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ABSTRACT
Background. There is growing strong scientific evidence over the past few decades that the Mediterranean diet (MD) has 
protective effects on cardiometabolic health. 
Objective. This study aimed to assess MD adherence and its association with sociodemographic and lifestyle factors 
among women living in two Moroccan provinces, El Jadida and Tetouan, located at different distances from the 
Mediterranean Sea. 
Material and methods. It is a cross-sectional study involved 355 subjects of which 55.8% reside in the province of 
El Jadida, and data on socio-demographic characteristics, lifestyle, cardiovascular risks, medical history and of food 
frequency consumption were collected. Compliance with the MD was assessed with a simplified MD adherence score 
based on the weekly frequency of consumption of eight food groups. 
Results. The overall mean Simplified Mediterranean Diet Score was 4.37 ± 1.47 with inadequate compliance in 55.2% of 
the sample. No significant association was found between adherence to MD and geographic, socio-demographic, lifestyle 
or the major cardiovascular risk factors. However, the participants do not comply with half of the recommendations 
based on the Mediterranean diet pyramid. The lowest level of compliance was observed for olive oil, followed by sweets, 
eggs, potatoes, fruits, red meat, vegetables, legumes, olives, nuts and seeds. The increased contribution of sugars, dairy 
products and meat to the overall food intake is significant in the category with high adherence to MD. 
Conclusion. The study data indicate that Mediterranean Diet is far from being a global pattern in this Moroccan 
population. The study draws attention to the need for a promoting intervention to maintain this pattern as the original diet 
in the region.

Key words: Mediterranean diet, adherence to Mediterranean diet, Mediterranean diet score, distance to Mediterranean 
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INTRODUCTION

The Mediterranean diet (MD) is known as 
a protective dietary pattern against diseases including 
cardiovascular disease, diabetes, metabolic syndrome, 
obesity, cancer and other chronic non-communicable 
diseases [1] in populations living around the 
Mediterranean basin but also elsewhere. Many studies 
have attributed this effect to the high consumption of 

plant foods and the low consumption of foods of animal 
origin [2, 3, 4, 5, 6, 7, 8]. However, this dietary model 
refers to the traditional food habits of the countries 
populations around the Mediterranean [9], with benefits 
on health but also on food and nutritional security, 
on the environment and biodiversity protection [10], 
making of this model a sustainable diet [11]. It consists 
of the use of olive oil as the main source of fat; a high 
consumption of vegetables, legumes, a moderate 

http://creativecommons.org/licenses/by-nc/3.0/pl/deed.en
https://orcid.org/0000-0002-9814-4867%0D
https://orcid.org/0000-0003-0923-819X
https://orcid.org/0000-0002-2395-0848
https://orcid.org/0000-0002-3070-3642
https://orcid.org/0000-0001-6980-3360%0D
https://orcid.org/0000-0001-8943-2827%0D
https://orcid.org/0009-0009-9618-2753
https://orcid.org/0000-0002-8078-3855%0D
https://orcid.org/0000-0002-5641-5809


46 No 1

consumption of fish; fruits, cereals, nuts, eggs, dairy 
products, white meat, wine; and low consumption of 
red meat, cold cuts, potatoes and sweets, all combined 
with regular physical activity [12]. There is not a single 
model but rather several MDs since each country in the 
Mediterranean area has its own gastronomic customs 
influenced by particular socio-cultural, religious and 
economic factors [13]. Indeed, wine, beer and pork are 
excluded from the diet of Muslim countries, whereas 
they are widely consumed in European Mediterranean 
countries [14, 15]. In addition, large variations in 
intake and a westernization of dietary habits resulting 
in a decrease in adherence to MD have also been 
reported in Mediterranean and non-Mediterranean 
countries [16, 17]. Morocco, a middle-income country 
in North Africa, is located on the southwest coast of 
the Mediterranean Sea and is divided into 12 regions 
with an estimated population of 36 million in 2020. 
The official languages are Arabic and Berber but 
French and Spanish are also spoken there because of 
a previous history occupation. The majority of the 
population is of the Muslim faith [18, 19]. Like several 
developing and Mediterranean countries, Morocco is 
experiencing the different facets of a global transition, 
including a demographic, epidemiological and 
nutritional transition [20]. The Moroccan society has 
experienced remarkable socioeconomic disparities 
and stable economic growth over the past decades 
[21]. The lifestyle and dietary habits of the population 
have also changed [22] as a result of population 
growth and increasing urbanization with almost 63% 
of the population living in urban environment [23], 
economic development, globalization and increased 
production and food industry. These changes led 
to a deviation from MD in relationship with the 
nutritional transition and the increasing adoption of 
a pattern marked by sedentary behavior and a shift 
from consumption of traditional foods rich in whole 
grains, vegetables and fruits and poor in fat, to that 
of foods high in refined cereals, sugar, fat and animal 
products [11]. The origin of nutritional transition have 
been associated to economic development parallel to 
concomitant lifestyle changes including food, but also 
socioeconomic and demographic factors that influence 
the eating habits of Moroccan populations.

The present comparative study therefore aimed to 
identify the sociodemographic and lifestyle factors, 
associated with adherence to MD, in Moroccan women 
living in two provinces El Jadida and Tetouan located 
at different distances from the Mediterranean Sea. 

MATERIAL AND METHODS

Study participants and study area
The cross-sectional study was carried out in 2016 

in two provinces, El Jadida and Tetouan, located 

at different distances from the Mediterranean Sea. 
Tetouan is located on the Mediterranean coast and El 
Jadida is 466 km away from it. The study involved 
a population of women aged 18 and over. Pregnant 
and breastfeeding women, as well as physically and 
mentally handicapped subjects were excluded from the 
study. The study was conducted in accordance with 
the Declaration of Helsinki and the study protocol was 
accepted by the Moroccan dedicated authority of the 
Ministry of Health. All participants were informed 
about the study objectives and that they can leave the 
survey at any time if they wish, they also gave their 
consent before taking part in the survey.

The province of El Jadida, included in the 
greater Casablanca-Settat Region and located on the 
Moroccan Atlantic coast, is one of the richest regions, 
due to its climate diversity, its geographical position 
and its agricultural activity (Figure 1). According to 
the General Population Census of 2014 [24], the total 
population of the province of El Jadida is 786,716, 
40% in urban and 60% in rural areas.

Figure 1. MAP showing the geographical location of 
provinces El Jadida and Tetouan

The province of Tetouan, part of the Greater 
Region of Tangier-Tetouan, is located in the extreme 
northwest of the Kingdom, in the eastern part of the 
Tingitan peninsula and the Rif mountains. Located at 
the junction of two seas (the Mediterranean and the 
Atlantic Ocean) and only at 14 kilometers from the 
European continent, the province is bounded by the 
Strait of Gibraltar and the Mediterranean Sea to the 
north and by the Atlantic Ocean to the west. Its position 
on two coastal facades and the presence of large reliefs 
and medium heights, the biogeographical context 
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of the Tangier-Tetouan Region gives it a temperate 
Mediterranean climate with oceanic influence. The 
region is one of the most fertile areas of Morocco, with 
a rainfall rate between 1000 and 1800 mm/year and 
high biodiversity. The total population of the province 
of Tetouan is 549,769 inhabitants, with 72% in urban 
and 28% in rural areas [25].

Data on medical history sociodemographic 
characteristics and lifestyle factors

Data were collected using a validated questionnaire 
completed face-to-face by trained interviewers. The 
information collected concerned medical history 
(hypertension, diabetes, etc.), socio-demographic 
characteristics (age, place of residence (urban or rural), 
level of education, marital status, profession, housing 
category, monthly family income) and household 
characteristics (type of dwelling, and household size). 
Age was recorded and classified into three categories 
(<35; 35-47 and ≥47) based on the distribution of 
the sample in tertiles. Educational attainment was 
classified into three categories: illiterate (0 years), 
≤6 years of schooling or informal education and >6 
years of schooling (secondary, university). Marital 
status was divided into two classes: married and 
unmarried (single or divorced and widowed), the 
profession in two groups: with employment (active or 
student) and without paid employment (unemployed 
and housewife). Housing has been grouped into 4 
classes: traditional housing (working-class district), 
luxurious (villa), modern (apartment) and poor 
housing (including slums, bedrooms), the family in 
composite or nuclear type, the family income was 
classified according to the categories established by 
HCP in low income (< 3000 MAD) corresponding to 
the minimum wage in Morocco (International Labor 
Organization, 2020), Medium (3000 to 4999 MAD) 
and High (5000≥MAD), the equivalent exchange rate 
is: 1 MAD = 0.095 Euro).

Data on lifestyle were collected; they included the 
tobacco consumption and the level of physical activity. 
Tobacco use is categorized into “smokers” (current 
daily and occasional smokers), “ex-smokers” (if they 
have quit smoking for more than 3 months at the time 
of the survey) and “Never” (they had never smoked in 
their life). Physical activity assessed by a questionnaire 
included moderate and vigorous activities performed 
at work and in leisure during a usual week of the 
previous month. Physical activity was then defined 
according to WHO guidelines recommending the 
practice of at least 30 minutes of regular, moderate 
or vigorous physical activity on most days (including 
household activities) [26].

Anthropometric measurements
All anthropometric data was recorded. Height (± 

0.5 cm) and weight (± 0.5 kg) were measured and the 
body mass index (BMI) is calculated by dividing the 
body weight (in kg) by the square of the height (in m) 
and the WHO thresholds for overweight (BMI ≥25) 
and obesity (BMI ≥30) were used to define general 
obesity (World Health Organization, 2000).

Blood pressure was measured in women in a seated 
position using a mercury sphygmomanometer after 
a rest period of at least 10 min. Two groups of women 
are established according to their BP, the group with 
and the group without high BP. Elevated BP is defined 
by the Adult Treatment Panel III criteria as systolic 
blood pressure ≥ 130 mmHg and/or diastolic BP ≥ 85 
mm Hg or on medication for hypertension [27].

Simplified Mediterranean dietary score
In this study, the evaluation of the degree of 

adherence to MD was carried out using a simplified 
Mediterranean diet score (MDS) [28], constructed 
following an adaptation of the MDS, proposed by 
Trichopoulou et al. [8, 29]. The score calculation is 
based on the self-reported frequency of weekly intake 
of each food group, with the exception of fruit, where 
the total weekly intake was calculated by multiplying 
the number of days of intake per week by the number 
of servings consumed per day, this score includes 
eight components (vegetables, legumes, fruits, 
cereals, olive oil, fish, meat and dairy products). To 
calculate the total frequency of each component, the 
frequency of the elements that belong to it was added, 
dairy products (milk, yogurt and cheese), cereals 
(bread, cereals, potatoes, rice, pasta and couscous) 
and meat (red meat, white meat and processed meat). 
As the ratio of monounsaturated to saturated fatty 
acids could not be calculated for fat intake, the olive 
oil intake was considered as the main dietary source 
of monounsaturated fatty acids in Morocco, in the 
absence of pork consumption for religious reasons 
[28]. A value of 0 or 1 was assigned to each of the 
components using the gender-specific median of the 
sample as the threshold. For beneficial components 
(vegetables, legumes, fruits, grains, and fish), people 
with intakes below the median were assigned a value 
of 0, and people with intakes at or above the median 
were assigned a value of 1. People who consumed 
the olive oil for seasoning or for cooking were given 
a value of 1 and non-consumers are given value 
of 0. For the presumed harmful components (meat 
and dairy), people with consumption below the 
median were assigned a value of 1, and people with 
consumption at or above the median were assigned 
a value of 0. Thus, people who consumed olive oil for 
seasoning or cooking were given a value of 1 and 0 for 
non-consumers.

M. Mziwira,  H. Elfane, S. El Jamal
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Given that alcohol consumption is prohibited for 
religious reasons, and therefore not usual or probably 
under-reported in the Moroccan population, in 
particular women, this component was not taken into 
account in the calculation of the simplified MD score. 
Thus, the simplified total score of the MD ranging 
from 0 (minimum adhesion) to 8 (maximum adhesion), 
makes it possible to classify the participants into two 
groups according to the level of their adhesion to the 
MD, “low” adhesion to the MD (0 to 4 points), and 
“high” adherence to the MD (5 to 8 points).

Statistical analysis
Food frequency consumption and sociodemographic 

characteristics of the sample were described according 
to high (simplified MeDi score 5–8) vs low (simplified 
MeDi score 0–4) MeDi adherence. A descriptive 
analysis was conducted to compute medians and 
means with standard deviation (SD) for quantitative 
variables and frequencies (%) for qualitative variables. 
Student’s t-test was used for comparison of the means 
and the chi-square tests for comparison of proportions 
between the two groups. The level of significance was 
established at p < 0.05. All analyses were performed 
with the use of Statistical Package for the Social 
Sciences SPSS (version 23).

RESULTS

A number of 355 out of 500 women recruited in 
the two provinces studied, participated in the survey. 
Individuals not included did not complete all of the 
survey data. The final sample with complete food data 
included thus 198 (55.8%) women from El Jadida and 
157 (44.2%) from Tetouan. The women average age 
was 41.57 ± 12.91 years with a difference between the 
two provinces (43.75 years± 13.09 in El Jadida against 
38.8 years± 12.16 in Tetouan).

In the overall sample, the prevalence of obesity was 
32.1%, that of diabetes 12.1% and that of hypertension 
was 41.1% with higher prevalence in El Jadida than 
in Tetouan respectively for obesity (43.4% vs 17.8%; 
p<0.001) and diabetes (17.7% vs 5.1%; p<0.001).

Table 1 presents data on the socio-demographic 
and lifestyle characteristics according to the region 
of the population under study. The table shows 
significant differences between the populations in the 
two provinces, for household size, number of children, 
type of dwelling, physical activity, age groups, income 
average and occupation of the head of household, place 
of residence and for the type of family.

Table 1. The population sociodemographic and lifestyle characteristics according to the region

Total %
(n=355)

El Jadida
(n = 198)

Tetouan
(n = 157) P-value

Area of residence
Urban 38.3 (136) 29.8 (59) 49 (77) 0.000
Rural 61.7 (219) 70.2 (139) 51 (80)

Age groups (years)
≤35 32.1 (114) 26.3 (52) 39.5 (62) 0.006

35–47 31.5 (112) 30.8 (61) 32.5 (51)
≥47 36.3 (129) 42.9 (85) 28 (44)

Marital status
Married 81.7 (290) 79.8 (158) 84.1 (132) 0.185

Not Married 18.3 (65) 20.2 (40) 15.9 (25)
Education

Illeterate 44.5 (158) 48.5 (96) 39.5 (62) 0.1
< 6 years 30.7 (109) 30.8 (61) 30.6 (48)
≥ 6 years 24.8 (88) 20.7 (41) 29.9 (47)

Average income (MAD)
< 3000 MAD 60.2 (213) 63.6 (126) 55.8 (87) 0.004
3000 - 5000 22.3 (79) 24.7 (49) 19.2 (30)

≥ 5000 17.5 (62) 11.6 (23) 25 (39)
Household head occupation 

Unemployed 79.4 (282) 85.4 (169) 72 (113) 0.002
Employed 20.6 (73) 14.6 (29) 28 (44)

Adherence to the mediterranean diet in two Moroccan populations living at different distances from the Mediterranean Sea
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The distribution according to place of residence 
reveals that globally the female population was 
predominantly rural (61.7%) representing 70.2% in 
El Jadida against 51% in Tetouan. The proportion of 
women in the youngest age group was higher (39.5%) 
in the province of Tetouan and that of the oldest age 
group was the most present in El Jadida (42.9%).

In addition, the population as a whole (60.2%) had 
the lowest monthly income, the majority of which 
(63.6%) was in El Jadida. Furthermore, 85.3% of the 
sample lived in popular or precarious housing. The 
proportion of people considered to be physically 
active was 86.8%, women who were non-smokers or 
did not consume tobacco were the most represented 
(98.3%) and 63.9% of women belonged to composite 
families, mainly in the province of Tetouan with 
56.3% including 3 or more children.

Consumption of major foods and food groups 
by region is shown in Table 2. The data in the table 
reveals significant differences in dietary intakes of 
different food groups. The women of El Jadida had 
a higher frequency of weekly consumption of meat 
(red, white and processed meat), potatoes (mean = 
5.44 frequency), vegetables (mean = 6.96 frequency), 
cereals (mean = 5.05 daily frequency), herbs, spices, 
garlic and onions (mean = 6.67 frequency) and drinks 
(mean = 5.43 daily frequency) than those in Tetouan. 
On the other hand, women in Tetouan consumed more 

legumes (mean = 3.59 weekly frequency), eggs (mean 
= 3.29 weekly frequency) and more olive oil ((mean = 
3.29 weekly frequency)= 0.90 daily frequency). Olive 
oil was the main source of fat for cooking or seasoning 
(86.2%). However, no difference was found for other 
foods (dairy products, sweets, fruits, olives, nuts, 
seeds and fish).

Compliance with the guide or the Mediterranean 
diet pyramid’ recommendations, shows that the diet 
of the study women was not compliant for all types 
of food groups and that, the diet of at least half of 
these women, was inconsistent for red meat, legumes, 
potatoes, eggs, sweets, olives, nuts and seeds, 
vegetables, fruits, and olive oil.

Figure 2 presents the distribution of the studied 
women sample, according to adherence to the MD 
and Figure 3 shows the distribution of the scores of 
adherence to this diet. In both provinces, more than 
half of the women (55.2%) had high adherence to 
MD (against 44.8% with low adherence) (Figure 
2), but no significant difference is reported between 
the two regions. The results also show a bell-shaped 
distribution of the different adhesion scores between 0 
and 8, as illustrated in Figure 3. 

The study sample sociodemographic and lifestyle 
characteristics are presented in Table 3. The results 
show that there is no significant association of 
sociodemographic characteristics, neither lifestyle 

Household size
<4 peoples 17.5 (62) 17.7 (35) 17.2 (27) 0.04

4 to 6 people 57.2 (203) 52 (103) 63.7 (100)
>6 peoples 25.4 (90) 30.3(60) 19.1 (30)

Family type
Composite 63.9 (227) 55.6 (110) 74.5 (117) 0.000

Nuclear 36.1 (128) 44.4 (88) 25.5 (40)
Number of children/woman

No children 13.5 (48) 10.6 (21) 17.2 (27) 0.022
1 to 2 children 30.1 (107) 26.8 (53) 34.4 (54)

3 and more 56.3 (200) 57 (124) 55.6 (76)
Housing

Poor housing 38.3 (136) 42.9 (85) 32.5 (51) 0.031
Modern 11.8 (42) 8.1 (16) 16.6 (26)

Luxurious 2.8 (10) 3.5 (7) 1.9 (3)
Traditional housing 47 (167) 45.5 (90) 49 (77)

Smoking
Current and ex-smokers 1.7 (6) 2.5 (5) 0.6 (1) 0.171

Never smoke 98.3 (349) 97.5 (193) 99.4 (156)
Physical activity (≥ 30 min/day)

Yes 86.8 (308) 90.4 (179) 82.2 (129) 0.017
No 13.82(47) 9.6 (19) 17.8 (28)

Chi2 test (percent (number)), statistically significant differences are defined as P< 0.05.

M. Mziwira,  H. Elfane, S. El Jamal



50 No 1

Ta
bl

e 
2.

 T
he

 m
ea

n 
va

lu
es

 o
f u

su
al

 c
on

su
m

pt
io

n 
of

 m
aj

or
 fo

od
s o

r f
oo

d 
gr

ou
ps

 a
cc

or
di

ng
 to

 th
e 

re
gi

on
 a

m
on

g 
th

e 
po

pu
la

tio
n 

st
ud

ie
d

D
ie

ta
ry

 v
ar

ia
bl

e
Se

rv
in

gs
*

To
ta

l (
N

)
C

on
su

m
pt

io
n 

(%
)

Re
co

m
m

en
da

tio
n

(%
)

EL
 JA

D
ID

A
TE

TO
U

A
N

P-
va

lu
e

W
ee

kl
y

Re
d 

m
ea

t
<2

3.
64

 ±
 2

.7
3

95
.8

 
32

.1
 

4.
31

 ±
 2

.9
9

2.
79

 ±
 2

.0
8

0.
00

0
W

hi
te

 m
ea

t
2

2.
94

 ±
 2

.6
9

92
.4

 
52

.7
 

3.7
1 

± 
3.

02
2.

97
 ±

 1
.7

9
0.

00
0

Pr
oc

es
se

d 
m

ea
t

≤1
0.

66
 ±

 0
.0

7
77

.2
82

.8
 

0.
86

 ±
 0

.1
0.

42
 ±

 0
.0

8
0.

00
2

Le
gu

m
es

≥2
2.

7 
± 

0.
22

94
.4

 
48

.7
 

1.
99

 ±
 0

.1
3.

59
 ±

 0
.4

7
0.

00
0

Po
ta

to
es

≤3
5.

11
 ±

 3
.2

6
92

.4
 

29
.3

 
5.

44
 ±

 3
.5

2
4.

70
 ±

 2
.8

5
0.

03
4

Fi
sh

≥2
3.

04
 ±

 2
.7

8
95

.8
 

56
.1

 
3.

07
 ±

 2
.6

6
3.

01
 ±

 2
.9

4
0.

83
8

Eg
gs

2-
4

2.
8 

± 
2.

74
82

.8
 

23
.3

 
2.

68
 ±

 2
.6

6
3.

29
 ±

 2
.8

2
0.

03
5

Sw
ee

ts
≤2

17
.2

7 
± 

11
.8

5
94

.9
 

7.0
17

.9
7 

± 
12

.3
8

16
.3

8 
± 

11
.13

0.
21

1
D

ai
ly

D
ai

ry
 p

ro
du

ct
s

2
1.

8 
± 

1.
32

94
.6

 
62

.8
 

1.
68

 ±
 1

.3
3

1.
94

 ±
 1

.3
1

0.
07

6
O

liv
es

, n
ut

s, 
se

ed
s

1–
2

1.
03

± 
0.

83
94

.6
 

36
.4

 
0.

97
 ±

 0
.71

1.1
2 

± 
0.

96
0.

09
9

H
er

bs
, s

pi
ce

s, 
ga

rli
c,

 o
ni

on
s

-
6.

09
 ±

 5
.8

1
97

.2
 

-
6.

67
 ±

 5
.4

2
5.

35
 ±

 2
.4

9
0.

03
3

W
at

er
 a

nd
 h

er
ba

l  
  i

nf
us

io
ns

-
4.

78
 ±

 3
.8

7
94

.6
 

-
5.

43
 ±

 4
.16

3.
95

 ±
 3

.3
2

0.
00

0
Ev

er
y 

M
ai

n 
M

ea
l

Ve
ge

ta
bl

es
≥2

6.
39

 ±
 2

.3
9

97
.2

 
44

.8
 

6.
96

 ±
 2

.9
7

5.
67

 ±
 2

.8
1

0.
00

0
Fr

ui
ts

1–
2

4.
15

 ±
 3

.3
7

97
.2

 
29

.5
 

3.
84

 ±
 3

.0
3

4.
53

 ±
 3

.7
3

0.
05

6
C

er
ea

ls
1–

2
4.

65
 ±

 1
.74

98
 

64
.2

 
5.

05
 ±

 1
.6

4.
15

 ±
 1

.7
8

0.
00

0
O

liv
e 

oi
l

1
0.

77
 ±

 0
.6

2
86

.2
 

2.
0

0.
67

 ±
 0

.5
2

0.
90

 ±
 0

.71
0.

00
0

Re
co

m
m

en
da

tio
ns

 b
as

ed
 o

n 
th

e 
M

ed
ite

rr
an

ea
n 

di
et

 p
yr

am
id

 a
nd

 o
th

er
 st

ud
ie

s (
B

ac
h-

Fa
ig

 e
t a

l.,
 2

01
1b

; S
ofi

 e
t a

l.,
 2

01
3)

. E
M

M
: E

ve
ry

 M
ai

n 
M

ea
l. 

D
ai

ry
 p

ro
du

ct
s (

m
ilk

, y
og

ur
t, 

an
d 

ch
ee

se
), 

ce
re

al
s 

(b
re

ad
, c

er
ea

ls
, r

ic
e,

 p
as

ta
, a

nd
 c

ou
sc

ou
s),

 P
ot

at
oe

s 
(p

ot
at

o,
 s

w
ee

t p
ot

at
o)

, s
w

ee
ts

 (S
ug

ar
, j

el
ly

, c
an

di
es

, p
as

tr
ie

s, 
an

d 
sw

ee
te

ne
d 

fr
ui

t j
ui

ce
s),

 w
hi

te
 m

ea
t (

po
ul

tr
y 

an
d 

tu
rk

ey
s)

 a
nd

 re
d 

m
ea

t (
ve

al
, l

am
b,

 c
am

el
, a

nd
 g

oa
t).

 V
ar

ia
bl

es
 a

re
 p

re
se

nt
ed

 a
s m

ea
n 

(s
ta

nd
ar

d 
de

vi
at

io
n)

. S
ta

tis
tic

al
ly

 si
gn

ifi
ca

nt
 d

iff
er

en
ce

s a
re

 * d
efi

ne
d 

as
 P

 <
 0

.0
5.

Adherence to the mediterranean diet in two Moroccan populations living at different distances from the Mediterranean Sea



51No 1

Figure2. Distribution of adherence to Mediterranean Diet 

Figure3. Levels of adherence to a Mediterranean Diet

Table 3. The sociodemographic and lifestyle characteristics and cardiovascular risk factors according to the adherence to 
MD

Total (n = 355) Low 1–4
 (n = 196)

High 5–8 
(n = 159) P-value

Area of residence
Urban 38.3 (136) 37.8 (74) 39 (62) 0.448
Rural 61.7 (219) 62.2 (122) 61 (97)

Age groups (years)
≤35 32.1 (114) 32.7 (64) 31.4 (50)

35–47 31.5 (112) 29.6 (58) 34 (54) 0.666
≥47 36.3 (129) 37.8 (74) 34.6 (55)

Marital status
Married 81.7 (290) 78.6 (154) 85.5 (136) 0.06

Not Married 18.3 (65) 21.4 (42) 14.5 (23)
Education

Illeterate 44.5 (158) 43.9 (86) 45.3 (72) 0.915
< 6 years 30.7 (109) 31.6 (62) 29.6 (47)
≥ 6 years 24.8 (88) 24.5 (48) 25.2 (40)

Average family income (MAD)
< 3000 MAD 60.2 (213) 64.3 (126) 55.1 (87) 0.176
3000 - 4999 22.3 (79) 20.9 (41) 24.1 (38)

≥ 5000 17.5 (62) 14.8 (29) 20.9 (33)
Household head occupation  

Unemployed 79.4 (282) 82.1 (161) 76.1 (121) 0.102
Employed 20.6 (73) 17.9 (35) 24.3 (38)

Household size
<4 people 17.5 (62) <ee 15.7 (25) 0.534

4 to 6 people 57.2 (203) 54.6 (107) 60.4 (96)
>6 people 25.4 (90) 26.5 (52) 23.9 (38)

Family type
Composite family 63.9 (227) 61.2 (120) 67.3 (107) 0.141

Nuclear family 36.1 (128) 38.8 (76) 32.7 (52)
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nor the other cardiovascular risk factors studied 
with the adhesion to MD. Comparative analysis 
showed no statistically significant difference 
of major cardiovascular risk factors, including 
obesity, overweight (p=0.108), diastolic and systolic 
hypertension (p=0.199), and diabetes (p=0.284) 
between the two population groups with inadequate 
or adequate levels of adherence to the Mediterranean 
diet; while a difference but not statistically significant 
was found for heart rate. The same result is found for 
both regions analyzed independently.

Table 4 presents the results concerning the 
distribution of the simplified MD score according 
to compliance with adherence to the Mediterranean 
diet (low or high compliance). The simplified 
Mediterranean diet score value was on average 
4.37±1.49 in the general study population, with 
no significant difference between the two regions. 
However, a significant difference between both low 
and high compliance groups was found at the level 
of each region (P < 0.000). In accordance with the 
objective, the consumption of vegetables, cereals, 
fruits, legumes, fish and olive oil were significantly 
increased with the increased adherence to the MD 

and were lower with lower adherence to MD in 
both regions (P<0.0001). However, the consumption 
of dairy products and meat were not significantly 
different among the women of the two categories of 
adherence to the DM or between the two regions of 
residence (P =0.091 and P =0.928 successively). This 
relationship of food groups to categories of adherence 
to the MD remains the same in the whole population 
for the dairy products (P =0.1) and meat (P = 0.136) 
consumption.

DISCUSSION

This work examined the influence of the 
geographical situation on the degree of adherence to 
Mediterranean diet, in women from two Moroccan 
regions at different distances to the Mediterranean 
basin. The study women population were from 
two provinces, Tetouan in the Tangier-Tetouan-Al 
Hoceima Region to the north near the Mediterranean 
Sea and El Jadida in the Casablanca-Settat region, 
located in the center on the Atlantic coast, both distant 
of 486 Km. To meet the targeted objectives, food 
intake and adherence to MD as well as compliance 

Number of children
No children 13.5 (48) 15.3 (30) 11.3 (18) 0.498

1 to 2 children 30.1 (107) 28.6 (56) 32.1 (51)
3 and more 56.3 (200) 56.1 (110) 56.6 (90)

Housing
Poor housing 38.3 (136) 34.7 (68) 42.8 (68)

Modern 11.8 (42) 13.8 (27) 9.4 (15) 0.278
Luxurious 2.8 (10) 3.6 (7) 1.9 (3)

Traditional housing 47 (167) 48 (94) 45.9 (73)
Smoking

Current and ex-smokers 1.7 (6) 2.6 (5) 0.6 (1) 0.164
Never smoker 98.3 (349) 97.4 (191) 99.4 (158)

Physical activity (≥ 30 min/day)
Yes 86.8 (308) 87.8 (172) 85.5 (136) 0.323
No 13.2(47) 12.2 (24) 14.5 (23)

Class BMI (Kg/m2)
< 25 26.8 (95) 27.6 (54) 25.8 (41)

25 – 29.9 41.1 (146) 44.9 (88) 36.5 (58) 0.108
≥ 30 32.1 (114) 27.6 (54) 37.7 (60)

Hypertension
No 58.9 (209) 56.6 (111) 61.6 (98)
Yes 41.1 (146) 43.4 (85) 38.4 (61) 0.199

Diabetes
No 87.9 (312) 86.7 (170) 89.3 (142) 0.284
Yes 12.1 (43) 13.3 (26) 10.7 (17)

BMI: body mass Index.chi2 test (percent (number)), statistically significant differences are defined as P< 0.05
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with the recommendations of the Mediterranean 
dietary pyramid were initially evaluated. This analysis 
included the study of the dietary intake from food 
groups according to the categories of adherence to the 
Mediterranean diet and to the region of residence. In 
a second step, the relationship of adherence to MD 
with the populations’ socio-demographic and the 
lifestyle factors in both regions was also analyzed.

Analysis of the data on food intake indicates that 
women in El Jadida, which belongs to the Casablanca-
Settat region, have a higher weekly consumption of 
meat (red, white, processed), vegetables, cereals, 
potatoes and a daily consumption of herbs, spices, 
garlic, onions, water and infusions than the Tetouan 
region. This result can be due, mainly, to the 
geographical nature made of vast fertile fields and 
to a strong agricultural activity in El Jadida region 
compared to that of Tetouan which is located in the 
mountain range of the Rif. The red meat production 
in the Casablanca-Settat region represents indeed, 
11% of national production, with a processing and 
processing capacity of 150,000 tons/year (Ministry of 
Agriculture, Fisheries, Rural Development, n.d.). The 
region that includes the Tetouan province, located in 
the north of the country close to the Mediterranean 
coast, is an important basin of olive groves and 
productions of legumes, olives, nuts and seeds, given 
the climatic conditions particularly rainfall, improved 
irrigation facilities and production methods. The 
yields of olive oil production vary from 1.6 to 3 tons/
Ha and contribute up to 16% to the deficit in edible oils 
(50,000 tons) [30, 31].

Many rating systems expressed as indices or 
scores have been used to measure adherence to the 
Mediterranean diet. However, the different definition 
of the maximum and minimum possible values as well 
as the definition of compliance levels (low, medium 
and high), make inter-study comparison difficult [32, 
33]. In this study, the score used is the Simplified 
Mediterranean Food Score [28] adapted from the 
Mediterranean Food Score (MDS) [8]. Although 
the latter is the first most used score developed for 
Mediterranean countries, the MDS cannot faithfully 
reflect the respect of traditional eating habits specific 
to the Moroccan study population, mainly those 
related to religion, such as abstinence from alcohol.

Our data showed that the simplified Mediterranean 
dietary score is below that reported in other Moroccan 
studies [28, 34] as only 2 out of 5 participating women 
had their eating habits compliant with at least 40% 
of the MD characteristics. The same proportion of 
adherence was found before, in the same region of El 
Jadida in 2015 but using another Mediterranean score 
[35]. Although the majority of the study population 
consumes most of the food groups concerned, this 
study shows that the present women population 

does not fully follow the recommendations of the 
Mediterranean diet pyramid. The most concrete 
examples are those of the consumption of olive oil 
and red meat which are 86.2% and 95.8% respectively 
in the whole population studied while only 2 % and 
32.1% have respectively this consumption consistent 
with the Mediterranean diet pyramid norms. This 
low compliance with the recommendations of the 
Mediterranean diet pyramid has been registered in 
other studies.

These results are in agreement with other studies 
carried out in other provinces such as Casablanca 
with regard to the consumption of fish, potatoes and 
olive oil, but not for the consumption of red meat, 
dairy products and sweets [34]. The comparable fish 
consumption is probably linked to the position of 
these towns on the coast, with greater accessibility 
to seafood products. The consumption of white meat, 
processed meat, vegetables and eggs in Casablanca 
than in the study population, would be due to the fact 
that the former is the economic capital with largest 
agglomeration in the country [24], where most people 
eat out of home or on their workplace. On the other 
hand, in comparison with the population of Fez [28], 
the province of Tetouan has similarities in terms of 
geographical proximity. El Jadida is also comparable 
with the province of Fez for all food groups except 
legumes and olives.

The present data show that in general, the high 
adherence to the Mediterranean diet found among 
women in the two regions studied, is characterized 
by a high consumption of vegetables, fresh fruits, 
legumes, cereals, fish, oil olive oil and low meat 
consumption (non-significant decrease). However, 
the consumption of dairy products which is supposed 
to be lower does not show a significant difference. 
This is certainly attributed to the non-compliance on 
the part of the subjects studied of nearly 60% of the 
recommendations of the Mediterranean diet, which 
largely explains the low distribution of adherence to 
the DM which is 44.8%.

The food profile studied shows a marked deviation 
from the traditional Mediterranean diet, particularly 
in terms of consumption of animal products (meat 
and dairy products), sweets, sugar and olive oil. The 
most surprising low consumption of the latter is 
probably due to its limited affordability, which could 
constitute an obstacle to a healthy diet [36, 37, 38, 39] 
not only in the two regions of study, but also in most 
Mediterranean countries [40, 41]. These eating habits 
changes, through the adoption of cheaper and unhealthy 
foods, will switch to a cheap and westernized diet high 
in empty calories as part of a nutritional transition 
expressed in parallel to an increase in the production 
of food industry, increasing urbanization, economic 
development and the effect of globalization [11, 12, 
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20]. On the other hand, the correlations studied of the 
DM adherence are different from those observed in 
other Mediterranean countries. Generally, the analysis 
results do not indicate any detected significant impact 
of socio-demographic or lifestyle factors on the level 
of adherence to the Mediterranean diet.

While age was a predictor of adherence to 
the Mediterranean diet in most Mediterranean 
areas [32, 41, 42, 4, 44, 45, 46], no association was 
revealed in the present study, between age groups 
and adherence to MD. This result corroborates with 
those of a study previously carried out in the country 
[28]. In Mediterranean countries, especially those 
experiencing a nutritional transition, young people 
are more adopting the Western dietary pattern [45, 
47] characterized by, modern, fast and off-home food, 
while older peoples stick to the traditional lifestyle and 
eating habits they grew up with and avoid modern dishes 
and fast foods. However, the present study data do not 
support this hypothesis, probably because Morocco 
is in an earlier stage of the nutritional transition in 
Morocco [20] and to cultural and traditional lifestyle 
differences between Moroccans and other populations 
of the Mediterranean Basin. Furthermore, the study 
sample does not include young aged people (children 
and adolescents) under the age of 18.

Similarly, no significant differences of the adherence 
to the Mediterranean diet were revealed according to 
average family income or education. These results 
are consistent with those found in other national 
population studies [28, 34], and could be explained 
by the characteristics of the study population that is 
mostly illiterate or poorly educated and of low income. 
Nevertheless, it is important to emphasize that a good 
family income regardless of the level of education 
does not automatically guarantee good nutritional 
status. Indeed, traditional food, which is rather less 
expensive and within reach of poor households, was 
traditionally more plant-based, diversified and healthy. 
Therefore, the deviation from the traditional MD is 
mainly linked to changes in eating habits associated 
with factors related to the overall transition underway 
in the country. It is rather a lack of nutritional 
education, associated with the economic and political 
transition following a set of mutations and changes 
that the country has experienced and which have given 
rise to great socio-economic disparities and social 
categories with contradictory characteristics. These 
are accompanied by an improvement in the economic 
level of households associated with the abundance and 
poor quality of food and living conditions inducing 
a direct impact on health and nutritional status [11, 48]. 
Other studies have, conversely, shown a significant 
association between a healthier diet and higher levels 
of education and income while, low income affects 
the type of food products consumers buy in terms of 

quality and variety [35, 49, 50]. On the other hand, 
a low level of education is generally associated with 
limited nutritional knowledge and low awareness of 
food-related issues.

Contrary to what is reported in the literature, in the 
present study being married was not associated with 
the highest adherence to the Mediterranean diet [50, 
51]. This finding may be related to weakening potential 
family influences and the changing role of women in 
the family over the past decades. Indeed, traditional 
meal preparation by housewives has declined and 
eating outside the home has become more common. 
Regarding housing classes, no association was found 
between a healthier diet and living in luxurious 
housing. This is consistent with the result discussed 
above showing that adherence to the Mediterranean 
diet is not significantly associated with higher income 
or education levels in this study population, and 
consumers can meet their nutritional needs in terms 
of food quality and diversity. A contradictory result 
was reported in the province of Fez in Morocco by 
[28, 34], which showed that the inhabitants of the old 
and the new medina (town), still retain their traditional 
way of life while people living in luxurious dwellings 
may have lower adherence to the Mediterranean diet 
or the opposite.

Tobacco use was not widespread among the 
studied women, who were 98.3% non-smokers. As 
in such communities, it is difficult to determine the 
actual number of women smokers given the social 
and cultural considerations preventing them from 
answering this question. Smoking has already been 
reported to be positively associated with unhealthy 
eating habits [52] but also negatively associated with 
adherence to the traditional Mediterranean diet [53, 
54].

The Mediterranean lifestyle also includes regular 
physical activity. In this study, no relationship was 
observed between physical activity at work and 
during leisure time with MD adherence, although the 
majority of the study population (86.8%) practiced 
physical activity. The beneficial health effect attributed 
to MD against coronary artery disease and other 
related diseases, is not the result of diet alone, but also 
includes in part a more active leisure lifestyle of those 
who adhere to the traditional Mediterranean diet. 
This association has also been confirmed by previous 
studies [47, 55]. Furthermore, the present study did 
not reveal any significant impact of medical history or 
cardiovascular risk factors on the level of adherence 
to MD. The only noticeable effect was on heart rate 
which was, on average, slightly lower in participants 
with high MD adherence scores compared to those 
with lower ones; this difference was however, not 
statistically significant. Nevertheless, the cross-
sectional design of the present study does not make 
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it possible to establish the causality between these 
cardiovascular risk factors and adherence to DM. 
The high prevalence of these risk factors in previous 
Moroccan data [56, 57, 58] could partly be explained 
by the abandonment of the traditional MD, which 
constitutes a culinary heritage of Morocco and other 
Mediterranean countries.

CONCLUSIONS

The data from this study show that adherence 
to the Mediterranean diet is comparable in the two 
provinces studied regardless of their geographical 
proximity to the Mediterranean. These results do 
not reveal any significant association between socio-
demographic factors, lifestyle or medical history with 
MD adherence, regardless of the location or distance of 
residence from the Mediterranean. The adherence rate 
to the MD obtained in this work, comparable result and 
in agreement with that previously reported in the same 
population and of El Jadida province studied using 
an adapted score [35] constructed on the first score 
developed by underlines the validity of the simplified 
score of the MD used in this study. Furthermore, the 
data from this work underline a comparable deviation 
from the traditional Mediterranean diet in the two 
provinces. 

The shift away from MD model observed in the 
two populations suggests a change in adopted eating 
habits associated to a loss of culinary traditions and 
the introduction of fast and modern food. Hence, 
there is an urgent need for education about healthy 
properties and benefits of the MD diet through public 
awareness in order to re-establish the Mediterranean 
model of diet and lifestyle.

Funding source
This research did not receive any specific grant from 
funding agencies in the public, commercial or not-for-
profit sectors.

Acknowledgments 
The authors wish to thank the participants to this 
study, the local authorities of El Jadida Province 
and the Ministry of Interior for their help with the 
data collection and their cooperation. The survey 
was supported by the Moroccan Ministry of Higher 
Education and Research. 

Conflicts of interest 
The authors declare that they have no competing 
interest.

REFERENCES

1. Dernini S, Berry EM, Serra-Majem L, La Vecchia C, 
Capone R, Medina FX, Aranceta-Bartrina J, Belahsen 
R, Burlingame B, Calabrese G, Corella D, Donini LM, 
Lairon D, Meybeck A, Pekcan AG, Piscopo S, Yngve A, 
Trichopoulou A. Med Diet 4.0: the Mediterranean diet 
with four sustainable benefits. Public Health Nutr. 2017 
May;20(7):1322-1330. doi: 10.1017/S1368980016003177. 

2. Augimeri, G. and D. Bonofiglio, The Mediterranean Diet 
as a Source of Natural Compounds: Does It Represent 
a Protective Choice against Cancer? Pharmaceuticals, 
2021;14(9):920.

3. Bakaloudi DR, Chrysoula L, Kotzakioulafi E, 
Theodoridis X, Chourdakis M. Impact of the Level of 
Adherence to Mediterranean Diet on the Parameters of 
Metabolic Syndrome: A Systematic Review and Meta-
Analysis of Observational Studies. Nutrients. 2021 Apr 
30;13(5):1514. doi: 10.3390/nu13051514. 

4. Dinu M, Pagliai G, Casini A, Sofi F. Mediterranean diet 
and multiple health outcomes: an umbrella review of 
meta-analyses of observational studies and randomised 
trials. Eur J Clin Nutr. 2018 Jan;72(1):30-43. doi: 
10.1038/ejcn.2017.58. 

5. Galbete C, Schwingshackl L, Schwedhelm C, Boeing 
H, Schulze MB. Evaluating Mediterranean diet and risk 
of chronic disease in cohort studies: an umbrella review 
of meta-analyses. Eur J Epidemiol. 2018 Oct;33(10):909-
931. doi: 10.1007/s10654-018-0427-3.

6. Godos, J., et al., Adherence to the Mediterranean 
diet is inversely associated with metabolic syndrome 
occurrence: a meta-analysis of observational studies. 
International Journal of Food Sciences and Nutrition, 
2017;68(2):138-148.

7. Schwingshackl, L., et al., Adherence to a Mediterranean 
diet and risk of diabetes: a systematic review and meta-
analysis. Public Health Nutrition, 2015;18(7):1292-1299.

8. Trichopoulou, A., et al., Adherence to a Mediterranean 
diet and survival in a Greek population. New England 
Journal of Medicine, 2003;348(26):2599-2608.

9. Willett, W.C., et al., Mediterranean diet pyramid: 
a cultural model for healthy eating. The American 
journal of clinical nutrition, 1995;61(6):1402S-1406S.

10. Serra-Majem, L., et al., Updating the mediterranean 
diet pyramid towards sustainability: Focus on 
environmental concerns. Int J Environ Res. Public 
Health, 2020;17(23):8758.

11. Belahsen, R., Nutrition transition and food sustainability. 
Proceedings of the Nutrition Society, 2014;73(3): 385-
388.

12. Bach-Faig, A., et al., Mediterranean diet pyramid today. 
Science and cultural updates. Public Health Nutrition, 
2011;14(12A):2274-2284.

13. Noah, A. and A.S. Truswell, There are many 
Mediterranean diets. Asia Pacific Journal of Clinical 
Nutrition, 2001;10(1):2-9.

14. Benhammou, S., et al., Seguimiento de la dieta 
mediterránea e hidratación de la población española 
y marroquí. Nutrición Hospitalaria, 2015;32(6):2749-
2756.

Adherence to the mediterranean diet in two Moroccan populations living at different distances from the Mediterranean Sea



57No 1

15. Sofi, F., The Mediterranean diet revisited: evidence of 
its effectiveness grows. Current Opinion in Cardiology, 
2009;24(5):442-446.

16. Vilarnau, C., et al., Worldwide adherence to 
Mediterranean Diet between 1960 and 2011. European 
Journal of Clinical Nutrition, 2019;72(Suppl 1):83-91.

17. Barakat, I., et al., Mediterranean diet pyramid of an 
adult Moroccan population: comparison with the 
recommendations of the updated Mediterranean diet 
pyramid. The Annals of the University Dunarea de Jos 
of Galati. Fascicle VI-Food Technology, 2022;46(2):74-
88.

18. HCP, Haut Commissariat au Plan.Site institutionnel du 
Haut-Commissariat au Plan du Royaume du Maroc. 
https://www.hcp.ma/. 2020.

19. Bank, W., Perspective monde de la Banque Mon- diale. 
Pyramide des âges au Maroc en 2020, 2020 https://
perspective.usherbrooke.ca/bilan/servlet/BMPays/
MAR.

20. Benjelloun, S., Nutrition transition in Morocco. Public 
Health Nutrition, 2002;5(1a):135-140.

21. Zoubir, Y.H. and G. White, North African politics: 
Change and continuity. 2015: Routledge.

22. Barakat, I., et al., Food Consumption Trends and 
Associated Factors in an Agricultural Community in 
Morocco. 2020.

23. HCP, Population du Maroc par année civile (en milliers 
et au milieu de l’année) par milieu de résidence : 1960 - 
2050 Haut Commissariat au Plan du royaume du Maroc. 
2021(https://www.hcp.ma/Population-du-Maroc-par-
annee-civile-en-milliers-et-au-milieu-de-l-annee-par-
milieu-de-residence-1960-2050_a677.html).

24. HCP, Haut Commissariat au Plan.Population Legale 
des Regions.Provinces, Prefectures, Municipalites, 
Arrondissements et Communes du Royaume D’apres 
les Resultats du Rgph. 2014.

25. HCP, Haut-Commissariat au Plan. Etude sur le 
Rendement du Capital Physique au Maroc.HCP IV. 
Industrial policy, Structural Change and Global Value 
Chains Participation: Case study of Morocco, Tunisia 
and Egypt Figure. 2016(1 ).

26. WHO, WHO global strategy on diet, physical activity 
and health. Food and Nutrition Bulletin, 2004;25(3): 
292-302.

27. Cleeman, J., et al., Expert panel on detection, 
evaluation and treatment of high blood cholesterol in 
adults. Executive summary of the third report of the 
National Cholesterol Education Program (NCEP) Adult 
Treatment Panel (ATP III). Jama, 2001;285(19): 2486-
2497.

28. El Rhazi, K., et al., Adherence to a Mediterranean diet 
in Morocco and its correlates: cross-sectional analysis 
of a sample of the adult Moroccan population. BMC 
Public Health, 2012;12(1):1-8.

29. Trichopoulou, A., et al., Diet and overall survival in 
elderly people. BMJ, 1995;311(7018): 1457-1460.

30. INRA, Institut National de la Recherche Agronomique. 
Séminaire international sur l’olivier, acquis de recherche 
et contraintes du secteur oléicole, 2002(https://www.
inra.org.ma/fr/content/séminaire-international-sur-

lolivier-acquis-de-recherche-et-contraintes-du-secteur-
oléicole).

31. El Baghati, H., La production des légumineuses 
alimentaires au Maroc. 1995.

32. Kyriacou, A., et al., Adherence to the Mediterranean 
diet by the Greek and Cypriot population: A systematic 
review. European Journal of Public Health, 
2015;25(6):1012-1018.

33. Bach, A., et al., The use of indexes evaluating the 
adherence to the Mediterranean diet in epidemiological 
studies: a review. Public Health Nutrition, 2006;9(1a): 
132-146.

34. Mohtadi, K., et al., Sociodemographic and lifestyle 
factors associated with adherence to Mediterranean 
diet in representative adult population in Casablanca 
city, Morocco: A cross-sectional study. J Nutr Metabol. 
2020. 

35. Mziwira, M., D. Lairon, and R. Belahsen, Mediterranean 
Diet and Metabolic Syndrome in Adult Moroccan 
Women. J Res Obesity, 2015;2015:15-32.

36. Bonaccio, M., et al., Challenges to the Mediterranean 
diet at a time of economic crisis. Nutrition, Metabolism 
and Cardiovascular Diseases, 2016;26(12):1057-1063.

37. Tong, T.Y., et al., Dietary cost associated with adherence 
to the Mediterranean diet, and its variation by socio-
economic factors in the UK Fenland Study. Brit J of 
Nutr, 2018;119(6):685-694.

38. Elfane H, El-Jamal S, Sahel K, Mziwira M, El Ayachi 
M, Belahsen R. Study of the association of the 
nutritional profile of pregnant women with the birth 
weight of newborns in Morocco. Rocz Panstw Zakl Hig. 
2021;72(4):427-434. doi: 10.32394/rpzh.2021.0189. 

39. El-Jamal, S., et al., Association between food insecurity 
and obesity in an agricultural community of women 
from El Jadida, Morocco. AIMS Medical Science, 2021. 
8(3):175-188.

40. Biasini, B., et al., Adherence to the Mediterranean diet 
in association with self-perception of diet sustainability, 
anthropometric and sociodemographic factors: 
a cross-sectional study in Italian adults. Nutrients, 
2021;13(9):3282.

41. Veronese, N., et al., Trends in adherence to the 
Mediterranean diet in South Italy: A cross sectional 
study. Nutrition, Metabolism and Cardiovascular 
Diseases, 2020;30(3): 410-417.

42. Grosso, G., et al., Protective role of the Mediterranean 
diet on several cardiovascular risk factors: evidence 
from Sicily, southern Italy. Nutrition, Metabolism and 
Cardiovascular Diseases, 2014; 24(4):370-377.

43. La Fauci, V., et al., Mediterranean diet: Knowledge 
and adherence in Italian young people. La Clinica 
Terapeutica, 2020. 171(5).

44. Marventano, S., et al., Mediterranean diet adherence 
in the Mediterranean healthy eating, aging and 
lifestyle (MEAL) study cohort. Int J Food Sci Nutr, 
2018;69(1):100-107.

45. Sotos-Prieto, M., et al., Adherence to the Mediterranean 
diet and physical resilience in older adults: The Seniors-
ENRICA Cohort. The Journals of Gerontology: Series 
A, 2021;76(3):505-512.

M. Mziwira,  H. Elfane, S. El Jamal



58 No 1

46. Thodis, A., et al., Observational study of adherence 
to a traditional Mediterranean diet, sociocultural 
characteristics and cardiovascular disease risk factors of 
older Greek Australians from MEDiterranean ISlands 
(MEDIS‐Australia Study): Protocol and rationale. 
Nutrition & Dietetics, 2018;75(1): 44-51.

47. Zurita-Ortega, F., et al., Adherence to the Mediterranean 
diet is associated with physical activity, self-concept 
and sociodemographic factors in university student. 
Nutrients, 2018;10(8):966.

48. Chadli, S., et al., Epidemiological transition in 
Morocco (1960-2015). Medicine et Sante Tropicales, 
2018;28(2):201-205.

49. Cavaliere, A., De Marchi E., Banterle A., Exploring the 
adherence to the Mediterranean diet and its relationship 
with individual lifestyle: the role of healthy behaviors, 
pro-environmental behaviors, income, and education. 
Nutrients, 2018;10(2):141.

50. Papadaki A, Wood L, Sebire SJ, Jago R. Adherence to 
the Mediterranean diet among employees in South West 
England: Formative research to inform a web-based, 
work-place nutrition intervention. Preventive Medicine 
Reports, 2015;2:223-228.

51. Bibiloni MDM, González M, Julibert A, Llompart 
I, Pons A, Tur JA. Ten-Year Trends (1999-2010) of 
Adherence to the Mediterranean Diet among the 
Balearic Islands’ Adult Population. Nutrients. 2017 Jul 
14;9(7):749. doi: 10.3390/nu9070749. 

52. Lloveras, J., Alfalfa (Medicago sativa L.) management 
for irrigated Mediterranean conditions: The case of the 
Ebro Valley. Reunion Eucarpiol du Groupe Medicago 
spp. Zaragoza and Lieida (Spain), 2001;12(2001):15.

53. Hu EA, Toledo E, Diez-Espino J, Estruch R, Corella D, 
Salas-Salvado J, Vinyoles E, Gomez-Gracia E, Aros 
F, Fiol M, Lapetra J, Serra-Majem L, Pintó X, Portillo 
MP, Lamuela-Raventos RM, Ros E, Sorli JV, Martinez-
Gonzalez MA. Lifestyles and risk factors associated 
with adherence to the Mediterranean diet: a baseline 
assessment of the PREDIMED trial. PLoS One. 2013 
Apr 29;8(4):e60166. doi: 10.1371/journal.pone.0060166. 

54. Martínez-González, M.Á., et al., Dietary intake of 
some food items in smokers and non-smokers in 
a Mediterranean population. The European Journal of 
Public Health, 1997;7(1):40-44.

55. Idelson, P.I., L. Scalfi, and G. Valerio, Adherence to 
the Mediterranean Diet in children and adolescents: 
A systematic review. Nutrition, Metabolism and 
Cardiovascular Diseases, 2017;27(4):283-299.

56. Belahsen, R., M. Mziwira, and F. Fertat, Anthropometry 
of women of childbearing age in Morocco: body 
composition and prevalence of overweight and obesity. 
Publ Health Nutr. 2004;7(4):523-530.

57. Mziwira, M., El Ayachi, M., Lairon, D. et al. High 
blood pressure in urban Moroccan women from an 
agricultural region. Mediterr J Nutr Metab 2011;4:111–
116, https://doi.org/10.1007/s12349-010-0047-2

58. Tazi MA, Abir-Khalil S, Chaouki N, Cherqaoui 
S, Lahmouz F, Sraïri JE, Mahjour J. Prevalence of 
the main cardiovascular risk factors in Morocco: 
results of a National Survey, 2000. J Hypertens. 
2003May;21(5):897-903. doi: 10.1097/00004872-
200305000-00013. 

Receive: 15.06.2023
Accepted: 12.02.2024

This article is available in Open Access model and licensed under a Creative Commons Attribution-Non Commercial 3.0.Poland License (CC-BY-NC) 
(http://creativecommons.org/licenses/by-nc/3.0/pl/deed.en)

Adherence to the mediterranean diet in two Moroccan populations living at different distances from the Mediterranean Sea

http://creativecommons.org/licenses/by-nc/3.0/pl/deed.en

