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The Mediterranean diet (MedDiet) has been associated with many health benefits. Poor
adherence to MedDiet has been found among Lebanese adults, while in Syria, little
is known about the adherence to MedDiet. A quantitative research approach was
used, and data were collected through convenience sampling. The structure of the
survey included the socio-economic and demographic data and the validated 14-
point MedDiet assessment tool. The target population included 367 Lebanese and
Syrian adults respectively residing in Lebanon and Syria. Descriptive statistics were
used to explore the characteristics of the sample population. Adequate adherence
MedDiet was determined if the Med-Diet score > 9. Significant differences among the
variables and the adherence to the MedDiet were examined using the chi-square test.
Approximately 47.42% of participants reported adherence to MedDiet higher than 9,
with a mean of 7.98. Lebanese participants, men, and those who are aged between 64
and 67, had higher adherence than Syrian participants, women, and other age groups,
respectively. Lebanese participants (7.82 + 2.32) had slightly higher adherence than
Syrian participants (7.31 £ 2.04). Wine, sofrito, vegetables, and olive oil were mostly
consumed by participants, with differences in consumption between the Lebanese and
Syrian adults. The statistical analysis performed using the chi-square test showed no
statistical difference (P>.05) between Lebanese and Syrian participants regarding their
consumption of 160 red meat, butter/margarine, and sugary drinks. Future studies in
the aged population are required to explore furthermore the adherence to MedDiet in
Lebanon and Syria and its impact on health.

Keywords: MedDiet, dietary habits, older adults, Lebanon, Syria

INTRODUCTION

The Mediterranean Diet (MedDiet) represents a healthy dietary pattern in the context of healthy
lifestyle habits. Epidemiological studies have shown that a higher degree of adherence to the
MedDiet pattern is associated with reduced mortality concerning deaths due to cancer (1). Better
control of diabetes through a protective role on glycemic control and a reduction in cardiovascular
risk are also favored by the adoption of this dietary pattern (2). Moreover, MedDiet is significantly
associated with less overweight and more weight loss (3).
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In addition to its well-documented beneficial effects on health,
MedDiet is considered a key component for healthy aging and
might contribute to the onset of frailty at late stages of life
(4). In older adults, the adherence to MedDiet moderates the
association between multimorbidity and depressive symptoms
(5). Greater adherence to a MedDiet was associated with better
lower extremity physical performance in older adults with type
2 diabetes mellitus (T2DM) (6). Coelho-Junior et al. (7) have
investigated the association between adherence to MedDiet and
physical performance and cognitive function in older adults
(7). Results of the aforementioned study revealed that high
adherence to MedDiet reduced the risk of global cognitive decline
in non-demented older adults. Many observational studies led
to the assumption that MedDiet could be a healthy eating
pattern against cognitive and physical impairment in older
adults (8-10).

Over the past few years, there has been a great effort to
study the adherence to this Mediterranean-style diet, among
the adult and older adult population in several Mediterranean
and Gulf countries. In Spain, the influence of adherence to
the MedDiet and its components on early vascular aging
has been widely investigated (11). In Greece, adherence to
the MedDiet is associated with higher levels of successful
aging (12). In Italy, higher adherence scores were observed in
females compared to males, and in elderly people compared
to young people (13). Adherence to the MedDiet among
the Cypriot adult population was associated with male sex,
age >45 vy, being married, being physically active, and being
resident of rural regions (14). In Turkey, adherence to the
MedDiet in hospitalized Turkish older adults and its association
with hospital clinical outcomes was assessed (15). Moreover,
in Gulf countries, the adherence to the MedDiet among
adult participants from Saudi Arabia, Oman, and Kuwait was
low (16).

In Lebanon, few studies were found to assess the compliance
with the MedDiet (17-19). Poor adherence to MedDiet has been
found among the Lebanese adult University students (20) and
the adult population during the COVID-19 outbreak and the
economic crisis (21). Other studies assessed the adherence to
MedDiet in adolescents (22, 23) and among youth (24). However,
in Syria, little is known about the adherence to MedDiet.
(25) have evaluated the lifestyle factors, along with biomarkers
related to cardiovascular risk factors in a group of university
female students. The average adherence to the Mediterranean
dietary pattern was low (25). Another study has assessed the
Mediterranean adequacy index in young Syrians (26).

To our knowledge, no previous studies have focused on the
compliance with the MedDiet among older adults in Lebanon
and Syria and no previous study has compared the adherence
to the MedDiet among the aforementioned countries. It is
crucial to mention that adherence to the MedDiet might be
useful for developing strategies for improving diet quality
and setting governmental preventive health policies for the
aged population. Therefore, the present study aimed to assess
the adherence to the MedDiet among older adults from two
Mediterranean countries (Lebanon and Syria) using a validated
14-item questionnaire.

MATERIALS AND METHODS
Sampling Method

To overcome the practical difficulty of accessing participants
from different geographical locations, a quantitative research
approach was applied based on the distribution of an online
survey throughout different social media platforms via
networking. The target population of this research study
included older Lebanese adults (45 and above) residing in
Lebanon, and older Syrian adults (45 and above) residing in
Syria. Lebanese and Syrian participants aged below 45 years old
were not eligible to participate in the study, since they do not fit
our age recommendations. A convenience sampling technique
was used in this research.

Population and Sample Size Calculation

The sample size was 367 participants from both countries (185
Lebanese vs. 183 Syrian). The sample size of 367 was considered
enough, considering the target population of both the older
Lebanese and Syrian adults, and through the determination with
the sample size software, G*Power, version 3.1.3; margin of error
of 5% confidence level of 95% (27). Data collection took place
between July 2021 and December 2021.

Ethical Considerations

This study received approval from the ethical committee of
the Modern University of Business and Science (approval
reference  MU-20210222-21, February 24th, 2021). Older
adult respondents provided written informed consent before
filling out the questionnaire, and their confidentiality was
protected. The collected data were solely used for scientific and
research purposes.

Study Tool

An online survey, created using Google Forms, was distributed.
The structure of the survey included (1) the socio-economic
and demographic data; (2) the validated Mediterranean Diet
Assessment Tool. The validated Mediterranean diet (Med-diet)
tool contained 14 items (l-point criteria for each item) to
assess the participant’s adherence to the diet, developed by the
Prevencién con Dieta Mediterrdnea (PREDIMED) consortium
(28, 29). The score of adherence was calculated by summing the
points of the 14 questions (“Yes” answer was one point, “No” was
zero point; the results ranged between 0 and 14). 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. This questionnaire has been adapted to and
validated for the Spanish population (30) and then adapted in an
English version to be implemented in other populations (31). The
English version of the questionnaire was subsequently translated
into Arabic. The latter is the native language of the participants.
The questionnaire was piloted with 30 respondents (15 Lebanese
vs. 15 Syrian) to determine the extent of their understanding of
sentences and the time taken to answer questions. To determine
the internal consistency of the survey questionnaire, a Cronbach’s
alpha coeflicient reliability analysis was performed. This method
shows an indication of the average correlation between all the
items of the research questionnaire on the Likert scale, in this
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TABLE 1 | Mean adherence to mediterranean diet.

Variables N % Mean (SD)
Total 367 100.0 7.98 (2.11)
Age (grouped data) 45-63 320 87.2 7.48 (2.18)
64-67 19 5.2 8.01(2.27)
>68 28 7.6 7.57 (2.35)
Gender Men 129 35.1 8.53 (2.47)
Women 238 64.9 7.34 (2.29)
Nationality Lebanese 185 50.4 7.82 (2.32)
Syrian 183 49.6 7.31(2.04)

case. The Cronbach’s alpha coefficient for the questionnaire was
measured to be 0.960. The findings generated from the pilot study
were not considered in the final data analysis.

Data Analysis

Data were processed and analyzed by the SPSS statistical
software, Windows Version 23.0 (SPSS, Inc., Chicago, IL, USA).
Descriptive statistics including means of scores and standard
deviations were used, to meet the study objectives. Frequencies
were computed to examine the demographic and behavioral
characteristics of the sample population. To determine their
high adherence to Med-Diet, the Med-Diet score of >9 is used.
A non-parametric test (chi-square) was employed to analyze
the significant difference among the variables of gender, age,
nationality, and adherence to the Mediterranean diet.

RESULTS

Mean adherence to Mediterranean Diet among the participants
is shown in Table 1. Among the 367 participants, the mean
MedDiet adherence score was 7.98 (4= SD 2.11). Those who are
aged between 64 and 67 had a higher mean (8.01 £ 2.27) than
other age groups, followed by those aged 45 to 63 (7.48 £ 2.18).
Men (8.53 = 2.47) had a higher adherence compared to women
(7.34 £ 2.29). Lebanese participants (7.82 & 2.32) had slightly
higher adherence than Syrian participants (7.31 & 2.04).

Table2 shows the adequacy of adherence to the
Mediterranean Diet according to different variables. About
47.42% of participants reported higher adherence to MedDiet
than the adequate adherence score (> 9), while 52.58% of
the participants had an adherence score lower than 9. Those
who are aged between 45 and 63, as well as older than 68,
showed similar adequacy of adherence (48.44% and 48.43%,
respectively), higher than other age groups (64-67: 31.58%).
Men (48.07%) and women (47.06%) reported similar adherence
adequacy. Lebanese participants (49.73%) displayed higher
adequacy of adherence than Syrian participants (45.06%).
Specifically, Lebanese participants residing in Mount Lebanon
(52.95%) and the North province (47.06) had lower adherence
adequacy than other areas (64.29%). Results, however, were not
significant (p> 0.05)

Table3 shows the stratification of adherence to
Mediterranean Diet items. Most of the Lebanese and Syrian

participants (78.74%) used olive oil as the main added fat,
and 62.94% abided by the recommended quantity (four
tablespoons or more). Vegetables (79.56%) were consumed
by the participants according to MedDiet more than fruits
(40.05%); 93.46% of the sample consumed wine, and 75.20%
of the consumed legumes, according to the recommendations.
Only 7.35% of the participants referred to an adequate intake
of fish or shellfish. About 58.85% of the participants consumed
commercial sweets <3 times/week, and 41.14% consumed
the recommended portions of nuts per week. Additionally,
chicken, turkey, or rabbit was preferred by more than half of
the participants (58.58%) instead of beef, pork, hamburgers,
or sausages. Consumption of sofrito, which is a sauce made
with olive oil, onion, garlic, and tomato, was also very common
among participants (83.92%).

Lebanese participants consumed more olive oil (84.86%),
fruits (53.51%), legumes (80%), and fish products (12.43%) than
Syrian participants according to the MedDiet recommendations
(Table 3). Lebanese participants also showed more tendency
toward nuts (47.56%) and sofrito (86.48%) consumption.
However, more Syrian participants consumed the recommended
daily quantity of olive oil (65.93%), preferred chicken over
meat (59.34%), and consumed more vegetables (82.41%), wine
(97.80%), and processed desserts (60.43%) than Lebanese
participants. The statistical analysis performed using the chi-
square test showed no statistical difference (P>.05) between
Lebanese and Syrian participants regarding their consumption of
red meat, butter/margarine, and sugary drinks (Q5, Q6, and Q7).

DISCUSSION

The mean adherence to the MedDiet in our study (7.98) was
similar to the adherence in Spain (8.6), among Lebanese adults
(8) and university students (7.96), but higher than that in the
UK (5.47) and Korea (6.2). Little is known about the adherence
to MedDiet in Syria. Less than half of the participants (47.42%)
had an adequate score of adherence to MedDiet (>9). This
can be explained by the economic crisis hitting Lebanon and
Syria, which led to a major increase in prices of traditional and
healthy foods, forcing citizens to shift toward less expensive
products and generally higher in calories, thus, less adhering to
the MedDiet (32).

Those who are aged 64 to 67 had a higher mean (8.01) than
other age groups, similar to earlier studies, where being older
was related to higher adherence; this result suggests that MedDiet
is rooted in cultural heritage and food traditions, maintained
by older generations (13, 32, 33). Younger generations are,
on the other hand, shifting toward unhealthier food patterns
due to the widespread of non-Mediterranean food groups and
Western diets (32, 33). However, the population above 68 showed
a decrease in adherence (7.57), which may be the result of
the age-related chemosensory changes and health problems, as
deterioration in taste and smell senses and salivary function was
observed in 60-70 years adults, leading to problems in flavor
perception and consumption of unhealthy food as the last form
of pleasure (34).
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TABLE 2 | Adequacy of adherence to MedDiet according to different variables.

Variables Score <9 Score >9 p* Crude OR
N % N % 95% CI

Total 193 52.58 174 47.42

Age 45-63 165 51.56 155 48.44 0.25 0.60
64-67 13 68.42 6 31.58 (0.56-0.64)
>68 15 53.57 13 48.43

Gender Men 67 51.93 62 48.07 0.28 0.68
Women 126 52.94 112 47.06 (0.65-0.70)

Nationality Lebanese 93 50.27 92 49.73 0.15 0.82
Syrian 100 54.94 82 45.06 (0.72-0.91)

Province in Lebanon Mount Lebanon 16 47.05 18 52.95 0.68 1.02
North 72 52.94 65 47.06 @)
Others 5 35.71 9 64.29

OR, odds ratio; MedDiet, Mediterranean Diet; Cl, confidence interval.

*Evaluated by chi-square test.

TABLE 3 | Stratification of adherence to MedDiet items.

All Lebanese Syrian
Med-Diet Survey N % N % N % N % N % N % p*
Yes No Yes No Yes No

Q1:Clive ail for cooking 289 78.74 78 21.26 157 84.86 28 15.14 132 72.52 50 27.48 0.04

Q2:Quantity of olive oil per day 231 62.94 136 37.06 111 60.00 74 40.00 120 65.93 62 34.07 0.02

Q8:Vegetables portion per day 292 79.56 75 20.44 142 76.75 43 23.25 150 82.41 32 17.59 0.03

Q4:Fruits portion per day 147 40.05 220 59.95 99 53.51 86 46.49 48 26.37 134 73.63 0.01

Q5:Red meat per day 266 72.47 101 27.53 120 64.86 65 35.14 146 80.21 36 19.79 0.18

Q6:Butter/ margarine portion per day 266 72.47 101 27.53 118 63.78 67 36.22 148 81.31 34 18.69 0.09

Q7:Sugary drinks portion per day 280 76.29 87 23.71 121 65.40 64 34.60 159 87.36 23 12.64 0.29

Q8:Wine portion per week 343 93.46 24 6.540 165 89.18 20 10.82 178 97.80 4 2,20 0.02

Q9:Legumes portion per week 276 75.20 91 24.80 148 80.00 37 20.00 128 70.32 54 29.68 0.03

Q10:Fish and fish products portion 27 7.35 340 92.65 23 12.43 162 87.57 4 2.19 178 97.81 0.02

per Week

Q11:Processed deserts portion per 216 58.85 151 4115 106 57.29 79 42.71 110 60.43 72 39.57 0.03

week

Q12:Nuts portion per week 151 41.14 216 58.86 88 47.56 97 52.44 63 34.61 119 65.39 0.01

Q13:Consumption of chicken 215 58.58 152 41.42 107 57.83 78 4217 108 59.34 74 40.66 0.05

preferably over meat

Q14:Cooking vegetables, pasta, rice 308 83.92 59 16.08 160 86.48 25 13.52 148 81.31 34 18.69 0.01

with olive oil, onion, garlic and tomato
per week (soffito)

*Lebanese vs. Syrian by chi-square test; MedDiet, Mediterranean diet.

Differences in adherence were also seen among genders,
where men had higher adherence than women This result
is complementary to other studies, where females showed a
lower adherence than males, among under 30-year-old Lebanese
adults (35) and young Syrian people (26). This difference
can be explained by the focus of women on body image,
which leads to reducing calorie intake and healthy eating
(36). The economic crisis also forced women to decrease
their consumption of expensive products for the sake of

their families (37), leading to a greater adherence among
men, as higher adherence to MedDiet was associated with
higher dietary costs, compared to lower costs for unhealthy
foods (38).

Lebanese participants had slightly higher adherence than
Syrian participants opposite to results obtained in 2004-2011,
where Syria displayed a higher adherence than Lebanon (39).
The current result can, thus, be explained by the increased food
insecurity in Syria, which reached 55% of the population after the

Frontiers in Nutrition | www.frontiersin.org

May 2022 | Volume 9 | Article 893963


https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://www.frontiersin.org/journals/nutrition#articles

Karam et al.

Adherence to MedDiet in Older Adults

protracted economic crisis and war, compared to 34% among the
Lebanese population, in late 2020 (40, 41).

Most of the participants used olive oil as the main added fat,
mainly among Lebanese participants This high consumption of
olive oil in the two countries is based on its wide production, as
it forms a dominant agro-industrial product (42). Although this
consumption was much higher in Syria than in Lebanon back in
2016 (43), the Syrian war caused a sharp fall in the olive oil sector,
affecting Syrian nutritive intake (44).

According to MedDiet, the participants consumed vegetables
more than fruits The number of fruits consumed was dominant
among the Lebanese participants, while more Syrian participants
consumed vegetables. Fruits became unaffordable upon the
reduction of agriculture due to the Syrian war (44). The
coronavirus disease 2019 (COVID-19) pandemic has also
affected the transportation and production of fruits and
vegetables in Lebanon, changing the food patterns of consumers
involuntarily (45).

Roughly 93.46% of the sample consumed wine, according to
the MedDiet recommendations, Syrian participants might have
also consumed alcohol as a coping strategy to the war situation,
as psychological stress might cause increased consumption of
wine, although more evidence is needed on the impact of
the crisis on alcohol drinking. However, only 7.35% of the
participants referred to an adequate intake of fish, which was
higher in Lebanon. This result confirms the outcome of earlier
studies showing a low consumption of fish products among
the Lebanese adult population (35, 46). Around 41.14% of
participants also consumed nuts, as consumers tended to reduce
their consumption of fish and nuts due to their unaffordable
prices (37).

On the other hand, 75.20% consumed legumes, mainly among
Lebanese participants. As a result of the COVID-19 lockdowns
in Lebanon, dietary diversity was declined, and cooking practices
increasingly relied on grains, pasta, and legumes due to their low
prices and high stocking (45). Also, Syrian adults traditionally
consume pulses as their main source of energy, mostly among
low-income populations (26).

About 58.85% consumed commercial sweets, and Syrian
participants showed more inclination toward processed
desserts consumption This increased consumption was another
consequence of the COVID-19 pandemic, mainly among food
insecure consumers who suffer from mental problems and
anxiety (45).

Additionally, chicken was preferred by more than half of the
participants over meat, primarily among the Syrian population
This result is similar to other studies showing that Syrian
populations are having a higher tendency toward protein intake,
which is mainly chicken (26). Consumption of sofrito was
also quite common among participants Cooking using sofrito
is very usual among Mediterranean people as it is a typical
Mediterranean sauce, strongly associated with a reduced risk of
CVD (46).

Consequently, this study showed that although MedDiet
is traditionally prevailing in Lebanon and Syria, some of its
components might be affected by the economic crisis. The
association between income and adherence has been recently

studied among Lebanese adults during the COVID-19 outbreak
and the current economic crisis; participants with average to
high income had higher adherence mean compared to other
participants with lower salaries (21).

However, more comprehensive research is needed to better
investigate the food patterns and MedDiet adherence of adults,
mainly among the Syrian population.

Strengths and Limitations

Mediterranean Diet has been assessed in Lebanon among the
Lebanese young population. No previous studies have focused
on the compliance with the MedDiet among older adults in
Lebanon and Syria and no previous study has compared the
adherence to the MedDiet among the aforementioned countries.
Findings from this study might be useful for developing strategies
for improving diet quality and setting governmental preventive
health policies in the aged population. Moreover, our study
includes several limitations that need to be acknowledged. First,
the MedDiet assessment tool was conducted using a 14-question
questionnaire validated among the Spanish population not
among Lebanese and Syrian adults; however, the questionnaire
was adapted to an English version used in other samples of young
adults. Second, data were self-reported through an online survey,
which might affect the accuracy of the results. Finally, this is a
cross-sectional study, and, therefore, we acknowledge that we are
not able to draw causal conclusions but only observations.

CONCLUSION

Around 47.42% of participants reported adherence to MedDiet
higher than 9, with a mean of 7.98. Lebanese participants,
men, and those who are aged between 64 and 67 had higher
adherence than Syrian participants, women, and other age
groups, respectively. Wine, sofrito, vegetables, and olive oil
were mostly consumed by participants, with differences in
consumption between the Lebanese and Syrian adults. However,
the lack of studies in Syria emphasizes the need for further
research on the dietary habits among its population. Awareness
and policies must be also spread at national levels to improve
the public adherence to MedDiet amid the crisis, thus, ensuring
better health outcomes and economic sustainability.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by Modern University of Business and Science Ethics
Committee (approval reference MU-20210222-21, February
24th, 2021). The patients/participants provided their written
informed consent to participate in this study.

Frontiers in Nutrition | www.frontiersin.org

May 2022 | Volume 9 | Article 893963


https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://www.frontiersin.org/journals/nutrition#articles

Karam et al.

Adherence to MedDiet in Older Adults

AUTHOR CONTRIBUTIONS

MS and JK designed the study, wrote the protocol, conducted
literature searches, and provided summaries of previous

REFERENCES

10.

11.

12.

13.

14.

15.

16.

. Coelho-Junior HJ,

. Capurso C, Vendemiale G. The mediterranean diet reduces the risk and

mortality of the prostate cancer: a narrative review. Front Nutr. (2017)
4:38. doi: 10.3389/fnut.2017.00038

. Sleiman D, Al-Badri MR, Azar ST. Effect of Mediterranean diet in diabetes

control and cardiovascular risk modification: a systematic review. Front Public
Health. (2015) 3:69. doi: 10.3389/fpubh.2015.00069

. 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 MDPI AG. (2019) 11:1306. doi: 10.3390/nu11061306

. Rahi B, Ajana S, Tabue-Teguo M, Dartigues JE Peres K, Feart C. High

adherence to a Mediterranean diet and lower risk of frailty among French
older adults community-dwellers: results from the three-city-bordeaux study.
Clin Nutr. (2018) 37:1293-8. doi: 10.1016/j.cInu.2017.05.020

. Vicinanza R, Bersani FS, D’Ottavio E, Murphy M, Bernardini S, Crisciotti F

et al. Adherence to mediterranean diet moderates the association between
multimorbidity and depressive symptoms in older adults. Arch Gerontol
Geriatr. (2020) 1:88. doi: 10.1016/j.archger.2020.104022

. McClure R, Villani A. Greater adherence to a Mediterranean diet is associated

with better gait speed in older adults with type 2 diabetes mellitus. Clin Nutr
ESPEN. (2019) 32:33-9. doi: 10.1016/j.clnesp.2019.05.009

Trichopoulou A, Panza F. Cross-sectional and
longitudinal associations between adherence to Mediterranean diet
with physical performance and cognitive function in older adults:
a systematic review and meta-analysis. Ageing Res Rev. (2021)
70:101395. doi: 10.1016/j.arr.2021.101395

. Scarmeas N, Stern Y, Tang MX, Mayeux R, Luchsinger JA. Mediterranean

diet and risk for Alzheimers disease. Ann. Neurol. (2006) 59:912-21,
10.1002/ana.20854 doi: 10.1002/ana.20854

. Trichopoulou A, Bamia C, Trichopoulos D. Anatomy of health effects of

Mediterranean diet: Greek EPIC prospective cohort study. BMJ. (2009)
339:26-28. doi: 10.1136/bm;j.b2337

Zbeida M, Goldsmith R, Shimony T, Yardi H, Naggan L, Shahar DR.
Mediterranean diet and functional indicators among older adults in
non-Mediterranean and Mediterranean countries. | Nutr Heal Aging.
(2014)18:411-8, 10.1007/512603-014-0003-9 doi: 10.1007/s12603-014-0003-9
Sénchez MG, Sanchez LG, Patino-Alonso MC, Alonso-Dominguez R,
Sénchez-Aguadero N, Lugones-Sanchez C, et al. Adherence to the
Mediterranean diet in Spanish population and its relationship with early
vascular aging according to sex and age: EVA study. Nutrients. (2020)
12:1025. doi: 10.3390/nu12041025

Papadimitriou A, Foscolou A, Itsiopoulos C, Thodis A, Kouris-
Blazos A, Brazionis L, et al. Adherence to the Mediterranean Diet
and successful aging in Greeks living in Greece and abroad: the
epidemiological Mediterranean Islands Study (MEDIS). Nutr Health.
(2022). doi: 10.1177/02601060211072363. [Epub ahead of print].

Dinu M, Pagliai G, Giangrandi I, Colombini B, Toniolo L, Gensini G, et al.
Adherence to the Mediterranean diet among Italian adults: results from
the web-based Medi-Lite questionnaire. Int | Food Sci Nutr. (2020) 72:271-
79. doi: 10.1080/09637486.2020.1793306

Kyprianidou M, Christophi CA, Giannakou K. Quarantine during COVID-19
outbreak: adherence to the Mediterranean diet among the Cypriot population.
Nutrition. (2021) 1:90. doi: 10.1016/j.nut.2021.111313

Ergul E Sackan E Koc A, Guney I, Kizilarslanoglu MC. Adherence
to the Mediterranean diet in Turkish hospitalized older adults and its
association with hospital clinical outcomes. Arch Gerontol Geriatr. (2022)
99:104602. doi: 10.1016/j.archger.2021.104602

Shatwan IM, Alhinai EA, Alawadhi B, Surendran S, Aljefree NM, Almoraie
NM. High adherence to the mediterranean diet is associated with a reduced

research

studies. ES collected data. CS conducted the

statistical analysis. All authors wrote the first draft of the
manuscript, read, and agreed to the published version of
the manuscript.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

risk of obesity among adults in gulf countries. Nutrients. (2021) 13:1-
11. doi: 10.3390/nu13030995

El Hajj ], Julien S. Factors associated with adherence to the Mediterranean Diet
and dietary habits among university students in Lebanon. ] Nut Metab. (2021)
2021:6688462. doi: 10.1155/2021/6688462

Naja E Itani L, Hamade R, Chamieh MC, Hwalla N. Mediterranean diet and
its environmental footprints amid nutrition transition: the case of Lebanon,”
Sustainability (Switzerland). (2019) 11:1-18. doi: 10.3390/5u11236690

El Khoury CN. & Julien S. Inverse association between the mediterranean
diet and COVID-19 risk in Lebanon: a case-control study. Front Nutr. (2021)
8:707359. doi: 10.3389/fnut.2021.707359

Karam ], Bibiloni MDM, Serhan M, Tur JA. Adherence to
mediterranean diet among lebanese university students. Nutrients. (2021)
13:1264. doi: 10.3390/nu13041264

Karam ], Ghach W, Bouteen C, Makary MJ, Riman M, Serhan, M.
Adherence 646 to Mediterranean diet among adults during the COVID-
19 outbreak and 647 the economic crisis in Lebanon. Nutrition Food Sci.
doi: 10.1108/NFS-10-2021-0325. [Epub ahead of print].

Hayek ], de Vries H, Tueni M, Lahoud N, Winkens B, Schneider F.
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. Int ] Environ Res Public Health. (2021)
18:6928. doi: 10.3390/ijerph18136928

Mounayar R, Jreij R, Hachem ], Abboud E Tueni M. Breakfast intake
and factors associated with adherence to the Mediterranean diet
among Lebanese high school adolescents,” J Nutr Metabolism. (2019)
2019:2714286. doi: 10.1155/2019/2714286

Naja E Hasan H, Khadem SH, Buanq MA, Al-Mulla HK, Aljassmi AK, et al.
Adherence to the Mediterranean diet and its association with sleep quality
and chronotype among youth: a cross-sectional study. Front Nutr. (2022)
19:8. doi: 10.3389/fnut.2021.805955

Dehneh N, Rajab M, Zarzour W, Jouma M. Profile of healthy female students
in Syria: Investigation on anthropometric, lifestyle, and dietary characteristics,
along with hematological and plasma biochemical parameters. Cogent Med.
(2016) 3:1. doi: 10.1080/2331205X.2016.1180741

Atasi M. Mediterranean adequacy index in young people in
Syria. Asian ] Pharmaceutical Res Health Care. (2016) 8:112-
21. doi: 10.18311/ajprhc/2016/4595

Hemming K, Girling AJ, Sitch AJ, Marsh ], Lilford RJ. Sample size
calculations for cluster randomized controlled trials with a fixed number
of clusters. BMC Med Res Methodol. (2011) 11:102, doi: 10.1186/1471-2288-
11-102

Martinez-Gonzélez MA, Garcia-Arellano A, Toledo E, Salas-Salvadé J, Buil-
Cosiales P, Corella D, et al. A 14-item Mediterranean Diet assessment tool
and obesity indexes among high-risk. the PREDIMED trial. PLoS ONE. (2012)
7:¢43134. doi: 10.1371/journal.pone.0043134

Bouzas C, Bibiloni MDM, Julibert A, Ruiz-Canela M, Salas-Salvado J, Corella
D, et al. Adherence to the Mediterranean lifestyle and desired bodyweight
loss in a Mediterranean adult population with overweight: a PREDIMED-Plus
study. Nutrients. (2020) 12:2114. doi: 10.3390/nu12072114

Schréder H, Fito M, Estruch R, Martinez-Gonzélez MA, Corella D, Salas-
Salvadé ], et al. A Short screener is valid for assessing mediterranean diet
adherence among older spanish men and women. J Nutr. (2011) 141:1140-
5. doi: 10.3945/jn.110.135566

Papadaki A, Johnson L, Toumpakari Z, England C, Rai M, Toms S, et al.
Validation of the English version of the 14-item mediterranean diet adherence
screener of the PREDIMED study, in people at high cardiovascular risk in the
UK. Nutrients. (2018) 10:20138. doi: 10.3390/nu10020138

Marventano S, Godos J, Platania A, Galvano F, Mistretta A, Grosso G.
Mediterranean diet adherence in the Mediterranean healthy eating, aging

Frontiers in Nutrition | www.frontiersin.org

May 2022 | Volume 9 | Article 893963


https://doi.org/10.3389/fnut.2017.00038
https://doi.org/10.3389/fpubh.2015.00069
https://doi.org/10.3390/nu11061306
https://doi.org/10.1016/j.clnu.2017.05.020
https://doi.org/10.1016/j.archger.2020.104022
https://doi.org/10.1016/j.clnesp.2019.05.009
https://doi.org/10.1016/j.arr.2021.101395
https://doi.org/10.1002/ana.20854
https://doi.org/10.1136/bmj.b2337
https://doi.org/10.1007/s12603-014-0003-9
https://doi.org/10.3390/nu12041025
https://doi.org/10.1177/02601060211072363
https://doi.org/10.1080/09637486.2020.1793306
https://doi.org/10.1016/j.nut.2021.111313
https://doi.org/10.1016/j.archger.2021.104602
https://doi.org/10.3390/nu13030995
https://doi.org/10.1155/2021/6688462
https://doi.org/10.3390/su11236690
https://doi.org/10.3389/fnut.2021.707359
https://doi.org/10.3390/nu13041264
https://doi.org/10.1108/NFS-10-2021-0325
https://doi.org/10.3390/ijerph18136928
https://doi.org/10.1155/2019/2714286
https://doi.org/10.3389/fnut.2021.805955
https://doi.org/10.1080/2331205X.2016.1180741
https://doi.org/10.18311/ajprhc/2016/4595
https://doi.org/10.1186/1471-2288-11-102
https://doi.org/10.1371/journal.pone.0043134
https://doi.org/10.3390/nu12072114
https://doi.org/10.3945/jn.110.135566
https://doi.org/10.3390/nu10020138
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://www.frontiersin.org/journals/nutrition#articles

Karam et al.

Adherence to MedDiet in Older Adults

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

and lifestyle (MEAL) study cohort. Int J Food Sci Nutr. (2018) 69:100-
7. doi: 10.1080/09637486.2017.1332170

Buscemi S. What are the determinants of adherence to the mediterranean diet?
Int J Food Sci Nutr. (2021) 72:143-4. doi: 10.1080/09637486.2021.1889995
Spence C, Youssef J. Aging and the (Chemical) senses: implications
for food behaviour amongst elderly Foods.  (2021)
10:168. doi: 10.3390/foods10010168

Farhat AG, Jaalouk D, Francis S. Adherence to the Mediterranean

consumers.

diet in a Lebanese sample. Nutr Food Sci. (2016) 46:272-
81. doi: 10.1108/NFS-09-2015-0108

Musaiger AO, Kalam F. Dietary habits and lifestyle among
adolescents in Damascus, Syria. Ann Agric Environ Med. (2014)

21:416-9. doi: 10.5604/1232-1966.1108616

Pan W-H, Hsieh Y-T, Wahlqvist ML. Gender-specific roles and needs in
food-health security. Asia Pac ] Clin Nutr. (2009) 18:642-6

Tong TYN, Imamura F, Monsivais P, Brage S, Griffin S], Wareham NJ, et al.
Dietary cost associated with adherence to the Mediterranean diet, and its
variation by socio-economic factors in the UK Fenland Study. British ] Nutr.
(2018) 119:685-94. doi: 10.1017/S0007114517003993

Vilarnau C, Stracker DM, Funtikov A, da Silva R, Estruch R, Bach-
Faig A. Worldwide adherence to Mediterranean Diet between 1960
and 2011. Eur ] Clin Nutr. (2019) 72:83-91. doi: 10.1038/s41430-018-
0313-9

WEP. WEP-0000136870. WEP Syria Country Brief. (2021). Available online
at: www.wip.org/countries/Syria.

Idal, Investment Development Authority in Lebanon, Olive Oil Industry in
Lebanon 2017 Factsheet 2 Sector: Overview Main Geographical Features Olive
Oil Production Olive Oil Mills. p. 1-14.

Statista Research Department. Value of Olive Oil Consumption in the Middle
East and North Africa in 2016 by Country. (2022).

Alolabi H, Alchallah MO, Mohsen E Marrawi M, Alour Z. Social and
psychosocial factors affecting eating habits Among University Students

in Syria: A Cross-Sectional Study. (2021). doi: 10.21203/rs.3.rs-55
9421/v1

44. Hoteit M, Mortada H, Al-Jawaldeh A, Ibrahim C, Mansour R. COVID-19
home isolation and food consumption patterns: investigating the correlates
of poor dietary diversity in Lebanon: a cross-sectional study. F1000Res. (2022)
11:110. doi: 10.12688/f1000research.75761.1

45. Vallverdu-Queralt A, Alvarenga JFR de, Estruch R, Lamuela-Raventos RM.
Bioactive compounds present in the Mediterranean sofrito. Food Chem.
(2013) 141:3365-72. doi: 10.1016/j.foodchem.2013.06.032

46. de Goeij MCM, Suhrcke M, Toffolutti V, van de Mheen D, Schoenmakers
TM, Kunst AE. How economic crises affect alcohol consumption and alcohol-
related health problems: a realist systematic review. Soc Sci Med. (2015)

131:131-46. doi: 10.1016/j.socscimed.2015.02.025

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Karam, Serhan, Swaidan and Serhan. This is an open-access
article distributed under the terms of the Creative Commons Attribution License (CC
BY). The use, distribution or reproduction in other forums is permitted, provided
the original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice.
No use, distribution or reproduction is permitted which does not comply with these
terms.

Frontiers in Nutrition | www.frontiersin.org

May 2022 | Volume 9 | Article 893963


https://doi.org/10.1080/09637486.2017.1332170
https://doi.org/10.1080/09637486.2021.1889995
https://doi.org/10.3390/foods10010168
https://doi.org/10.1108/NFS-09-2015-0108
https://doi.org/10.5604/1232-1966.1108616
https://doi.org/10.1017/S0007114517003993
https://doi.org/10.1038/s41430-018-0313-9
http://www.wfp.org/countries/Syria
https://doi.org/10.21203/rs.3.rs-559421/v1
https://doi.org/10.12688/f1000research.75761.1
https://doi.org/10.1016/j.foodchem.2013.06.032
https://doi.org/10.1016/j.socscimed.2015.02.025
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://www.frontiersin.org/journals/nutrition#articles

	Comparative Study Regarding the Adherence to the Mediterranean Diet Among Older Adults Living in Lebanon and Syria
	Introduction
	Materials and Methods
	Sampling Method
	Population and Sample Size Calculation
	Ethical Considerations
	Study Tool
	Data Analysis

	Results
	Discussion
	Strengths and Limitations

	Conclusion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	References


