%).44,53,54 There was a slight association between a sedentary lifestyle and cardiovascular risk (p=0.04) 
(Figure 4). Among sedentary individuals, 24.1% had a high CVR compared to 16.8% among non-sedentary individuals. 
The intensity of physical activity appeared to correlate with the level of CVR; as depicted in Figure 4, the graph 
demonstrates that a high CVR is five times lower with intense activity compared to light activity. This aligns with other 
studies reporting a decrease in cardiovascular risk as the level of activity increases and the significant association of 
physical activity with reduced cardiovascular mortality.55

Furthermore, an unhealthy diet is recognized as one of the risk factors contributing to various chronic diseases, including 
cardiovascular disease.48 Analyzing the dietary habits of our population revealed two distinct dietary models. The first, 
a “traditional” diet, predominantly includes cereals, fruits, and legumes, while the second, a “transitional” diet, is influenced by 
the introduction of chemical and industrial products. Among our participants, bread (98.7%) and tea (94.7%) were the most 
frequently consumed items throughout the week. These commonly found items on the Moroccan table may contain substantial 
amounts of sugar, contributing to Moroccans being heavy consumers of sugar, with an annual average of 34.5 kg per 
inhabitant, surpassing the world average of 20 kg per inhabitant per year.56 Vegetables and fruit were consumed at rates of 
97.1% and 47.3%, respectively, possibly due to the region’s agricultural focus on vegetable and cereal cultivation.21

Our study’s findings reveal significant correlations between the consumption of certain food items and the level of 
cardiovascular risk (CVR), as demonstrated through multinomial regression analysis detailed in Table 5. This confirms 
our preliminary hypothesis that diet plays a crucial role in cardiovascular health. Notably, high CVR is strongly 
associated with the intake of energy drinks, sodas, and fast foods. These products, which are not traditional components 
of the Moroccan diet, have gained popularity alongside the country’s economic development and urbanization.

Fast-food chains, catering to a wide consumer base, often provide a variety of options at prices more accessible than 
those of traditional eateries. This trend towards a “Westernized” diet is further bolstered by the region’s strong 
agricultural capabilities, which attract investment into the agro-industrial sector. This sector is instrumental in linking 
food production to processing and distribution networks, thereby facilitating the integration of these highly industrialized 
food products into the Moroccan food system.7 The shift in dietary patterns underscores the need to consider the 
implications of such “Westernization” on public health, particularly in terms of increasing CVR.

Despite Morocco’s status as a leading fish producer with a vast maritime domain that ranks first in the Arab and African 
regions and 17th globally, the consumption of fish among Moroccans is notably low. Our study found that 23.5% of participants 
seldom or never consume fish, with the national per capita fish consumption averaging only 10 to 12 kilograms annually— 
significantly below the global average of 20 kilograms.57,58 This aligns with studies affirming the protective role of these foods 
against cardiovascular diseases and underscores investigations on Moroccan’s adherence to the Mediterranean diet, notably in 
northern Morocco. Such diet that is renowned for its emphasis on fish and vegetables, is recommended for preventing CVD by 
enhancing lipid profiles, reducing inflammation, oxidation, coagulation, and primarily lowering blood pressure.49
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Conclusion
In light of this extensive study, our observations reveal Settat as profoundly influenced by multiple facets of a nutritional 
transition, reflecting a concerning reality where approximately a quarter of the population (22.9%) faces a potential risk 
of encountering fatal or non-fatal cardiovascular events within the next five years. The prevalence of various cardiovas
cular risk factors (CVRFs) — including obesity, hyperglycemia, arterial hypertension, and hypercholesterolemia — in 
our population is undeniably troubling. Our findings underscore the pivotal roles played by an unhealthy diet and 
physical inactivity in determining the trajectory of cardiovascular diseases (CVDs).

This research has served as a critical examination and validation of our hypothesis regarding the potential impact of 
nutritional transition on the incidence of CVD. Consequently, it emphasizes the urgency of directing public attention 
towards the immense benefits of embracing a healthy lifestyle. Encouraging a shift towards a healthier diet, regular 
engagement in physical activity, and promoting the practice of sports must be regarded as foundational pillars in the 
prevention of CVDs. Actionable steps towards these lifestyle adjustments are imperative to curb the looming threat of 
cardiovascular diseases within the population of Settat.

Abbreviations
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