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Abstract: The prevalence of obesity, cardiovascular and metabolic diseases in Lebanon has attained
alarming rates. Studies have shown a positive effect of adherence to Mediterranean diet MedDiet
on the prognosis of chronic diseases and obesity. The aim of this cross-sectional study was to assess
the adherence to MedDiet among 1030 Lebanese adults. Mean adherence to the MedDiet among
adults in Lebanon was not sufficiently adequate and was lower than a healthy score (60.8%, mean
adherence 8/14 <9). National awareness about MedDiet should be spread among adult population
to increase the adherence which can be reflected positively on their health.
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1. Introduction

Increase in prevalence of obesity has become a worldwide major health problem in
adults, as well as among children and adolescents [1,2]. Recent studies suggest that people
with obesity are at increased risk of severe COVID-19 [3,4]. It is clear that eating habits
and lifestyle have changed during COVID-19 lockdown [5]. A dietary plan inspired by
the principles of the Mediterranean Diet is associated with numerous health benefits and
has been demonstrated to exert a preventive effect towards numerous pathologies, in-
cluding obesity [6]. It is important to assess the degree of adherence to the MedDiet
through accurate measurement tools such as dietary scores [7]. The association between
adherence to the Mediterranean diet and physical health function, controlled for con-
founding effects of age, smoking, BMI, alcohol consumption, and educational level have
been suggested to contribute to the beneficial effect of the MedDiet [8].

In Lebanon, obesity is a major health problem, because of its relationship with serious
medical illnesses and significant economic consequences [9]. No studies were found to
assess the adherence to MedDiet among the adult population. Some studies have focused
on the factors associated with adherence to MedDiet and dietary habits among Universiy
students [10, 11] and high school adolescents [12,13]. Because of poor adherence to Med-
Diet [14], national awareness should be spread among adult population to increase the
adherence which can be reflected positively on their health. Public health initiatives and
medical interventions in the management of obesity, are the most appropriate actions for
obesity prevention and for healthcare sustainability.

Therefore, the aim of this study was to assess the adherence to MedDiet among a
large sample of general Lebanese adult population.
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2. Materials and Methods
2.1. Population

The participants of the population were recruited randomly from all the provinces of
Lebanon. A total of 1030 participants aged 18 and above were asked to participate during
the period between December 2020 and June 2021.

2.2. Study Tool

An online survey was distributed throughout multiple platforms of social media. The
structure of the survey included (1) the socio-economic and demographic data along with
the weekly adherence to physical activity; (2) the validated Mediterranean Diet Assess-
ment tool. The validated Mediterranean diet (Med-diet) tool contained 14 items (1-point
criteria for each item) to assess the participant's adherence to the diet pattern [11]. The
overall score of <9 points represented participants with low adherence while the overall
score of = 9 points was used to identify participants with high adherence.

2.3. Study Analysis

The data were analyzed by using the Statistical Package for the Social Sciences, ver-
sion 21 (SPSS). Descriptive statistics were used to explore the characteristics of the sample
population. Their high adherence to the Mediterranean Diet was determined by the Med-
Diet score = 9. The significant difference among the variables of gender, age, education,
income, physical activity, and adherence to the Mediterranean diet were examined using
the chi-square test.

3. Results

The majority of the participants are residents of the two provinces (North and Mount
Lebanon) with a sex ratio of M: F= 1:2.08 and a mean age of 29 (SD=10.413). Looking at
the education level and the monthly income, about three-quarters of the participants, were
well-educated (either university students or graduates) with very low financial income
(not exceeding 150 USD per month). Even though half of the participants had declared
about their physical activity, however around 20% were only committed to a regular pro-
gram of 30-minute exercises at least 3 times per week.

The descriptive studies of the respondents are represented in Table 1. The healthy
consumption pattern of olive oil as a main culinary fat (Q1), vegetables (Q3), red meat
(Q5), creamy products (Q6), carbonated beverages (Q7), legumes (Q9), white over red
meat (Q13), and balanced meal (Q14) was positively observed among the majority of the
respondents (60-86%). In contrast, the healthy consumption of wine (Q8) and fish prod-
ucts (Q10) was surprisingly observed among less than 20 % of the sample population only
(low rate of consumption). The percentages of the remained questions (Q2, Q4, and Q11-
12) were almost comparable among the participant who are committed or not to the
healthy diet pattern. Looking at the overall Mediterranean diet survey, the mean score
of the sample population was 8.01 (SD=2.179) and 39.2% of the participants only showed
high adherence to the pattern of the Mediterranean diet (= 9 overall scores).

Table 1. Frequency and Percentages of participants responding to the questions of the Mediterranean diet survey.

Frequency (Percentages)
Criteria: 1 point  Criteria: 0 point

Med-Diet Survey

Q1: Do you use olive oil as main Culinary fat? 799\((7E78.6%) 231 '(“22.4%)
Q2 : How much olive oil do you consume in a given day (including oil used for >4 tbsp (1 pt) <4 thsp
frying, salads, out-of-house meals, etc.)? 618 (60%) 412 (40%)
Q3: How many vegetable servings do you consume per day? (1 serving : 200 g > 2 servings < 2 servings
[consider side dishes as half a serving]) 763 (74.1%) 267 (25.9%)

Q4: How many fruit units (including natural fruit juices) do you consume per day? > 3 servings < 3 servings
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479 (46.5%)

551 (53.5%)

Q5: How many servings of red meat, hamburger, or meat products (ham, sausage, <1 serving > 1 serving
etc.) do you consume per day? (1 serving: 100-150 g) 619 (60.1%) 411 (39.9%)

Q6: How many servings of butter, margarine, or cream do you consume per day? (1 <1 serving > 1 serving
serving: 12 g) 642 (62.3%) 388 (37.7%)

- . < 1 serving > 1 serving

Q7: How many sweet or carbonated beverages do you drink per day? 660 (65%) 361 (35%)

) . . > 7 glasses < 7 glasses

Q8: How much wine do you drink per week? 126 (12.2%) 904 (87.7%)

Q9: How many servings of legumes do you consume per week? > 3 servings < 3 servings

(1 serving : 150 g) 695 (67.5%) 335 (32.5%)

Q10: How many servings of fish or shellfish do you consume per week? (1 serving > 3 servings < 3 servings
100-150 g of fish or 4-5 units or 200 g of shellfish) 204 (19.8%) 826 (80.2%)

Q11: How many times per week do you consume commercial sweets or pastries (not < 3 servings > 3 servings

homemade), such as cakes, cookies, biscuits, or custard?

607 (58.9%)

423 (41.1%)

Q12: How many servings of nuts (including peanuts) do you consume per week? (1 > 3 servings < 3 servings
serving 30 g) 444 (43.1%) 586 (56.9%)

Q13: Do you preferentially consume chicken, turkey, or rabbit meat instead of veal, YES NO
pork, hamburger, or sausage? 696 (67.6%) 334 (32.4%)
Q14: How many times per week do you consume vegetables, pasta, rice, or other > 2 servings < 2 servings

dishes seasoned with sofrito (sauce made with tomato and onion, leek, or garlic and

(simmered with olive oil)? ’ 890 (86.4%) 140 (13.6%)
Low Adherence 626 (60.8%)
Mediterranean Diet Pattern High Adherence 404 (39.2%)

4. Discussion

The study showed that men, smokers, younger subjects, participants who were less
physically active and those with lower education levels, were less likely to adhere to a
Mediterranean dietary pattern, thus highlighting the need for stronger efforts of health
promotion in these groups [15]. The low financial income due to the economic crisis in
Lebanon might be as well contributing in the low adherence to MedDiet, for a high ad-
herence requires relatively high expenses [16]; 39.2% of participants showed adequate ad-
herence to MedDiet compared to 59% in a study conducted in Lebanon using the same
tools in 2018 [11], noting that the economic crisis started in 2019. Despite its high price
relatively, more than half of the sample relies on olive oil as the main source of fat and use
more than 4 table spoons per day due to its high availability in the local market [17]. The
low consumption of fish (19.8%) confirms the outcome of different other studies among
the adult population living in Lebanon [11, 18].

5. Conclusion

Mean adherence to the MedDiet among adults in Lebanon was not sufficiently ade-
quate and was lower than a healthy score. National awareness about MedDiet should be
spread among adult population to increase the adherence which can be reflected posi-
tively on their health. Improvement in foods” consumption is needed to increase MedDiet
adherence in this sample of adults



Proceedings 2021, 68, x FOR PEER REVIEW 40of5

Author Contributions: “Conceptualization, Joanne Karam, Wissam Ghash.; methodology, Joanne
Karam, Mireille Serhan; validation, Joanne Karam, Mireille Serhan; formal analysis, Wissam
Ghash; data curation, Marwa Riman, Carol Bouteen, and Mary-joe Makary; writing —original
draft preparation, Joanne Karam, Wissam Ghash, Mireille Serhan; writing —review and editing,
Joanne Karam; supervision, Joanne Karam. All authors have read and agreed to the published
version of the manuscript.” Please turn to the CRediT taxonomy for the term explanation. Author-
ship must be limited to those who have contributed substantially to the work reported.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, and approved by the Institutional Review Board of Modern University for
Business & Science (protocol code MU-20210222-21 February 24th, 2021).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Arroyo-Johnson, C., Mincey KD. Obesity epidemiology worldwide. Gastroenterol Clin North Am. 2016 Dec; 45(4):571-579,
doi:10.1016/j.gtc.2016.07.012.PMID: 27837773.

2. Bliither, M. Obesity: Global epidemiology and pathogenesis. Nat Rev Endocrinol. 2019 May; 15(5):288-298, doi:10.1038/s41574-
019-0176-8.PMID: 30814686.

3.  Stefan N, Birkenfeld AL, Schulze MB, Ludwig DS. Obesity and impaired metabolic health in patients with COVID-19. Nat Rev
Endocrinol. 2020 Jul;16(7):341-342, doi:10.1038/s41574-020-0364-6.PMID: 32327737.

4. Finer N, Garnett SP, Bruun JM. COVID-19 and obesity. Clin Obes. 2020 Jun;10(3):e12365, d0i:10.1111/cob.12365. Epub 2020 Apr
27.PMID: 32342637.

5. DiRenzo L, Gualtieri P, Pivari F, Soldati L, Attina A, Cinelli G, Leggeri C, Caparello G, Barrea L, Scerbo F, Esposito, E., De
Lorenzo, A. Eating habits and lifestyle changes during COVID-19 lockdown: An Italian survey. J Transl Med. 2020 Jun
8;18(1):229, d0i:10.1186/s12967-020-02399-5.PMID: 32513197.

6. D'Innocenzo, S., Biagi, C., Lanari, M. Obesity and the Mediterranean Diet: A Review of Evidence of the Role and Sustainability
of the Mediterranean Diet.Nutrients. 2019 Jun 9;11(6):1306, doi:10.3390/nu11061306.PMID: 31181836.

7. Rumawas, M.E.; Dwyer, ].T.; McKeown, N.M. The development of the Mediterranean-style dietary pattern score and its applica-
tion to the American diet in the Framingham Offspring Cohort. J. Nutr. 2009, 139, 1150-1156.

8.  Mufioz MA, Fito M, Marrugat J, Covas MI, Schréder H.; REGICOR and HERMES investigators. Adherence to the Mediterranean
diet is associated with better mental and physical health. Br ] Nutr. 2009 Jun;101(12):1821-7, doi:10.1017/S0007114508143598.
Epub 2008 Dec 15.PMID: 19079848.

9. Itani L, Kreidieh D, El Masri D, Tannir H, Chehade L, El Ghoch, M. Revising BMI Cut-Off Points for Obesity in a Weight
Management Setting in Lebanon. Int ] Environ Res Public Health. 2020 May 28;17(11):3832, d0i:10.3390/ijerph17113832.PMID:
32481660.

10. Factors Associated with Adherence to the Mediterranean Diet and Dietary Habits among University Students in Lebanon.El
Hajj JS; et al. ] Nutr Metab. 2021. PMID: 33564473.

11. Joanne Karam, Maria del Mar Bibiloni,. Mireille Serhan and. Josep, A. Tur. Adherence to Mediterranean Diet among Lebanese
University students. Nutrients 2021, 13(4), 1264; https://doi.org/10.3390/nu13041264.

12.  Mediterranean diet adherence amongst adolescents in North Lebanon: The role of skipping meals, meals with the family, phys-
ical activity and physical well-being. Mitri RN; et al. Br ] Nutr. 2021. PMID: 34266518.

13. Increased Adherence to the Mediterranean Diet and Higher Efficacy Beliefs Are Associated with Better Academic Achievement:
A Longitudinal Study of High School Adolescents in Lebanon. Hayek, J.; et al. Int ] Environ Res Public Health. 2021. PMID:
34203432.

14. Issa, C.; Darmon, N.; Salameh, P.; Maillot, M.; Batal, M.; Lairon, D. A Mediterranean diet pattern with low consumption of
liquid sweets and refined cereals is negatively associated with adiposity in adults from rural Lebanon. Int. ]J. Obes. 2010, 35,
251-258.

15. Kumar, S.; Preetha, GS.; Health Promotion: An effective tool for global health. Indian ] community Med.2012, doi:10.4103/0970-
0218.94009.

16. Tong T, Imamura F, Monsivais P, Brage S, Griffin S,Wareham, N.,Forouhi, N. Dietary cost associated with adherence to the

Mediterranean diet, and its variation by socio-economic factors in the UK Fenland study. Br ] Nutr. 2018
doi:10.1017/S0007114517003993.



Proceedings 2021, 68, x FOR PEER REVIEW 50f5

17. Chehade A, El Bitar A, Kadri A, Choueiri E, Nabbout R, Youssef H, Smeha M, Awada A, Al Chami, Z.; et al. In situ evaluation
of the fruit and oil characteristics of the main Lebanese olive germplasm. J Sci Food Agric. 2016 doi:10.1002/jsfa.7373. Epub 2015
Sep 9.

18. Farhat, A.G,; Jaalouk, D.; Francis, S. Adherence to the Mediterranean diet in a Lebanese sample. Nutr. Food Sci. 2016, 46, 272—
281.



