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vi
ABSTRACT
Background: Mediterranean diet (MD) is a traditional dietary pattern mainly followed in the
Mediterranean regions and is shown to have positive health impacts, decreasing morbidity and
mortality of major chronic diseases. A global shifting from the MD was documented especially in
the Mediterranean regions, including Lebanon. Multiple individual and environmental factors
were found to impact adherence to MD. In Lebanon, there is a shortage of recent information about
adherence to the MD and its associated factors.
Objective: The objectives of this study are to 1) evaluate the level of adherence to the MD among
Lebanese adults and 2) examine the associations between individual factors (socio-demographic
and lifestyle) and MD adherence before and after adjustment for food environment at home and in
stores factors.
Methods: A cross-sectional study design was carried out during the month of July 2021 among a
convenient sample of 326 Lebanese adults. The participants completed an online questionnaire
composed of a) questions about socio-demographics, anthropometrics, and lifestyle behaviors; b)
the 14-item Mediterranean Diet Adherence Screener (14-MEDAS); and c) the Perceived Nutrition
Environment Measures Survey in the Mediterranean Context (NEMS-P-MED-AR).
Results: The mean of the 14-MEDAS was 7.59 + 2.22, thus the surveyed sample has a moderate
adherence to the Mediterranean dietary pattern. Consumption of fruits, vegetables, legumes, and
olive oil met the recommended Mediterranean diet intake among the majority of participants.
Older age, having children, specializing in a health -related field and having regular physical
exercise showed statistically significant associations with higher adherence to the Mediterranean
diet. Results from multiple linear regression analyses showed that only older age and having a

regular routine of physical activity were significantly associated with increased MD adherence.
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Conclusion: Public health interventions aiming to promote adherence to the Mediterranean diet
shall target predominantly younger age groups of the Lebanese population and incorporate

strategies to boost physical activity among target groups.

Keywords: Mediterranean diet, Adherence, Determinants, Adults, Lebanon
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l. BACKGROUND

A. Mediterranean Diet (MD) composition and health benefits

The Mediterranean diet (MD) is the traditional dietary pattern usually embraced by the populations
bordering the Mediterranean Sea (Radd-Vagenas et al, 2017). Since the Mediterranean region is
culturally, religiously, and economically very diverse and is an area with numerous agricultural
patterns, therefore, it is important to set a common definition of the Mediterranean diet. In 1993,
the international experts Oldways and the World Health Organization (WHO) / Food and
Agriculture Organization (FAO) in collaboration with the Harvard School of Public Health created
the Mediterranean Diet Pyramid (figure 1). Their source of information was based on diets of the
Mediterranean regions producing olives and where olive oil is the main source of fat (Willet et al.,
1995). The MD is characterized by high consumption of carbohydrates (plant foods, cereals and
legumes) with low glycemic index, olive oil (main source of fat), a moderate intake of fish, poultry
and red wine, and a low intake of red and processed meats. It contains high amounts of
antioxidants, polyunsaturated (PUFA) and monounsaturated (MUFA) fats. In addition, it includes
polyphenols (red wine, grapes, and apple) (Bonaccio et al, 2013), nutrients, amino acids, minerals
(zinc, copper, iron, magnesium) and B-complex vitamins (B6, B12, folic acid).

The MD is not a novel concept: it has been of interest and received much recognition since the
1950s. The American scientist Ancel Keys conducted a study among six Mediterranean countries
and found that individuals living in the Mediterranean region had lower rates of coronary heart
disease (CHD). He attributed these observations to the lower intake of saturated fatty acids (SFA)
and the higher reliance on plant-based foods in these populations (Altomare et al., 2013; Keys &
Grande, 1957). Furthermore, adherence to the Mediterranean diet has been linked with a lower

risk of obesity (Pereira-da-Silva et al., 2016), cardiovascular diseases (Liyanage et al., 2016), and



diabetes mellitus (Nowlin et al., 2012), being partly due to the beneficial impact of the MD on
abdominal adiposity (Mistretta et al., 2017) and on inflammatory markers (Nowlin et al., 2012).
In accordance with these findings, a randomized clinical trial (RCT) called PREDIMED found the
Mediterranean diet to have a protective role on CVD. After 1-year follow-up, participants, who
were at high risk of CVD, in the MD + nuts group showed a 13.7% reduction in the prevalence of
metabolic syndrome (MetS), a risk factor for CVVD, compared with reductions of 6.7% (p<0.05)
and 2.0% (p<0.05) in the MD + EVOO (Extra virgin olive oil) and control groups (advice on a
low-fat diet), respectively (Ros et al., 2014). Moreover, a cross-sectional study among 500
Lebanese adults aged >18 years (64% females) showed that participants with moderate and high
adherence to MD had 57% (OR = 0.430, 95% CI = 0.234-0.788) and 55% (OR = 0.453, 95% CI =
0.214-0.961) lower MetS prevalence, respectively compared to participants with low MD
adherence (Cordahi et al., 2015). The Mediterranean dietary pattern has a good level of evidence
(B-level) supporting its ability to improve glucose levels and cardiovascular risk factors. Therefore
it was included in the American Diabetes Association (ADA) recent nutrition position statement
(Evert et al., 2013) as well as the joint scientific statement from the ADA and the American Heart
Association (AHA) which focus on CVD prevention in diabetes mellitus (Fox et al., 2015). In
addition to the positive effect of the MD on body weight and cardio-metabolic diseases, studies
have shown its beneficial effect on cognitive performance (Hardman et al., 2016; Wu & Sun,
2017). Few studies explained the reason behind it, but when measuring the impact of the MD on
the brain function of adults and elderly, results showed that this protective impact is primarily due
to the antioxidants properties and the B vitamin content (Hardman et al., 2016; Wu & Sun, 2017).
Despite this scientific evidence in support of the favorable health outcomes of the MD, Lebanon,

among other Mediterranean countries, has been witnessing a gradual change in dietary pattern



referred to as “nutritional transitioning” (Naja et al., 2018). Due to the westernization of foods, the
traditional MD has been fading, promoting a novel dietary pattern characterized by increased
intake of animal-based foods and causing a higher prevalence of diet-related cardio-metabolic
diseases. Previous findings reported a decline in MD adherence in both Lebanese and non-
Lebanese populations (Bonaccio et al, 2016; Farhat et al., 2016; Maugeri et al, 2019; Naja et al.,

2018). However, the available data from Lebanese studies dates back more than a decade.
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Figure 1. The Mediterranean Diet Pyramid



B. Assessing MD adherence among adults

Throughout the years, multiple scores have been used to assess the adherence to the MD with the
majority of these indices originating from countries in Europe (Bach et al., 2006), namely Italy,
Spain, Greece and France (Agnoli, 2011; Buckland, 2009; Gerber, 2006; Martinez-Gonzélez,
2012; Panagiotakos, 2006; Trichopolou, 2005). The Mediterranean diet scale (MDS), the first and
most widely used MD adherence assessment index, was created in Greece in 1995 and revised in
2003 to assess the effect of the MD on total mortality (Trichopoulou et al, 1995; Trichopoulou et
al., 2003). This index is the only one that uses a sex-specific median calculation as a cut-off for
each of the 9 food groups. In 2005, the MedDiet index, which is another internationally used score
was created in Greece, included predefined cut-off portions and was proposed to be a good
alternative for the sex-specific median MDS. It has been used in many studies, including the
ATTICA study and the CARDIO 2000 case-control study in Greece (Panagiotakos et al., 2006).
On the other hand, the Middle East, and particularly Lebanon, lacked a standardized MD adherence
assessment tool which is crucial for comparing compliance with the MD, between European and
Middle Eastern countries of the Mediterranean Sea (Naja et al., 2015). Therefore, in 2015, Naja
and her colleagues developed a Lebanese index to assess adherence to the MD. The Lebanese
Mediterranean diet index (LMD) was based on nine characteristic foods of the traditional Lebanese
dietary pattern (Naja et al., 2015). In 2012, Martinez-Gonzélez and colleagues developed the
“Mediterranean Diet Adherence Screener” (MEDAS) which is a rapid estimation tool to screen
the adherence to the Mediterranean diet (Schroder et al, 2011). The 14-item MEDAS questionnaire
showed to be reasonably valid tool for the rapid estimation of MD adherence, without the need for
a food frequency questionnaire, food diary or 24-hour recall as opposed to the earlier mentioned

Scores.



C. Adherence to the MD in the Mediterranean regions

Using different indices and scores to assess MD adherence, previous studies reported low to
moderate adherence to the traditional MD in the Mediterranean regions including Lebanon (Farhat
et al, 2016; Naja et al, 2021; Vilarnau et al, 2019). In a cross-sectional study of 2,610 Lebanese
adults (20-55 years, 53.8% females ), only 12.7% of participants had high adherence to the MD as
per the Lebanese Mediterranean Diet (LMD) score, while 57.5% and 29.8 % had moderate and
low adherence, respectively (Naja et al., 2019). In another study done in Lebanon among 615
adults, total sample had a 4.2 mean Mediterranean diet score (as proposed by Trichopolou et al.,
2003) indicative of low adherence to the Mediterranean dietary pattern (Farhat et al., 2016).
Likewise, in an Italian cross-sectional study, by Ruggiero et al. (2018), the mean MD score (as
proposed by Panagiotakos et al., 2006) of 7,430 adults (aged 20 and above, 46% men) was found
to be 29.6 + 5.4 (reflecting moderate adherence). In 2012, the “Mediterranecan Diet Adherence
Screener” (MEDAS) was developed by Martinez-Gonzalez and colleagues, which is a rapid
estimation tool to screen the adherence to the Mediterranean diet (Schroder et al, 2011).The
adherence to the MD assessed by 14-MEDAS among different countries. For instance, in Spain,
the PREDIMED study (Martinez-Gonzalez et al., 2012), reported a MEDAS score of 8.6 + 2.0
(reflecting moderate adherence), and in a sample of 310 Spanish university students (aged 18-30
years, 64.5% women) the mean 14-MEDAS score was 7.0 + 2.0 suggestive of moderate adherence
level (Cobo-Cuenca et al, 2019). On the other hand, a study among 490 Portuguese adults showed
that only 17% of the study population have high adherence to the MD (assessed using 14 item-
MEDAS) (Andrade et al., 2020). Lately, the mean MD adherence score in a cross sectional study
of 525 Lebanese students was reported at 8.0 + 2.2 (reflecting moderate adherence) (Karam et al.,

2021)



D. Determinants of MD adherence

Several studies demonstrated the associations of socio-demographic, lifestyle, and environmental
factors with the level of adherence to the MD using different MD scores (Naja et al., 2015; Peng

etal., 2017; Ruggiero et al., 2019).

Socio-demographic determinants

Socio-demographic determinants including sex, age, marital status, educational and employment
status showed association with MD adherence. A cross-sectional study of 7430 Italian adults (aged
20 and above, 46% men), using the MD Score (as proposed by Panagiotakos), showed significantly
higher adherence to MD among men (OR= 1.32, 95% CI=1.21-1.43), middle-aged subjects (50—
64 years) (OR=1.97, 95% CI=1.52-2.55), and those with higher education levels (OR=1.95,
95%CI=1.57-2.42) while no significant association found with marital status (OR=0.98, 95% CIl=
0.82-1.18) and occupation (OR= 0.85, 95%CI = 0.55-1.31) (Ruggiero et al., 2018). However, a
cross-sectional study of 411 Italian adults aged 18-85 years showed no association between gender
and MD adherence level (OR= 0.890, 95% CI= 0.601-1.320) while a higher adherence was
observed in people with older age (OR = 1.030, 95% CI= 1.016-1.044) and more qualified
employment (OR=1.136, 95% CI=1.043-1.237) (Vitale et al, 2019). Moreover, a cross-sectional
study among 42000 Italian adults (18-75 years) found that people with higher income (0.26, CR =
9.28) and educational levels (2.86, CR = 16.87) are more likely to have a higher adherence to MD
(Cavaliere et al., 2018). In Lebanon, a cross sectional study of 2048 Lebanese adults (20-55 years,
45% males) , using four MD scores including LMD and MDS, found that higher adherence to MD/
Lebanese dietary pattern was significantly associated with female gender (OR= 1.67; 95% CI =
1.33-2.09), older age (OR= 1.04, 95% CI = 1.03-1.06) and higher educational level (OR=1.85,

95% Cl=1.29-2.64) while no significant association was observed between the level of adherence



and marital status (OR=1.18, 95% CI1=0.92-1.51) (Naja et al., 2015). In contrast, Farhat et al.
(2016), using the MDS to assess the level of adherence among 615 Lebanese adults (aged 19 to 70
years, 35.1% males), found no significant difference in the level of adherence between men and
women participants below the age of 30 years, while women over 30 years had lower MD score
than men within this age group. Similarly, A Lebanese cross sectional study of 525 university
students, using MEDAS to determine level of MD adherence showed older age students to have
higher MD adherence level while no difference was found among genders (Karam et al., 2021). In
contrast, a cross sectional study among 490 Portuguese adults showed higher MD adherence
among women and employed individuals (Andrade et al., 2020). Other determinants associated
with poor MD adherence were urban residence, low educational level, unemployment and low
income among Italian adults aged 18 and above (Ruggiero et al., 2018; Vitale et al, 2018). In
summary, previous studies showed consistent associations between older age, high educational
level, high income/ and being employed with better/ higher MD adherence, while the association

between gender and MD adherence was not consistent.

Lifestyle and Anthropometric determinants

Lifestyle determinants such as physical activity, smoking, meal and sleeping patterns have also
been studied to test their association with MD adherence. Maugeri et al. (2019) conducted a cross-
sectional study among 841 Italian women (aged 25-64 years, with no history of severe diseases)
and found that increased physical activity, likelihood of overweight or obesity, and non-smoking
status were significantly associated with higher adherence to MD. Findings from a Lebanese study
of 2,048 adults (aged > 20 years, 55% females) showed that healthier lifestyle, consisting of high
levels of physical activity( OR=1.08, 95% C1=1.05-1.12), no smoking (OR=0.78, 95% CIl= 0.62—

0.97), higher frequency of breakfast consumption (OR=1.08, 95% CI=1.05-1.12), and lower



frequency of eating out (OR= 0.93, 95%CI1=0.89-0.98) to be associated with higher adherence to
the LMD (Naja et al., 2015). On the contrary, being overweight/ obese, having low physical
activity level, and being a smoker were factors significantly associated with poor adherence to MD
(Baalbaki et al., 2015). Several studies were conducted to test the association between adiposity
markers (“Body Mass Index (BMI) and Waist Circumference (WC)”) and the level of MD
adherence, Findings were mixed and differed according to the MD score used. A cross-sectional
study of 3384 students (59% females) found no association between MDS and BMI in both
genders; yet significant negative association with WC was found in both genders, after adjustments
for confounding variables (age, education level, income, sedentary occupation, smoking, and
physical activity) (Issa et al., 2011). In addition, the MD was found not to be associated with BMI
(Ruggiero et al., 2018), obesity (BMI and waist circumference) or metabolic syndrome (Baalbaki,
2015). In a more recent study of 303 Lebanese students (aged between 21 and 25 years, 57%

females), lower BMI was associated with higher MD adherence (El Hajj et al., 2021).

Food Environment

Environmental factors related to the home, community and consumer food environments such as
food availability, accessibility, cost, nutritional quality of foods, and promotions, were also looked
at as determinants of MD adherence. A cross-sectional study of 4,942 US adults found that food
accessibility, frequency of shopping for fruit, and a greater variety of fruits and vegetables
available at home to be significantly associated with meeting the recommended fruit and vegetable
intake guidelines (OR=1.49, 95%CIl=1.28- 1.74; OR=1.52, 95%CIl=1.14-2.01 and OR=1.09, 95%
Cl=1.08- 1.11, respectively) (Kegler et al., 2021). Another cross-sectional study by Alber et al.
(2018) found that perceived availability and quality of fruits and vegetables in the neighborhood

to be significantly related to daily fruit and vegetable intake among American adults. A study was



conducted to evaluate the level of household food insecurity (HFI; the inability of the household
to secure, nutritious, adequate and safe food for meeting the dietary needs) and its association with
adherence to Lebanese Mediterranean dietary patterns (MDP). Results showed that higher HFI
scores were associated with lower adherence to Lebanese MDP among adolescents (Naja et al.,

2020).

Food label use is another factor which may influence consumer choice of foods. It provides
consumers with information about the nutritional quality of packaged goods at the time of
purchase, date of production and expiration, cooking instructions and storage conditions. Use of
food labels presumably help promote healthier food choices and make people more aware of their
dietary choices (Miller & Cassady, 2015). A retrospective cohort study of 1,026 Spanish university
students found that students who used food labels had higher MD adherence (OR=1.30; 95% Cl=
1.18-1.43) and were more likely to consume high intake of fruits (OR:1.22; 95% Cl=1.11-1.34),
vegetables (OR=1.15; 95% Cl=1.08-1.12), and fish (OR=1.94; 95 CI1 1.38,2.7), and a lower intake
of meat (OR=0.76; 95% CI 0.58,0.9) when compared to non-food label users (Navarrete-Munoz
et al., 2018). In another study among 411 Italian adults aged 18-85 years, higher MD adherence
was observed among those interested in reading food labels (OR = 2.057, p < 0.0001) (Vitale et

al., 2019).

Knowledge gap in Lebanon and rationale for carrying out the study

Lebanon, as part of the Eastern Mediterranean region, has been facing a nutritional transition
during the past years (Hadjimbei et al., 2016). The traditional MD has progressively been fading
due to the westernization of food products and technology-driven culture (Naja et al., 2015),

encouraging a new dietary pattern high in fat, refined sugar, and processed foods and causing a
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higher prevalence of metabolic diseases (Myles, 2014; Mounayar et al., 2019). Other contextual
factors may have also influenced adherence to the traditional MD including political, financial and
economic instabilities (Farhoud & Dimassi, 2012; Karam et al., 2006). Deterioration of the
economy resulting in increase in food prices may have an influence on food choices and therefore
may lead to lower adherence to the MD (Bonaccio et al, 2016).

Knowledge about the relationship between individual factors and MD adherence among adults in
Lebanon is not current and dates back more than a decade. We presume that individuals’ adherence
to the MD may have differed over time owing to changing associations, food environments, and
interactions between individual and environmental factors. This study aims to 1) assess the level
of adherence to MD among Lebanese adults (aged 18- 65 years); 2) examine the associations
between individual factors (socio-demographic and lifestyle) and MD adherence before and after

adjustment for food environment at home and in stores factors.
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1. METHODS

A. Sampling
A cross-sectional study was carried out during the month of July 2021 among a convenient sample
of 326 subjects of both genders recruited from urban Lebanese governorates (Beirut, Mount
Lebanon, North, South and Bekaa). Prior to the initiation of the study, the study protocol was
approved by the Institutional Review Board of Notre Dame University. Participants were selected
via an e-flyer (Appendix A’) where researchers briefed them about the study’s objectives,
procedures, inclusion and exclusion criteria for participation. The inclusion criteria included: being
a healthy Lebanese adult aged 18-65 years, responsible for most or all of the food and grocery
shopping and the exclusion criteria included pregnant and lactating women and those reporting
following dietary modifications due to chronic diseases (diabetes, kidney disease, cancer). Eligible
participants were then invited to sign electronically a consent form (Appendix A) and complete an
online self-administered survey. Subjects had the right to withdraw from the study at any time.
Furthermore, participants were assured that their data will be solely accessed by study researchers

and that the information they provide will be kept anonymous.

B. Data Collection

Data from participants were collected via an online survey developed by study researchers
composed of 3 well-structured questionnaires (background including socio-demographic,
anthropometrics and lifestyle habits, 14-MEDAS, NEMS-P-MED-AR; Appendices B, C and D
respectively). The survey was translated from English to Arabic by a professional translator and
was pre-tested on a pilot sample of 10 participants whose feedback was used to make any necessary
changes to the questionnaires before use in the actual study. Data collected from the pilot sample

did not constitute part of the data that were collected from the study participants in the actual study
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and analyzed. All filled-out questionnaires were reviewed for completion immediately after
collecting them from the participants. Data were entered and checked to ensure that typographical
or other errors in data files were corrected; duplicate entries were removed from the database and

all data from all participants were entered into the database.

1. Background: Socio-demographic information

Data on socio-demographic status included age (in years), gender (male, female), having children
(no, yes), area of residence (Beirut, Mount, South or North Lebanon, Bekaa), marital status (single,
married, separated/divorced, widowed), educational status (university level, secondary school,
pre-secondary), specialty in a health-related major (yes, no), employment status (full-time
employee, part-time employee, unemployed actively seeking employment, unemployed, not
seeking employment).

2. Background: Lifestyle Information and Anthropometric Measurements

Data on lifestyle factors included eating habits such as frequency of meals/day (four or more, three,
two, one), frequency of main meals/week (6-7 days per week, 3-5 days per week and 0-2 days per
week), frequency of breakfast intake/week, frequency of eating out/week, smoking status (non-
smoker, smoker), and physical activity status (followed a regular routine or no). Anthropometrics
included self-reported weight (kg) and height (cm) measurements for determination of body mass
index (BMI), a main indicator of obesity. BMI (kg/m2) was calculated by dividing the weight (kg)
over the height squared (m2) and classified according to the Center for Disease Control and
Prevention (CDC) where participants with a BMI >30 kg/m2 were classified as obese and those
with a BMI less than 30 kg/m2 were considered to be non-obese (CDC, 2020). Moreover,
perceived overall sleep quality, health status and impact of economic crisis/pandemic on dietary

habits were addressed at the end of the background questionnaire (Appendix B). In this section,
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the following responses were recoded into different variables: overall sleep (ql7, Background
questionnaire), collapsed “very good” and “fairly good” as one category, and “very bad” and
“fairly bad” as another, and health status (q18), collapsed “very good” and “good” as one category

and “fair” and “poor” as another.

3. Food Environment

Food environment perception and self-efficacy questions were assessed using the NEMS-P-MED
questionnaire by Martinez-Garcia et al. (2020). This tool measured the perception about
availability, accessibility and marketing of 3 types of food environment. home, shops and
restaurants.

It is composed of five main sections with a total of 32 questions: Home Food Environment (2
questions), Perceived Food Environment in Stores (7 questions), Perceived Food Environment in
Restaurants (4 questions), Your Food Habits and Thoughts About Food (4 questions) and General
/ Background Information Questions (15 questions).

In order to adapt the NEMS-P-MED to the Lebanese context, the questionnaire was translated
from Spanish to Arabic (NEMS-P-MED-AR) and some sections were modified. As such, in the
first section “Home Environment”, we added two questions (“How often did you share meal times
with your household members?”” and “How often did your parents/siblings encourage you to have
healthy food choices when you tempt to eat junk foods?”). In section two, “The Perceived Food
Environment in Stores”, we modified two questions related to type of food stores and
transportation means needed to access the food stores. Three questions were also added to this
section (“I often read food labels”, “I find it easy to understand the food labels”, “Why did you

read nutrition labels”?). Section three (4 questions) on the “Perceived Food Environment in



14

Restaurants” was removed; our study aim was narrowed down to the food environment in stores.
In addition, section five “General/Background Information Questions” (15 questions) in the
original NEMS-P-MED questionnaire was removed; same questions were integrated in our
background questionnaire. Lastly, two questions were removed from section four “Your Food
Habits and Thoughts About Food”; one was unnecessary as per our study objectives and the other
was one of the questions incorporated in the 14-MEDAS tool (“When you eat out at a restaurant
or get take-out food, how important to you is taste? nutrition? price? convenience? weight control?
and “How often do you eat fruits and vegetables?”). The final questionnaire (NEMS-P-MED-AR),
therefore, was composed of 13 questions that were grouped into 3 dimensions (Home Food
Environment, Perceived Food Environment in Stores, and Your Food Habits and Thoughts About
Food). The questions had different types of responses: dichotomous (yes/no), ordinal with a Likert-
type scale from 3 to 5 options depending on the dimension (degree of agreement, importance or
frequency). The complete NEMS-P-MED-AR questionnaire is available in Appendix D. In this
section, the following responses were recoded into different variables: motivation to select place
of food shopping (g6, NEMS-P-MED-AR) were collapsed into “not important” and “a little
important” as one category, and “somewhat important” and “very important” as another. With
respect to price of fruits and vegetables compared to other stores, we collapsed “expensive” and
“very expensive” as one category and “cheap” and “inexpensive” as another (q7, NEMS-P-MED-
AR). Likert scales responses in questions related to ease of buying foods in stores (g8), reading
and understanding food labels (g10.g-i), and marketing perceptions (food placement and
promotions) (ql0.a-f) were recoded as follows: “disagree” and “strongly disagree” as one

category, and “agree” and “strongly agree” as another. Lastly, for questions related to food
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habits/thoughts about food (q12), we collapsed “somewhat important” and “very important” as

one category.

4. Dietary Intake and Calculation of the MD score

The measure used in this study to estimate participants’ MD adherence was a 14-item
Mediterranean Diet Adherence Screener (14-MEDAS) questionnaire, a questionnaire that was
developed by researchers who conducted primary prevention nutrition-intervention trial, known
as the PREDIMED study (Martinez-Gonzalez et al., 2012). The 14-MEDAS questionnaire has
been adapted to and validated in both Mediterranean (Greece, Cyprus, Italy, Spain and Portugal)
(Garcia-Conesa et al., 2020) and non-Mediterranean (i.e., Germany, USA, UK, Korea)

populations (Bottcher, 2017; Hebestreit, 2017; Kwon, 2020; Papadaki, 2018).

This tool consisted of 12 questions on food consumption frequency and two questions on food
intake habits that are considered specific to the Spanish Mediterranean diet (Schroder et al., 2011).
Each question was scored 0 or 1. One point was given for using olive oil as the principal source of
fat for cooking, preferring white meat over red meat, or for consuming: 1) 4 or more tablespoons
(1 tablespoon = 15 ml) of olive oil/day (d) (including that used in frying, salads, meals eaten away
from home, etc.); 2) 2 or more servings of vegetables/d (1 serving= %2 cup cooked or 1 cup raw);
3) 3 or more servings of fruits/d (1 serving= 1 medium piece or % cup of juice); 4) <1 serving
(<150 g) of red meat or sausages/d; 5) <1 tablespoon (12 g) of animal fat (butter, margarine etc.)/d;
6) <1 can (1 can = 355 ml) of sugar-sweetened beverages/d; 7) 7-14 glasses of wine/week (wKk) or
1-2 glasses/d; 8) 3 or more servings of pulses/wk (1 serving=1 cup or 150 g cooked); 9) 3 or more
servings of fish (100-150 g cooked), seafood (4-5 pieces), shellfish (200 g)/wk; 10) fewer than

three commercial pastries/wk; 11) 3 or more servings of unsalted nuts/wk (1 serving=1/4 cup or



16

30 g); or 12) 2 or more servings/wk of a dish with a traditional sauce of tomatoes, garlic, onion,
saute’ed in olive oil. If the condition was not met, 0 points were assigned to that question. The
resulting score thus ranged from 0 to 14 with the higher score indicating greater adherence to the
MD. For categorization of the adherence to the MD, we applied the following criteria: low
adherence, <5; moderate to fair adherence, 6—9; good or very good adherence >10 (Garcia-Conesa

et al., 2020).

C. Statistical Analyses

Analysis of data was carried out using Statistical Package for the Social Science (SPSS) software
version 22 for Windows. Descriptive statistical analyses were performed to determine means and
standard deviations (SD) for continuous variables, and frequencies and percentages for categorical
ones. Chi square test/ Fisher’s Exact test was used to explore relationships between categorical
variables. Group differences on continuous variables were tested using one-way ANOVA (or its
non-parametric equivalence, Kruskal Wallis test) when there were more than two groups to be
compared. Linear regression analyses were used to assess the association between individual
factors (socio-demographic and lifestyle) and adherence to the MD after controlling for the effects
of confounders. A p-value < 0.05 was considered statistically significant. Preliminary analyses
were conducted to ensure no violation of the assumptions of normality, linearity, multicollinearity

and homoscedasticity.
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1. RESULTS

1. Sample characteristics

Socio-demographic, anthropometric, lifestyle factors, and Mediterranean diet score of the study
population were shown in Table 1. Overall, the sample consisted of 326 healthy Lebanese adults
(20.6% men and 79.4% women) with a mean age of 37.14+11.84 years. More than half of the
study participants lived in Mount Lebanon (79.4%), were married (54.3%), had children (88.8%),
were holders of a university degree (80.1 %), with 29.9 % of them having a degree in health-related
disciplines, and full-time employees (58%). In general, the study participants had normal body
weight (~58%) and a healthy lifestyle: ~86 % have 3 or more meals per day, 54% have their main
meals 6-7 days per week, ~54% consume their breakfast 6-7 days per week, ~81% perceive their
sleep quality to be good/very good, ~84% perceive their health status to be good/excellent and ~83
% eat out at a restaurant 0-2 days per week. The majority of the study participants reported to read/
understand food labels (~56 %, 61%, respectively) in order to help them make healthy food choices
(58.6 %). In the total sample, the mean Mediterranean diet score was 7.59 + 2.22 with the majority

of study participants having good to fair adherence (~83%).

Table 1. Sample characteristics (socio-demographic, anthropometric, lifestyle factors),
Mediterranean Diet score

Total Total (n=326)
(n=326)
Mean = SD Mean + SD
Orn (%) Or n (%)
Age (years) 37.14+11.84 | Frequency of main meals
Gender 0-2 days per week 54 (16.6)
Male 67 (20.6) 3-5 days per week 96 (29.4)
Female 259 (79.4) 6-7 days per week 176 (54)
Living area Frequency of breakfast consumption
Beirut 38 (11.7) 0-2 days per week 83 (25.5)
Mount Lebanon 259 (79.4) 3-5 days per week 68 (20.9)
South Lebanon 7(2.1) 6-7 days per week 175 (53.7)




18

North Lebanon 12 (3.7) Perceived sleep quality

Bekaa 10 (3.1) Fairly good/very good 263 (80.7)

Marital status Fairly bad/very bad 63 (19.3)

Single 138 (42.3) Perceived health status

Married 177 (54.3) Excellent 46 (14.1)

Separated/divorced 7(2.1) Very good/good 229 (70.2)

Widowed 4(1.2) Fair/poor 51 (15.6)

Have children Frequency of eating out at a restaurant

Yes 167 (88.8) 0-2 days per week 271 (83.1)

No 21 (11.2) 3-5 days per week 43 (13.2)

Education level 6-7 days per week 12 (3.7)

Pre-high school or its 10 (3.1) Physical activity

equivalent

High school or its equivalent | 55 (16.9) Yes 118 (36.2)

University or its equivalent 261 (80.1) No 208 (63.8)

Health-related major Read food labels

Yes 78 (29.9) Disagree 70 (21.5)

No 183 (70.1) Neither agree nor disagree 72 (22.1)

Employment status Agree 184 (56.4)

Full-time employee 189 (58) Understand food labels

Part-time employee 39 (12) Disagree 50 (15.3)

Unemployed, actively 34 (10.4) Neither agree nor disagree 78 (23.9)

seeking employment

Unemployed, not seeking 64 (19.6) Agree 198 (60.7)

employment (student,

housewife, retired, disabled

etc.)

BMI Reason for reading food labels

Underweight (<18.5kg/m?) 10 (3.1) Helps make healthy food choices 150 (58.6)

Normal weight(18.5-24.9 190 (58.3) Medical doctor/dietitian recommendation | 9 (3.5)

kg/m?)

Overweight (25-29.9 kg/m?) | 82 (25.2) Lose/control weight 46 (18)

Obese (=30 kg/m?) 44 (13.5) Curiosity (compare different food 51 (19.9)
products)

Smoking MEDAS mean score 7.59 +2.22

Yes 117 (35.9) MD adherence level

No 209 (64.1) Good adherence (score > 10) 64 (19.6)

Meals per day Moderate to fair adherence (score 6-9) 208 (63.8)

One 2 (0.6) Low adherence (score < 5) 54 (16.6)

Two 44 (13.5)

Three 146 (44.8)

Four or more

134 (41.1)
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2. Adherence to each category of the Mediterranean diet

Figure 2 shows the percentage of study participants who met the recommended consumption
frequency of 12 food groups/ items as per MEDAS. More than 50 % met the recommended
consumption of food seasoned with tomato, onion, garlic and olive oil (81.6%), legumes (74.8%),
commercial baked goods (70.6%), vegetables (66%), red/processed meat (55.5%), fruits (54.6%),
olive oil (54.3%), sugar-sweetened beverages (51.8%) and butter, margarine or full-fat cream
(50.6%). In addition, most of the participants met the recommendation of using olive oil as the
main culinary fat (60.1%) and consuming chicken or turkey rather than beef/pork/sausage (59.2%).
Less than half of the participants, however, met the recommended consumption of unsalted nuts

(48.2%), fish or seafood (23%) and wine (8%).

Q1. Use of olive oil as main culinary fat (yes) FEI— 60.1%
Q2. Olive oil (>4 thsp/c) T 5/ 3%
Q3. Vegetables (> 2 servings/d) I 66.0%
Q4. Fruits (> 3 servings/d) G 569,
Q5. Red, processed meat (<1 serving/d) EII—————— 55.5%
Q6. Butter, margarine or full-fat cream (< 1tbsp/d) TEEE———— 50.6%
Q7. Sugar-sweetened beverages (<1 can/d) T————— 51.8%
Q8. Wine (1-2 glasses/d) SN 8.6%
Q9. Legumes (> 3 servings/wk) I 74, 8%
Q10. Fish or seafood (> 3 servings/wk) NS 23%
Q11. Commercial baked foods (<3 times/wk) T 70.6%
Q12. Unsalted nuts (> 3 servings/wk) S 48.2%
Q13. Prefer chicken/turkey over beef/pork/sausage - 59.2%
Q14. Seasonings with tomato, onion, garlic, olive oil (> 2... I  81.6%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%
Percent frequency of recommended consumption (%)

MEDAS item*

*MEDAS: Mediterranean Diet Adherence Screener

Figure 2. Level of adherence to each category of the 14-MEDAS score
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3. Determinants of Adherence to Mediterranean Diet

In the total sample, older age, having children, having a health-related major, and having a regular
routine of physical exercise were associated with higher MD adherence levels Table 2.
Specifically, individuals with good MD adherence levels were older (Good: 40.55+11.88 vs. Low:
34.52+11.33, p=0.016). In addition, a significantly higher percentage of individuals who reported
having children had good MD adherence levels compared to those who did not report having
children (Yes: 24% vs. No: 4.8%, p = 0.023). A significantly higher percentage of individuals who
majored in health-related fields had good MD adherence levels compared to their counterparts
(Yes: 29.5 % vs. No: 14.8 %, p=0.020). A significantly higher percentage of the study participants
who reported following a regular routine of physical exercise was found to have good/moderate
MD adherence levels compared to those who reported not to follow a regular routine of physical

exercise (Yes: ~93% vs. No: ~78 %, p=0.001).

Table 2. Associations of socio-demographic, anthropometric, and lifestyle characteristics with
MD adherence level

Total (n=326)
MD Adherence Mean + SD or n (%)
Good Moderate to Low P value
fair

Age (years) 40.55+11.88 | 36.77£11.77 34.52+11.33 0.016*
Gender 0.778
Male 13 (19.4) 41 (61.2) 13 (19.4)
Female 51 (19.7) 167 (64.5) 41 (15.8)
Living area 0.596
Beirut 6 (15.8) 24 (63.2) 8 (21.1)
Mount Lebanon 49 (18.9) 169 (65.3) 41 (15.8)
South Lebanon 1(14.3) 4 (57.1) 2 (28.6)
North Lebanon 4(33.3) 6 (50) 2 (16.7)
Bekaa 4 (40) 5 (50) 1 (10)




Marital status 0.252
Single 22 (15.9) 93 (67.4) 23 (16.7)

Married 39 (22) 109 (61.6) 29 (16.4)
Separated/divorced 2 (28.6) 5(71.4) 0 (0)

Widowed 1 (25) 1 (25) 2 (50)

Children 0.023*
Yes 41 (24.6) 102 (61.1) 24 (14.4)

No 1(4.8) 13 (61.9) 7 (33.3)

Education level 0.238
Pre-high school or its 2 (20) 5 (50) 3 (30)

equivalent

High school or its 12 (21.8) 30 (54.5) 13 (23.6)

equivalent

University or its 50 (19.2) 173 (66.3) 38 (14.6)

equivalent

Health-related major 0.020*
Yes 23 (29.5) 44 (56.4) 11 (14.1)

No 27 (14.8) 129 (70.5) 27 (14.8)

Employment status 0.273
Full-time employee 33 (17.5) 129 (68.3) 27 (14.3)

Part-time employee 10 (25.6) 21 (53.8) 8 (20.5)

Unemployed, actively 6 (17.6) 24 (70.6) 4(11.8)

seeking employment

Unemployed, not seeking | 15 (23.4) 34 (53.1) 15 (23.4)

employment (student,

housewife, retired,

disabled etc.)

BMI 0.686
Underweight (<18.5kg/m?) | 1 (10) 7 (70) 2 (20)

Normal weight(18.5-24.9 | 33 (17.4) 126 (66.3) 31 (16.3)

kg/m?)

Overweight (25-29.9 21 (25.6) 46 (56.1) 15 (18.3)

kg/m?)

Obese 9 (20.5) 29 (65.9) 6 (13.6)

Meals per day 0.781
One 0 (0) 2 (100) 0 (0)

Two 10 (22.7) 29 (65.9) 5(11.4)

Three 29 (19.9) 88 (60.3) 29 (19.9)

Four or more 25 (18.7) 89 (66.4) 20 (14.9)

Frequency of breakfast 0.918
consumption

0-2 days per week 16 (19.3) 52 (62.7) 15 (18.1)

3-5 days per week 12 (17.6) 43 (63.2) 13 (19.1)

6-7 days per week 36 (20.6) 113 (64.6) 26 (14.9)

Frequency of main meals 0.967
0-2 days per week 11 (20.4) 35 (64.8) 8 (14.8)

3-5 days per week 19 (19.8) 59 (61.5) 18 (18.8)

6-7 days per week 34 (19.3) 114 (64.8) 28 (15.9)
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different food products)

Frequency of eating out 0.951
at a restaurant

0-2 days per week 54 (19.9) 170 (62.7) 47 (17.3)

3-5 days per week 8 (18.6) 29 (67.4) 6 (14)

6-7 days per week 2 (16.7) 9 (75) 1(8.3)

Smoking 0.124
Yes 16 (13.7) 81 (69.2) 20 (17.1)

No 48 (23) 127 (60.8) 34 (16.3)

Physical activity 0.001*
Yes 30 (25.4) 80 (67.8) 8 (6.8)

No 34 (16.3) 128 (61.5) 46 (22.1)

Perceived sleep quality 0.466
Fairly good/very good 55 (20.9) 166 (63.1) 42 (16)

Fairly bad/very bad 9(14.3) 42 (66.7) 12 (19)

Perceived health status 0.129
Excellent 14 (30.4) 29 (63) 3(6.5)

Good/very good 43 (18.8) 145 (63.3) 41 (17.9)

Fair/poor 7 (13.7) 34 (66.7) 10 (19.6)

Read food labels 0.521
Disagree 10 (14.3) 48 (68.6) 12 (17.1)

Neither agree nor disagree | 12 (16.7) 46 (63.9) 14 (19.4)

Agree 42 (22.8) 114 (62) 28 (15.2)

Understand food labels 0.627
Disagree 13 (26) 28 (56) 9 (18)

Neither agree nor disagree | 12 (15.4) 52 (66.7) 14 (17.9)

Agree 39 (19.7) 128 (64.6) 31 (15.7)

Reason for reading food 0.120
labels

Helps make healthy food 33 (22) 95 (63.3) 22 (14.7)

choices

Medical doctor/dietitian 4 (44.4) 4 (44.4) 1(11.1)
recommendation

Lose/control weight 11 (23.9) 30 (65.2) 5(10.9)

Curiosity (compare 6 (11.8) 31 (60.8) 14 (27.5)

* Significant at P < 0.05

Categorical variables are expressed as n (%), continuous variables are expressed as mean + (SDs)
Significance is derived from independent t test for continuous variables and Chi square test (y2) for

categorical variables
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After controlling for gender, having children, educational level, having a degree in health-related

disciplines, smoking, and physical exercise, a 1-year increase in age was found to be associated

with an increase of 0.042 in the MD score. In addition, lack of a regular routine of physical exercise

was found to be associated with a decrease of 0.908 points in the MD score (Table 3, Model 1).
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After controlling for the effects of home food environment variables (availability of whole wheat
pasta, rice or flour, whole grain or brown bread, fresh/frozen fish, low-fat or non-fat dairy, sweets
and pastries and regular soft drinks) in Model 2, and the effects of food store environment related
variables (e.g., motivation to select place of food shopping (variety, quality and price) and
importance of taste, nutrition, price and convenience when shopping for food) in Model 3, age and
regular routine of physical exercise remained to be positively associated with the MD score .
Specifically, a 1-year increase in age and lack of a regular routine of physical exercise were found
to be associated with an increase of 0.028 and a decrease of 0.775 points in the MD score,
respectively (Model 2). Similarly, in Model 3, a 1-year increase in age and lack of a regular
routine of physical exercise were found to be associated with an increase of 0.042 and a decrease

of 0.990 points in the MD score, respectively (Model 3).

Table 3. Associations of socio-demographic and lifestyle factors with Mediterranean diet
adherence level in the study population, as assessed by multivariable linear regression

Unstandardized SE Standardized p 95% CI

p
Model 1
Age 0.042* 0.013 0.222 0.016 0.068
Gender 0.328 0.302 0.060 -0.267 0.922
Children 0.000 0.000 0.057 0.000 0.001
Educational level 0.381 0.742 0.084 -1.080 1.841
Health related-major | -0.001 0.001 -0.154 -0.003 0.001
Smoking -0.448 0.253 -0.097 -0.945 0.049
Physical activity -0.908* 0.253 -0.197 -1.405 -0.410
Model 2
Age 0.028* 0.013 0.148 0.002 0.054
Gender 0.460 0.292 0.084 -0.115 1.035
Children 0.000 0.000 0.025 0.000 0.001
Educational level 0.417 0.716 0.092 -0.993 1.827
Health-related major | -0.001 0.001 -0.137 -0.003 0.001
Smoking -0.263 0.244 -0.057 -0.743 0.216
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Physical activity -0.775* 0.253 -0.168 -1.273 -0.276
Model 3

Age 0.042* 0.013 0.222 0.016 0.068

Gender 0.419 0.301 0.076 -0.173 1.011

Children 0.000 0.000 0.060 0.000 0.001

Educational level 0.621 0.741 0.137 -0.837 2.080

Health-related major | -0.001 0.001 -0.210 -0.003 0.001

Smoking -0.381 0.253 -0.082 -0.878 0.117

Physical activity -0.990* 0.254 -0.214 -1.489 -0.490

* Significant at p < 0.05

Model 1: adjusted for gender, children, educational level, health related major, smoking and physical

activity.

Model 2: adjusted for home food environment variables (e.g., availability of whole wheat pasta, rice or
flour, whole grain or brown bread, fresh/frozen fish, low-fat or non-fat dairy, sweets and pastries and

regular soft drinks).

Model 3: adjusted for food environment in stores variables (e.g., motivation to select place of food
shopping (variety, quality and price) and importance of taste, nutrition, price and convenience when

shopping for food).
Cl= confidence interval
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IV.  DISCUSSION

Studies examining adherence to the Mediterranean Diet among Lebanese people are few and the
data collected date back more than a decade. This study aimed to assess the level of adherence to
the MD in a sample of seemingly healthy Lebanese adults (18 to 65 years old; Mean age= 37.14 +
11.84) and to investigate the major socio-demographic, anthropometric, and lifestyle factors that
influence it. Our sample consisted mainly of young adult women who were health-conscious,
highly educated, and employed. Results showed that 64% of the study participants had fair to
moderate MD adherence (14-MEDAS scores between six and nine). This finding is consistent with
those reported by Naja et al. (2019) showing moderate adherence to the MD (assessed by LMD
score) among 2610 Lebanese adults (aged > 20). Another Lebanese study including 501 adults
(aged >18) showed moderate MD adherence (assessed by LMD score) (Cordahi et al., 2015).
Similar results were observed in studies done in other Mediterranean countries including Italy
(Maugeri et al., 2019; Vitale et al., 2018) and Portugal (Andrade et al., 2020).

The results of the Mediterranean diet screener revealed that a high percentage of study participants
met the recommended intake of tomato, onion, garlic, and olive oil-seasoned foods, legumes,
vegetables, red processed meat, fruits, nuts, and sugar-sweetened beverages, consistent with
findings of a Lebanese study done among university students (53% men, 18-25 years old) and
used the same tool (Karam et al., 2020). However, compared to the latter study, a higher percentage
of our study participants met the recommended intake for baked goods and a lower percentage met
the recommended intake for olive oil as the main source of fat in cooking, fish, wine, and preferred
low-fat/lean meats (e.g., chicken or turkey) over high-fat meats (beef or pork). The above results
were also observed in a study among Italian adults (18-85 years old, 54% females), but adherence

to the recommended intake was lower for fruits, vegetables, and legumes (Vitale et al., 2018). The
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low intake of fish and alcohol is consistent with earlier findings among Lebanese adults (Farhat et
al., 2016) and university students (Yahia et al., 2008). It is worth mentioning, however, that the
tools utilized to assess MD adherence in the aforementioned studies were different.

Our findings about the relationships of socio-demographic, anthropometric, and lifestyle factors
with MD adherence identified older age, having children, having a health-related major, and
following a regular routine of physical exercise as characteristics associated with increased
adherence to the MD while living area, marital status, eating habits and BMI were not associated
with adherence levels. According to multiple linear regression analyses, old age and regular routine
of physical activity are the only ones which maintained statistically significant association with
adherence levels, after controlling for multiple individual and food environment variables. The
observed association between age and MD adherence is in accordance with previous findings. For
instance, findings from a Lebanese study done among adults (aged 20-55; mean age= 34.7 + 9.9;
55% females) showed that adherence was higher among older age individuals compared to
younger ones (Naja et al. (2015). Noticeably, many studies done among different Mediterranean
countries showed a positive association between age and MD adherence level (Farhat et al. 2016;
Ruggiero et al., 2018; Vitale et al., 2018). One explanation could be that older adults tend to
maintain traditional dietary habits as compared to younger ones who are more exposed to new and
“fashionable” food products (high-calorie and nutrient-poor ultra-processed foods). This age
gradient in MD adherence could also indicate a state of nutrition transition, from traditional to
western dietary patterns, a phenomenon that often presents itself in younger age groups, as many
Mediterranean countries have been experiencing (Bonaccio et al, 2016; Farhat et al., 2016;
Maugeri et al, 2019; Naja et al., 2018). This phenomenon is accompanied by other issues, such as

low availability of local and seasonal foods, as well as limited accessibility due to the elevated
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costs of the recommended foods (Lacatusu et al., 2019). In this study, following a regular routine
of physical activity was strongly associated with higher MD adherence levels, a finding that is in
agreement with those reported among Spanish (Patino-Alonso et al., 2014; Ledn-Mufioz et al.,
2012) and Lebanese adults (Naja et al., 2015). Moreover, it has been shown that combining
physical activity and dietary adjustments yields to better MD adherence than either intervention
alone (Patino-Alonso et al., 2014). These findings could be useful in developing future programs
that combine enhanced Mediterranean diet adherence with increased physical activity.

While adherence to the Mediterranean healthy dietary pattern may be the result of an individual’s
choice reflecting a health-conscious profile, our study results showed that individuals with
specialty in health-related disciplines have higher MD adherence. This finding is in line with the
results of a previous study conducted among 744 Italian adults (>35 years, mean =52.1 + 9.4, 50%
females) to assess the effect of nutrition knowledge on Mediterranean diet adherence. The findings
showed that having a good knowledge of nutrition was linked to better adherence to the MD
(Bonaccio et al., 2013). Furthermore, Bottcher et al. (2017) found a link between general nutrition
knowledge and Mediterranean diet adherence in 129 Southeast US sample population (aged
between 18 and 44; 69% females). However, in our study, the association between majoring in
health related fields (nutrition knowledge) and MD adherence did not remain statistically
significant after controlling for other socio-demographic, lifestyle and food environment factors.
Moreover, no statistically significant association was found in this study between gender and
adherence to the MD. The lack of significant association between female gender and MD
adherence was not unexpected, in view of the inconsistent findings from the literature, and
disproportionate gender distribution in the study sample (~80% females) which can be explained

by the fact that women are more likely than men to do most of the food shopping in the majority



28

of Lebanese households. Furthermore, in this study no statistically significant association was
found between educational level and adherence to the MD contrary to the findings from the
literature where higher educational levels showed to be associated with higher MD adherence
(Cavaliere et al., 2018; Naja et al., 2015; Ruggiero et al., 2018). However, 80% of the participants
in our study had university level education which may account for nonappearance of association
between educational level and MD adherence. No statistically significant association was found in
this study between BMI and MD adherence. Findings from previous studies were mixed: some
studies reported no association between BMI and MD adherence (Issa et al., 2011; Ruggiero et al.,
2018), while a recent study among 303 Lebanese students (18-25 years; 69% females) showed a

negative association (El Hajj et al., 2021).

Strengths and Limitations

In our study, we collected data on a large number of covariates reported to have associations with
MD adherence level, hence exploring the link between individual (socio-demographic,
anthropometric, and lifestyle) factors and MD adherence, before and after controlling for
confounding variables. The findings of this study ought to be considered in light of a several
limitations. First, the cross-sectional design of the study allowed us to examine associations, not
potential causal links, between MD adherence and individual (socio-demographic, anthropometric,
and lifestyle) factors. Second, the study sample was a convenient sample. Colleagues, relatives,
and friends were all given a link to the online questionnaire and it is impossible to rule out the
possibility of oversampling a specific network. Young adult women with a high degree of

education made up the largest segment of our study sample. The uneven gender distribution in our
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sample (80% females) can be explained by the fact that women are more likely than men to do
most of the food shopping in the majority of Lebanese households. Therefore, the findings are
exploratory, specific to the study sample profile and cannot be generalized. Third, common biases
associated with collecting data using online surveys (e.g., sampling, self-selection, and response
biases) should not be ignored (Wright KB, 2006); nevertheless, prior research by Ekman et al.
(2006) found that these biases were comparable to those induced by paper questionnaires. Fourth,
the questionnaires were self-administered, which could have resulted in respondents over-
reporting socially desirable responses (social desirability response bias). Fifth, the questionnaire
used to assess adherence to the Mediterranean Diet adherence was validated for the Spanish
population, but not for the Lebanese population; however, it has been adapted to an English version
and used in other samples. Furthermore, the utilized questionnaire of 14-MEDAS adherence score
represents a valid and easy tool for a rapid screening rather than an exact assessment of adherence
to the traditional Mediterranean dietary pattern in different population groups. ). Sixth, we
modified some of the sections of the NEMS-P-MED questionnaire; therefore, the validity of the
original tool might be affected. Moreover, the latter tool was validated for the Spanish population,
but not in Lebanese samples. Seventh, the real occupational/economic status of the participants
was not captured, as only data on education and employment status were collected. No data on
income were collected even though it is among the factors believed to affect dietary patterns. Based
on the above limitations, it is possible that we might have missed the true relationship between

MEDAS scores and some of the factors that affect MD adherence.
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V. CONCLUSION

To the best of our knowledge, this study represents the most recent research on Mediterranean Diet
adherence and its determinants among healthy Lebanese adults. Our study shows moderate to fair
adherence to the Mediterranean diet (64%) among these adults and identifies factors that are
associated with improved MD adherence, such as older age and regular physical activity.
Particularly, our results suggest that younger individuals and those who do not engage in regular
physical exercise are less adherent to the Mediterranean diet, thus highlighting the need for
stronger health promotion efforts and future interventions aimed at younger age groups, men and
women, with fairly low levels of physical activity to emphasize the advantages of the
Mediterranean diet and encourage its adherence. The over-representation of young, highly
educated females in our sample and the choice of the instrument to screen for MD adherence may
partly explain the lack of expected associations between other socio-demographic and lifestyle
factors with MD adherence. Therefore, larger studies among the general Lebanese population may
be needed to validate our findings and understand the mechanisms underlying the effect of
individual factors on MD adherence. Meanwhile, national and regional efforts should be
concentrated on spreading the MD as a concept that encompasses health, quality, sustainability,
and cultural legacy. Medical doctors, nutritionists, researchers, media, producers, and consumers
should play an active role in preserving this diet by promoting it as an "Intangible Cultural

Heritage".
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APPENDICES

Appendix A-Consent Form (Arabic)
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Appendix A’-Mediterranean Diet Flyer (Arabic)

b giadl aans¥) jadl) Cuaay pl jAlY) Silidas

———.)—.J\J" )..C- ‘\...L”_‘;‘ - ;w\).l

NOTRE DAME
UNIVERSITY
LOuAIZE
LRV V¥ K
6jygLJI

> S §0%6 e
“.—.-4‘/'.‘..:‘ 2R '_’3 ‘\.‘._"" j/JAL’_.: ) ) ) 2 - )
Y v ; . o daall aglally v..:.'x)a'..' 4._5 e J_;'.)_;l e AS ana

(NDU) 5350l 55is daals 3

0 & B/ aude ¢ B/ 3U - i
OLd (3 5/paia ¢ B/ 3 SawhUl o oyl Lo

Sia 2225 9__\ )...a_l..‘ 4....\’-_ J..| sl 138 o

RIRET NERass e d .
aS10a1 3l gell Bgad (35 B/ Jg5ma - 4 3.l 2o o et .ot st
e Bla doeas o ) Geadld) Gesladll 1

- 3 118 .3 das | & g
Il el 3 dnpys gl Jal> pE - = oz Ky n LE L s N3
= Llald) i e )l ly el 3 vl sl

4 .,H

Slal Al  FAS Ao Sl e \,Lu Y-

ol JME aliay

b NaiY) oS Al ok 4l jlasdidl

s M Y] e Cudalll ya

VATCAME < ¥S 'y / €9
.\(r AVY .Y }t\ / YYYEVY

https://forms.gle/mBH1myrZenb4QhS5d8 ol e Ja JulJi i e ki)l el )i
135) Laall LG




34
Appendix B-Background Questionnaire (Arabic)
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Appendix C-14-item-Mediterranean Diet Adherence Screener (14-MEDAS)
(Arabic)
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Appendix D-Perceived Nutrition Environment Measures Survey (NEMS-P-MED-
AR)
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