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Abstract—Background and objectives: Before any nutritional
intervention, it is necessary to have the prospect of eating habits of
people with cardiovascular risk factors. In this study, we assessed the
adherence of healthy diet based on Mediterranean dietary pattern and
related factors in adults in the north of Iran. Methods: This study was
conducted on 550 men and women with cardiovascular risk factors
that referred to Heshmat hospital in Rasht, northern Iran. Information
was collected by interview and reading medical history and
measuring anthropometric indexes. The Mediterranean Diet
Adherence Screener was used for assessing dietary adherence, this
screener was modified according to religious beliefs and culture of
Iran. Results: The mean age of participants was 58±0.38 years. The
mean of body mass index was 27±0.01 kg/m2, and the mean of waist
circumference was 98±0.2 cm. The mean of dietary adherence was
5.76±0.07. 45% of participants had low adherence, and just 4% had
suitable adherence. The mean of dietary adherence in men was
significantly higher than women (p=0. 07). Participants in rural area
and high educational participants insignificantly had an unsuitable
dietary Adherence. There was no significant association between
some cardiovascular disease risk factors and dietary adherence.
Conclusion: Education to different group about dietary intake
correction and using a Mediterranean dietary pattern that is similar to
dietary intake in the north of Iran, for controlling cardiovascular
disease is necessary.

Keywords—Dietary adherence, Mediterranean dietary pattern,
cardiovascular disease, north of Iran.

inﬂammation and coagulation process [6] is proven.
Several studies have shown that the adherence to the
Mediterranean diet has been associated with reduced risk of
cardiovascular diseases, and, this suggests that Mediterranean
diet had cardioprotective role [7]-[9].
The prevalence and incidence of cardiovascular disease
such as coronary artery disease, myocardial infarction, heart
failure, hyperlipidemia, varies between different cultures,
different geographic area and from country to country.
Iran possibly has a higher burden relative to other countries
in this region. Unfortunately, cardiovascular disease is a
leading cause of mortality and disability in the Iranian
population.
Based on previous studies, many risk factors have been
identified for cardiovascular disease. Diet and body mass
indices are the most important cardiovascular disease risk
factors.
Because of the high prevalence of cardiovascular disease in
Iran and cardioprotective role of Mediterranean diet, it is
necessary to conduct some studies to determine whether the
dietary habits of Iranians, according to their culture, are
similar to Mediterranean diet or not.
For these reasons, the objective of the present study was to
determine the adherence of healthy diet and related factors.
II.

I. INTRODUCTION

T

HE Mediterranean dietary pattern is based on the
traditional foods that people used to eat in countries like
Italy and Greece. The Mediterranean dietary pattern is daily
intake of whole grain, vegetables, fruits, olive oil and low-fat
dairy products, and weekly intake of potatoes, olives, sea
products, nuts and poultry and monthly consumption of red
meat. Olive oil is the main source of dietary fat in this dietary
pattern. This diet emphasizes: eating plant-based foods, using
herbs and spices instead of salt to flavor foods [1], [2].
Previous studies have shown that increasing adherence to
the Mediterranean diet is associated with desirable physical
and mental health outcomes [3]. The beneﬁcial role of
Mediterranean dietary pattern on lipid profile and lipid
metabolism, blood pressure levels and preventing from
hypertension [4], body mass index and weight controlling [5],
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MATERIAL AND METHOD

This cross-sectional study was performed on 550
participants, whose age ranged 20 to 75 years and who were
admitted to a tertiary hospital in Rasht (center of Guilan
Province in the north of Iran) between December 22, 2015 and
April 20, 2016.
All participants gave informed consent for the study, which
was approved by the Ethics Committee of Guilan University
of Medical Sciences, Rasht, Iran. Demographic characteristics
were collected by a questionnaire.
Weight of participants was measured after removal of
excess clothes and shoes. Height was measured while the
participants were standing against a wall with their heels and
buttocks in contact with the wall. Waist circumference was
determined, in duplicate, at the midpoint between the lowest
costal ridge and the upper border of the iliac crest. Waist
circumference was done with a non-stretchable and accurately
calibrated scale with 0.5-cm precision.
Body mass index was calculated as weight (in kilogram)
divided by height squared (in m2). A body mass index of 25 or
more is defined as overweight, while a body mass index of 30
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or more is characterized as obese. In our study for assessing
dietary adherence, we used the 14-point Mediterranean Diet
Adherence Screener (MEDAS) which is a valid instrument.
The MEDAS consist of 12 questions on food intake frequency
and two questions about dietary habits.
Each question scored 0 or 1. Based on this questioner,
dietary score between 0-5 is considered low dietary adherence,
dietary score between 6-9 is considered moderate dietary
adherence, and dietary score 10 and upper is considered
suitable dietary adherence.
Since we wanted to use MEDAS among the people who
were not permitted to drink alcoholic beverages due to their
religious beliefs, we deleted question 8 (Do you drink wine?
How much do you consume per week?). Then, we translated
MEDAS to Persian by backward - forward method and two
registered dietitians qualitatively approved of the content and
face validity of the final Persian version, and a registered
dietitian fulfilled MEDAS by face to face interview with 60
people for pilot study.

Majority of the participants responded “yes” to question 12
(Do you preferentially consume chicken, turkey meat instead
of hamburger or sausage?). And the most “no” responses were
given to the questions 7 (How many sweet or carbonated
beverages do you drink per day?)
TABLE II
THE FREQUENCY OF YES (1-POINT) ANSWERS TO THE MEDITERRANEAN DIET
ADHERENCE SCREENER (MEDAS) ACCORDING TO PARTICIPANTS' RESPONSES
Questions
Adherence
1
2
3
4
5
6

III. RESULTS
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Patients’ characteristics are shown in Table I. The mean age
of participants was 58±0.38 years (between 29-75 years). The
mean of body mass index was 27±0.01 kg/m2, and the mean of
waist circumference was 98±0.2cm.
The mean of waist circumference in men and women was
94.71 and 102.22 cm, respectively. 71.4% of participants were
obese or over weight. The mean of dietary adherence in our
participants was 5.76±0.07 (between 0-11 score). 45% of
participants had low dietary adherence, 51% had moderate
dietary adherence, and just 4% had suitable dietary adherence.
The frequency of answers to the Mediterranean Diet
Adherence Screener (MEDAS) according to participants'
responses is shown in Table II.

8

TABLE I
DEMOGRAPHIC CHARACTERISTICS OF THE PARTICIPANTS
Male
Female
Characteristics
(n=309) (n=241)
30.4
3.7
Smoking (yes%)
Illiterate (%)
26.5
50.6
Below diploma (%)
50.2
40.2
Educational Level
Diploma and upper (%)
23.3
9.2
Urban (%)
64.1
46.1
Residence Characteristic
Rural (%)
35.9
53.1
34
54.8
Having hypertension (%)
30.1
46.5
Having diabetes (%)
Family history of
42.7
48.5
cardiovascular disease (%)

In this population, men had better dietary adherence than
women (p=0.01). The mean of dietary adherence in men was
5.93±0.10, and it was 5.53±0.09 in women.
There was no significant association between smoking and
body mass index with Mediterranean dietary adherence.
Participants living in rural area and high educational
participants insignificantly had an unsuitable dietary
Adherence.
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9
10
11
12

13

Do you use olive oil as main culinary fat?
How much olive oil do you consume in a given day
(including oil used for frying, salads, out-of-house meals,
etc.)?
How many vegetable servings do you consume per day? (1
serving: 200 g [consider side dishes as half a serving])
How many fruit units (including natural fruit juices) do
you consume per day?
How many servings of red meat, hamburger, or meat
products (ham***, sausage, etc.) do you consume per day?
(1 serving: 100–150 g)
How many servings of butter, margarine, or cream do you
consume per day? (1 serving: 12 g)
How many sweet or carbonated beverages do you drink
per day?
How many servings of legumes do you consume per
week? (1 serving: 150 g)
How many servings of fish or shellfish*** do you
consume per week? (1 serving 100–150 g of fish or 4–5
units or 200 g of shellfish)
How many times per week do you consume commercial
sweets or pastries (not homemade), such as cakes, cookies,
biscuits, or custard***?
How many servings of nuts (including peanuts) do you
consume per week? (1 serving 30 g)
Do you preferentially consume chicken, turkey, or
rabbit ***meat instead of veal, pork***, hamburger, or
sausage?
How many times per week do you consume vegetables,
pasta, rice, or other dishes seasoned with sofrito† (sauce
made with tomato and onion, leek, or garlic and simmered
with olive oil)?

14(24%)
38(6%)
331(60%)
449(81%)
59(10%)
64(11%)
39(7.1%)
443(80%)
351(63%)
181(33%)
143(26%)
521(94%)

519(92%)

TABLE III
ASSOCIATION BETWEEN DIET ADHERENCE SCORE AND FACTORS
Adherence score
Sex
Men (%)
Women (%)
Smoking (%)
Residence
Urban (%)
Rural (%)

0-5

6-9

10 & upper

39.5
49
15.9

57
51
20.4

3.9
0
33.3

25.3
47.2

8.2
31

66.5
23

IV. DISCUSSION
In the present study, dietary non-adherence was common in
men and women with cardiovascular disease risk factors in the
north of Iran.
In our study, to assess dietary adherence, we used
Mediterranean diet as a healthy dietary pattern. The
Mediterranean dietary pattern consists of daily consumption of
whole grain products, vegetables, fruits, olive, olive oil, and
low-fat dairy products.
Olive oil is the main source of dietary fat in this dietary
pattern. This dietary pattern consists of high amounts of
potassium, magnesium, calcium, unsaturated fatty acids and
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fiber and low amount of saturated fatty acid, salt, trans fats
and cholesterol [10].
The beneﬁcial role of this dietary pattern on lipid
metabolism and lipid profile, blood pressure levels and
controlling hypertension [11], inﬂammation and coagulation
process [12] and depression and nervous disorders [13] has
been proved. Several studies have revealed that the adherence
to the Mediterranean diet is significantly associated with
reduced risk of cardiovascular diseases especially coronary
artery disease, and this suggests that among the dietary
pattern, Mediterranean diet had cardioprotective role [14][18].
In the present study, dietary non-adherence was common
among adults. Participants in rural area and high educational
participants insignificantly had lower diet adherence compared
to the other groups.
Although Iran and specially Guilan province produces
significant amounts of olive and olive oil, the intake of olive
oil compared with other countries in the Mediterranean region
is lower in the north of Iran.
Based on the results, only 24% of our participants was
using olive oil as a main culinary fat. Aside from olive oil, we
found that the pattern of the Mediterranean diet was different
among our participants.
As United Nations Educational, Scientific and Cultural
Organization has accredited, the Mediterranean diet is not just
the specific foods and nutrients, but a complex of social
cultural expression of the different food culture of the
Mediterranean [19]. Therefore, it was predictable that the
pattern of the consumption of Mediterranean dietary
components among our participants is different from those of
other people and cultures.
Like any other study, our study suffers from some
limitations. The cross-sectional design of study prohibits
temporal assessment of the association between dietary
adherence and related factors. In addition, we did not measure
confounders such as economic status.
Campbell et al. [20] showed that there are major incomerelated differences in the patterns of health behavior change,
as well as reasons for non-adherence. Among those with low
income, adherence to health behavior change may be
improved by addressing modifiable barriers such as cost and
access.
V. CONCLUSION
In conclusion, this study showed that dietary non-adherence
was prevalent in men and women with cardiovascular disease
risk factors.
Because of high prevalence of cardiovascular disease in the
north of Iran and cardioprotective role of Mediterranean
dietary pattern, education to different groups of adults about
dietary intake correction and using a Mediterranean dietary
pattern that is similar to dietary intake and food products in the
north of Iran, for controlling cardiovascular disease seems to
be necessary. More studies are needed to consolidate our
understanding about dietary adherence and related factors.
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