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Abstract

Introduction: The increasing prevalence of overweight and
obesity among adult populations is a major public health.
Changes in dietary behavior remain among the most
significant risk factor. our objective was to investigate the
association between dietary habits, lifestyle, and medical
factors with obesity in adults.

Method: our study was conducted with 731 adult
populations, selected through a stratified random sampling
method. Data collection was performed using a
questionnaire that included sociodemographic information,

Article History lifestyle-related factors, medical history and Dietary intake.
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Accepted: 02July 2024 Results: the obesity increases with age in both sexes, with a

00104504TIARIBS.6.13.2024. 3518-3537 higher prevalence in females (p<0.0001). The prevalence of
obesity among individuals with diabetes and hypertension is
very high in both sexes. We showed that the risk of
obesity is very high among adults who consumefruits less
than three times a week (p=0.03; OR=2.004) and red meats
more than four times a week (p=0.006; OR=1.57), sweeties
(p=0.018; OR=1.50), and fast food (p<0.0001; OR=3.34).

Conclusion: we recommend the implementation of
awareness programs to prevent overweight/obesity and its
associated diseases. These programs can include
nutritional education and promotion of adopting a healthy
diet.
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Introduction

Nutrition plays a crucial role in maintaining health and preventing chronic diseases by supporting
the body's coordinated development and vitality. In addition to providing the body with the nutrition
and energy it needs to function, a varied and balanced diet also works as a preventative and
therapeutic measure, lowering the risk of chronic diseases including cancer, diabetes, obesity, and
cardiovascular diseases. Because it affects long-term health outcomes, early life nutrition is
especially important. Inadequate nutrition at this time increases the risk of chronic diseases in
adulthood. Therefore, adopting a healthy and varied diet, such as the Mediterranean diet rich in
nutrients and antioxidants, can positively influence overall well-being, longevity, and disease

prevention (Lessem And Trapp, 2022; Sievenpiper et al., 2019).

Morocco, in line with various developing countries, is experiencing a significant shift in
demographics, epidemiology, and societal norms. This transition is marked by a rise in
noncommunicable diseases (NCDs), attributed to dietary imbalances such as increased consumption
of fatty products, red meats, and sweets, alongside inadequate intake of fruits and vegetables.
Studies indicate that adherence to the Mediterranean diet is suboptimal in Moroccan populations,
with low compliance observed for key components like olive oil, fruits, and vegetables.
Furthermore, the nutrition transition in Morocco is linked to changing eating habits, sedentary
lifestyles, all contributing to the emergence of health issues like obesity and chronic diseases
(Kaoutar et al. 2022; EI Rhazi et al. 2012; Mohtadi et al. 2020).

The prevalence of obesity is a significant public health concern globally, with a notable increase
observed over the years. Data from various studies indicate a rise in obesity rates among adults,
with global figures nearly doubling between 1980 and 2014. And similar trends are observed in
Morocco. Specifically, from 2000 to 2018, obesity rates in Morocco rose from 13.6% to 20%, with
half of the adult population being overweight (EI Rhazi et al., 2011; Ministere de la Santé-Steps,
2017; Tazi et al., 2003). The alarming increase in overweight and obesity rates among adults
worldwide is driven by various factors, such as dietary habits, lifestyle choices, tobacco and alcohol
use, and sedentary behaviors (El Rhazi et al. 2011). Research indicates that unhealthy eating habits,
including poor diet, consumption of sugar-sweetened beverages. Younger individuals, women, and
those already obese are more likely to engage in these behaviors. Lifestyle factors, including
physical activity, sleep patterns, and alcohol consumption, are crucial in obesity development.
Certain behaviors, such as regular exercise and moderate alcohol intake, are linked to a lower risk

of obesity (Després et al. 2000; Mouzouni et al. 2022; Barich et al. 2018).The objective of our study
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IS to investigate the relationship between obesity and dietary practices, lifestyle factors and medical

histories in representative adult population in Casablanca.
Populations and Methods
2.1. Design

A cross-sectional study was carried out to investigate the correlation between overweight/obesity
and dietary patterns among the adult population in different districts of Casablanca city, using a
cluster sampling method. The sampling strategy selected for this survey adheres to a simplified and
three-tiered stratified system. Initially, the primary level consists of sampling units established by
clusters, from which 80 clusters were chosen. The units at the secondary stage were households;
within each cluster selected at the primary level, 10 households were selected. At the ultimate level,
the tertiary tier, within each chosen household, a sole adult (male or female) was identified as a

participant in this research (Figure 1).

First degree Second degree hird degree

Clusters of the 2014 census | Households o
(Men or women)

(=

Figure 1: the sample approach.
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2.2. Study participants

The study sample consisted of adult individuals, both men and women aged 18 years and above,
representing various districts of the city of Casablanca. Pregnant or breastfeeding women, as well as
individuals with physical or mental limitations, were considered ineligible. Before answering the
questionnaire, all participants provided their consent. This study was conducted in accordance with
the principles outlined in the Helsinki Declaration and approved by the Biomedical Research Ethics
Committee of Casablanca. Additionally, we obtained a consent statement from all participants.

2.3. Data Collection

The data were collected using a questionnaire containing sociodemographic characteristics such as
age, gender..., as well as medical history to establish the prevalence of chronic diseases among the
participants, notably diabetes and hypertension. Participants were divided into different age groups
(under 20 years old, 20-29 years old, 30-39 years old, 40-49 years old, 50-59 years old, and over 60
years old).

2.4. Anthropometric measurements

Surveys were designed to provide information on the weight classification of each individual. The
prevalence of overweight in the population of the city of Casablanca was evaluated based on gender
and age by calculating the Body Mass Index (BMI). Participants were classified into two categories:
"Non-obese" and "Overweight/Obese", according to the criteria of the World Health Organization
(WHO), with a BMI ranging from 25 to 29.9 kg/m?2 for overweight individuals, while obesity was
defined as a BMI of 30 kg/m? or higher.

2.5. Evaluation of Dietary Habits

To assess the dietary habits of overweight/obese individuals compared to non-obese ones, a food
frequency questionnaire was used, including the most consumed foods in Morocco by analyzing the
frequency of consumption of specific foods, including vegetables, fruits, meats, dairy products,
sweet products, and fast-food items. This questionnaire also allowed for gathering detailed

information on the eating behavior of obese/overweight individuals towards these food groups.
2.6. Statistical Analysis

The statistical analyses were conducted using the SPSS statistical software. Frequencies (%) were
calculated for qualitative variables, and for quantitative variables, medians or means with standard
deviations (SD) were computed. Categorical variables were tested using the Chi-square test.

Differences between groups were compared using the student’s t-test. The analysis of the



Page 3523 0f3537
Hanane Khalidi /Afr.J.Bio.Sc. 6(13)(2024).3518-3537

association between dietary habits and certain factors was performed using multivariate logistic
regression. Odds ratios were estimated, with 95% confidence intervals (95% CI) and a significance
level of 5% (P < 0.05).

Results

Our sample consisted of 731 individuals from the seven prefectures of Casablanca, after excluding

those who refused to participate, were absent, or had missing data (Figure 2).

L Enroliment J Assessed for eligibility (n= 800)

Excluded (n=69)

+ Not meeting inclusion criteria (n=10 )
+ Declined to participate (n=20)

+ Absent (n=49 )

h 4

Randomized (n=731)

[ Analysis ]

|

Analysed (n=731)

Figure 2: Flowchart of the study
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The table 1 presents an overview of obesity/overweight prevalence across different age groups in a
sample of 731 individuals, and among sex (women (n=352) and men (n=379)). We reveal a notable
increase in overweight/obese individuals with age in both genders. Women consistently exhibit a
higher percentages of overweight/obese individuals compared to men within each age category.

Table 1: Overweight/Obesity Based on age and sex.

women (n=352) men (n=379) Total ((n=731)
Age Overweight/ Non- Overweight/ Overweight/
Non-obese P value P value Non-obese P value
group obese obese obese obese
<20 17(13.9%) 3(1.3%) 37(15.9%) 4(2.7%) 54(15.2%) 7(1.9%)
20-29 48(39.3%)  33(14.3%) 82(35.2%)  24(16.4%) 130(36.6%) 57(15.2%)
30-39 17(13.9%)  43(18.7%) 43(18.5%)  39(26.7%) 60(16.9%)  82(21.8%)
<0.0001 <0.0001 <0.0001
40-49 19(15.6%)  68(29.6%) 12% 15.8% 47(13.2%)  91(24.2%)
50-59  10(8.2%) 51(22.2%) 24(10.3%)  34(23.3%) 34(9.6%) 85(22.6%)
>60 11(9%) 32(13.9%) 19(8.2%)  22(15.1%) 30(8.5%) 54(14.4%)

Among the respondents, 15.7% reported having chronic diseases such as high blood pressure

(HTA) and/or diabetes. The prevalence of overweight/obesity among diabetics and hypertensive
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individuals is very high in both sexes, reaching 83.3% and 77.1% respectively (p<0.0001 for both).
The rates of obesity among diabetic and hypertensive women are 88.9% and 80.8% respectively (p
=0.002, p = 0.011). Whereas, for diabetic and hypertensive men, the obesity rate is 66.7% for each
(p= 0.039, p= 0.011). Regarding lifestyle among men, 24.4% of current smokers, 44.4% of former
smokers, and 20.9% of alcohol consumers are overweight or obese (p=0.0001; p=0.015). However,

we did not find a statistically significant difference among women concerning tobacco and/or

alcohol consumption (Table 2).

Table 2: Overweight/Obesity and Chronic Diseases and lifestyle parameters

Women(n=352) Men (n=379) Total (n=731)
Non p Non Non
Obese Obese  pvalue Obese p value
obese value obese obese
Diabetes 11.10% 88.9%  0.002 333% 66.7%  0.039 16.7% 83.3%  <0.0001
HTA 19.20% 80.80% 0.011 33.30% 66.7%  0.011 22.9%% 77.1%  <0.0001
Smokers 50% 50% 75.6 24.4% 73.3 26.7%
0.118 0.0001 <0.0001
Ex-smokers 58.3% 41.7% 55.6%  44.4% 56.1% 43.9%
Alcohol
50% 50% 0.57 791%  20.9%  0.015 75.5% 24.5%  <0.0001

consumption

HTA: high blood pressure

Taking into account the frequency of consumption per week, our study revealed differences in
eating behaviors between non-obese and overweight/obese groups based on gender. Non obese
individuals showed a higher frequency of consumption of vegetables (>4 times/week, 50.4%), or
the obese showed a higher frequency of consumption of legumes (>4 times/week, 53.7%), meats
(>4 times/week, 61.9%), sweet products (>4 times/week, 55.5%), (p value <0.05). Additionally, the
consumption of fast food was significantly higher among obese/overweight individuals, whether

they were men or women (Table 3).
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Table 3: Overweight/Obesity based on dietary habits by gender.

Type of food/ Frequency Women(n=352) Men (n=379) Total (n=731)
restaurants Non- Obese Non Obese Non Obese
obese obese obese
Starchy foods <3 times/week 66.7 33.3 - - 66.7 33.3
>4 times/week 35 65 37.3 62.7 50.6 49.4
Vegetable <3 times/week - - - 100 - 100
>4 times/week 35.5 64.5 37.9 62.1 50.4* 49.6*
Legumes <3 times/week 32.6 67.4 40.3 59.7 53.7* 46.3*
>4 times/week 39.9 60.1 345 65.5 46.3* 53.7*
Fruits <3 times/week 44 56 29.6 70.4 42.3 57.7
>4 times/week 34.6 65.4 38.3 61.7 51.3 48.7
Meats <3 times/week 33.1 66.9 40.5 59.5 54.4* 45.6*
>4 times/week 46.3 53.7 30.7 69.3 38.1* 61.9*
Chicken <3 times/week 34 66 44.4 55.6 56.1 43.9
>4 times/week 35.4 64.6 36.1 63.9 49.5 50.5
Fish < 3 times/week 34.5 65.5 38.3 61.7 52.4 47.6
>4 times/week 39 61 36 64 455 54.5
Dairy products <3 times/week 27.3 72.7 45.5 54.5 61 39
>4 times/week 36.6 63.4 36.9 63.1 494 50.6
Confectionery < 3 times/week 23.9* 76.1* 42.7 57.3 58.9* 41.1*
>4 times/week 44* 56* 34.2 65.8 44.5* 55.5*
Fast food Yes 52.4* 47.6* 278* 72.2* 34.3* 65.7*

* P value<0.05

Our results showed that the risk of overweight/obesity is very high among adults: who consume
fruits less than 3 times a week (p=0.03; OR=2.004 [1.07; 3.752]) and who have a dietary intake
of red meat more than 4 times a week (p=0.006; OR=1.57[0.391;0.855]), confectionery products
(p=0.018; OR=1.50[0.474;0.934]), and fast food (p<0.0001; OR=3.34[2.397;4.68]). However,
we did not find a statistically significant difference for other included products, notably

starches, legumes, chicken, fish, and dairy products (Table 4).
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Table 4: Association between overweight/obesity and dietary intake

P value OR I1C 95%
<3ti . . . .
Starchy 3 times/week 571 2.067 167 25.511
> 4 times/week
<3ti . . . .
Vegetables 3 times/week 208 808 580 1.126
> 4 times/week
. <3 ti
Fruits 3 times/week .030 2.004 1.070 3.752
> 4 times/week
T
Meat 3 times/week .391 .855
> 4 times/week .006 1.578
Chicken <3 times/week .684 .906 561 1.461
> 4 times/week
Fish <3 times/week .500 .882 611 1.271
> 4 times/week
] <3 ti 717 1.106 .641 1.908
Dairy products $ limes/week
> 4 times/week
. <3 ti
Sweeties 3 times/week
> 4 times/week .018 1.503 474 .934
Fast food Yes .000 3.349 2.397 4.680
No
Discussion

The global prevalence of overweight and obesity has doubled since 1980, with nearly one-third of
the world's population now considered overweight or obese (Kinnunen et al. 2021; Mohajan et
Mohajan 2023). Addressing this public health issue requires identifying risk factors for obesity to
implement effective preventive measures. Unhealthy eating habits are among the factors that can
have adverse effects on weight status (Sogari et al., 2018). A sedentary lifestyle coupled with the
consumption of high-calorie foods is the leading cause of the increasing prevalence of obesity
(Agrawal et al., 2013). Excessive consumption of ultra-processed products is directly linked to
increased fat and sugar levels in the body, leading to nutritional imbalances and an uncontrollable
risk of weight gain (Passos et al., 2020). Developing countries face a high risk of obesity due to
energy-dense food consumption (unhealthy eating habits), sedentary lifestyles, lack of healthcare

services, and financial support (Després et al., 2000).
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In this context, we conducted this study to analyze the association between dietary habits and
overweight/obesity among adults in Casablanca. Our results showed a positive association between
certain dietary habits that are not in line with recommendations and the occurrence of

overweight/obesity.

Regarding the prevalence of overweight/obesity concerning age and gender, our results align with
most studies. Obesity prevalence increases with age and is higher in women than in men across
various regions including Morocco (El Rhazi et al. 2011; Barich et al. 2018), Tunisia, Nepal, and
Europe. In Tunisia, the HSHS4 study found high prevalence rates of obesity (28.11%) and
overweight (36.18%) among adults, particularly affecting women and older adults (Khelil et al.
2022). Similarly, the prevalence of overweight and obesity in Nepal, significantly increased among
women aged 20 to 49 between 2006 and 2016 (Khanal, 2022). Moreover, Adilson Marques' study
regarding prevalence in 20 European countries in 2014 showed significantly higher prevalence of
overweight (42.4%) and obesity (20.9%) among older individuals than among middle-aged and
younger adults, with a male predominance (men (44.7%) compared to women (30.5%)) (Marques et
al., 2018). These results highlight the need for targeted interventions and awareness campaigns to

address the increasing prevalence of obesity among women, especially those of childbearing age.

Our study showed that obesity rates are particularly high among individuals with diabetes and high
blood pressure, emphasizing the complex links between these comorbidities and
overweight/obesity. The obesity rates among diabetic and hypertensive women are 88.9% and
80.8%, respectively (p = 0.002, p = 0.011). Whereas for diabetic and hypertensive men, the obesity
rate is 66.7% for each (p = 0.039, p = 0.011). Our results were consistent with other studies that
have shown that obesity is positively associated with the risk of diabetes (Saxton et al., 2019).
Obesity is also positively associated with high blood pressure (Bovet et al., 2002). Central obesity,
in particular, is associated with an increased risk of undiagnosed diabetes and high blood pressure
(Appel et al. 2004). These results underscore the importance of regular medical examinations to
assess the risk of non-communicable diseases, such as diabetes and high blood pressure, in

overweight or obese individuals.

The studies collectively emphasize various factors that contribute to this correlation, including
obesity phenotypes, environmental exposures, and the age of obesity onset. For instance, a study
Sheng et al. found that central obesity and sex differences significantly influence hypertension
progression among middle-aged and older Chinese adults, suggesting tailored interventions for
different obesity phenotypes (Sheng et al., 2023). Chen et al. explored various obesity patterns in
US males and found that abdominal and compound obesity significantly raise hypertension risk
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(Chen et al., 2023). Another study indicated that waist circumference is a crucial measure for
assessing hypertension risk, especially in women who are more prone to abdominal weight gain
(Colak And Melihamervehiz, 2022). These findings underscore the complex interplay between

obesity and hypertension and the need for targeted prevention strategies.

Regarding lifestyle, our study showed that among men, 24.4% of current smokers, 44.4% of ex-
smokers, and 20.9% of alcohol consumers are overweight or obese (p = 0.0001; p = 0.015).
However, we did not find a statistically significant difference in women concerning tobacco and/or
alcohol consumption. In the literature, the prevalence of obesity among smokers and drinkers varies
across studies. One study revealed that 33.3% of smokers calling an official helpline to quit
smoking were obese (O’Donovan et al. 2018). Another study showed that smoking is associated
with weight loss, with light, moderate, and heavy smokers weighing 3.2, 2.4, and 4.0 kg less than

non-smokers, respectively ( Abdullozoda 2004).

Recent studies indicate that smoking cessation can lead to weight gain, with former smokers
showing a higher prevalence of obesity compared to current smokers. For instance, a study
conducted on a large UK population revealed that former smokers are more likely to be obese than
both current smokers and never smokers, with a persistent risk of obesity even years after quitting
(Dare et al. 2015). Another study found that although smoking cessation is associated with
significant weight gain, it does not diminish the health benefits of quitting, including reduced all-
cause mortality (Sahle et al., 2021). A study in China also confirmed a modest weight increase after
smoking cessation, without significant changes in the prevalence of obesity, highlighting the
complexity of this relationship (Callison et al. 2021). These findings emphasize the need for weight
management support as part of smoking cessation programs.

Recent studies have explored the complex relationship between alcohol consumption frequency and
obesity risk, revealing a bell-shaped association. Lu et al. found that heavy alcohol consumption
significantly increases obesity risk, while moderate drinking does not confer protective health
benefits (Lu et al., 2023). Another study conducted in Ireland indicated that harmful alcohol
consumption is associated with higher body mass index and waist circumference, although this
association becomes nonsignificant when accounting for other alcohol-related variables (AlKalbani
and Murrin 2023). Souza and Rocha discussed that mild to moderate alcohol consumption is not a
significant risk factor for overweight, emphasizing the need for more detailed studies to understand
the multifactorial nature of obesity (Souza and Rocha 2023). These findings underscore the
importance of considering drinking patterns and other lifestyle factors when assessing the impact of

alcohol on obesity. Overall, the prevalence of obesity among smokers and drinkers may vary
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depending on various factors such as smoking intensity, smoking cessation, and alcohol

consumption frequency.

Regarding dietary habits, our results showed that the risk of overweight/obesity is very high among
adults who consume fruits less than 3 times a week (p = 0.03; OR = 2.004) and have a dietary
intake of red meat more than 4 times a week (p = 0.006; OR = 1.57), confectionery products (p =
0.018; OR = 1.50), and fast food (p < 0.0001). These results are consistent with the majority of
studies in the literature. Indeed, overweight and obesity in adults are influenced by dietary habits,
particularly fruit consumption. Studies have shown that habit-based interventions, such as adopting
new habits or breaking old ones, can lead to maintaining clinically significant weight loss after a 12-
month follow-up (Cleo et al., 2019). The studies show a strong correlation between fruit
consumption and the reduction of overweight and obesity risk. For example, a study conducted in
Iran found that fruit and vegetable consumption is significantly associated with lower risks of
obesity and overweight in adults (Nouri et al. 2023). Similarly, a study in Peru demonstrated a
negative association between fruit intake per serving and body mass, while fruit juice consumption
was linked to an increase in BMI. In Turkey, research indicated that overweight and obese
individuals consumed fewer fruits and vegetables compared to their normal-weight counterparts
(Hizli-Guldemir et al., 2023). Finally, a study conducted in the Gulf countries showed that increased
fruit and vegetable consumption reduces inflammatory markers and oxidative stress in obese

subjects, regardless of weight loss (Gariballa et al. 2023).

Studies indicate a significant association between red meat consumption and the risk of overweight
and obesity. Furthermore, a cross-sectional study in Iran indicated that higher consumption of white
meat and poultry was associated with an increased risk of general obesity, while processed meat

was linked to central obesity (Khodayari et al., 2022).

In Canada, high consumption of sugary drinks, including fruit beverages, has been linked to
overweight and obesity. Primary care providers play a crucial role in promoting healthy dietary
habits, such as increasing the intake of low-energy-density foods like fruits and vegetables while
discouraging the consumption of sugar-added beverages. This approach can assist adults in
maintaining or losing weight effectively (Malik et al. 2006). However, it is important to note that
while some studies have found a significant association between red meat consumption and obesity,
others have not (Daneshzad et al., 2021). This may be due to several factors, including the type of
meat consumed (processed or unprocessed) and individual genetic factors (Pereira da Silva et al.,
2020). The evidence on the link between red meat consumption and obesity is inconclusive. Some

studies suggest a positive connection, while others have found no significant association. Further
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research is required to gain a better understanding of the potential impact of red meat consumption
on the risk of obesity.

Regarding the consumption of confectionery and fast food, the study conducted by Cheah et al.
revealed that sociodemographic factors such as income, education, gender, ethnic origin, and
professional status were significantly associated with confectionery consumption among obese and
non-obese adults in Malaysia (Cheah et al., 2020). However, Abdullah et al.'s study did not find a
significant association between fast food consumption and obesity in Malaysian adults (Abdullah et
al., 2017). On the other hand, Machado et al.'s study revealed a significant association between the
consumption of ultra-processed foods, including fast food, and obesity in the adult Australian
population (Machado et al., 2019). Overall, although the relationship between fast food
consumption and obesity in adults is not consistent across all studies, evidence suggests that the
consumption of ultra-processed foods, including fast food, may contribute to obesity.

Conclusion

The prevalence of overweight and obesity is higher among the population of Casablanca, and it can
be attributed to various factors such as dietary habits, diabetes, and hypertension. Based on our
findings, we recommend implementing an awareness program to prevent overweight and obesity
and the associated diseases. The program should include initiatives for nutritional education to
promote healthy eating habits and regular physical activity. The alarming increase in overweight
and obesity among the adult population of Casablanca highlights the need for taking measures to
counter this public health problem. To combat this trend, we suggest implementing awareness
programs aimed at preventing overweight and obesity, along with the diseases associated with
them. These programs should include initiatives for nutritional education to promote a healthy and
balanced diet, as well as regular physical activity. It is also crucial to raise awareness about the
importance of diabetes and hypertension prevention and screening, especially among adults who are

at risk.

Moreover, a comprehensive health approach, including personalized advice and medical
monitoring, could be beneficial for individuals with risk factors. By mobilizing community
resources and fostering collaboration among healthcare professionals, educators, and local
authorities, it is possible to implement effective measures to combat obesity and promote a healthy
lifestyle.
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