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Abstract

The Mediterranean diet (MD) is a model of a healthy diet and healthy lifestyle. Adherence to the MD has been correlated with a reduction in many
metabolic disorders including cancers. The factors associated with adolescents’ adherence to the MD in North Lebanon using the KIDMED index
have never been explored. Therefore, we thought to examine these factors amongst a sample of them. A cross-sectional survey was conducted in
the city of Tripoli, North Lebanon. A total of 798 adolescents aged 11-18 years were randomly selected to participate in this study. All participants
completed a questionnaire assessing adherence to the MD (KIDMED index), physical activity (physical activity questionnaires for older children
and adolescents), health-related quality of life (KIDSCREEN-27 index) and sociodemographic characteristics (age, sex, grade level and parents’
educational status). Anthropometric measurements, including weight, height and waist circumference, were also collected. Adherence to the
MD was good amongst only 13-3 % of the adolescents. The prevalence rate of overweight and obesity was elevated, affecting 36:9 % of the
students. Lower adherence to the MD was significantly correlated with skipping meals (P = 0-001). Meanwhile, adolescents who were engaged
in a high level of physical activity, those who consumed more meals with their families and those who benefited from better physical well-being
had a better diet quality (P < 0-001). Nutrition intervention programmes, as well as public health policies, would be of interest in order to improve

diet quality amongst Lebanese adolescents.
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The Mediterranean dietary pattern has been used to describe
the traditional dietary practices of countries bordering the
Mediterranean Sea, such as Greece, southern Italy, Spain,
Cyprus and Turkey, amongst others. This dietary pattern is rich
in plant-derived products such as fruits, vegetables, breads and
cereals (mainly wholegrains), beans, nuts and seeds, with olive
oil as the main culinary fat used. It is also characterised by a low
consumption of red meat and low-to-moderate intake of fish,
poultry and wine, as well as high intakes of MUFA, fibres and
antioxidants, such as vitamins E and C, resveratrol, polyphenols
and Se™”. There is a growing evidence of the numerous health
benefits of this diet, including a reduction in the risk of CVD
and a lengthened life expectancy®. Adherence to the
Mediterranean diet (MD) was inversely associated with the met-
abolic syndrome®®, and with lower risks of cancer™®, and mental
diseases such as depression®™. These health benefits are mainly

due to the synergistic effect of the diet’s nutritional components,
as well as other healthier habits like physical activity and social
interaction such as sharing meals with others.

In recent decades, the majority of Mediterranean countries
have more and more frequently abandoned this dietary pattern
and substituted it with a high-energy, Westernised diet that is
abundant in saturated fats while delivering a low amount of
micronutrients. As a consequence of this nutrition transition,
the obesity epidemic, along with other metabolic disorders,
has risen dramatically in these countries®. The age group that
has been most affected by this phenomenon is children and ado-
lescents, where the traditional MD has been abandoned amongst
youth in Turkey™”, Italy® and Greece®, and was mainly related
to poor consumption of fruits, vegetables and legumes and an
overconsumption of commercially baked goods and sweets.
Thus, in Lebanon, similar observations have been reported

Abbreviations: MD, Mediterranean diet; WHtR, waist:height ratio.
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amongst a nationally representative sample, where 34-8 % of
children and adolescents aged 6-19 years were overweight,
and 13-2 % were obese!?.

The roots of most chronic diseases encountered during adult-
hood are largely linked to the nutritional choices adopted during
adolescence™. Obese adolescents were at higher risk of
becoming obese adults"?, and developing many chronic dis-
eases in adulthood, including CVD, type 2 diabetes, certain types
of cancers, in addition to psychological disorders"!3'?,
Therefore, it is crucial to target this age group in order to
decrease disease risks. The KIDMED index was developed
by a group of Spanish researchers in order to evaluate youth
(2-24 years old) compliance with the MDY, The results of a sys-
tematic review indicated that the KIDMED index was the most
commonly used scoring index for assessing adherence to the
MD amongst children and adolescents when compared with
other tools such as the Mediterranean Diet Score and the food
frequency-based Mediterranean Diet Score"'®. The KIDMED
questionnaire has shown good validity and reliability for evalu-
ating adherence to MD amongst young population from
Mediterranean”'® and non-Mediterranean countries???, Tt
has demonstrated adequate psychometric properties for assess-
ing adherence to the MD in schoolchildren®”. A review of the
current available literature indicates that data are lacking in
respect of factors associated with adolescents’ adherence to
the MD in North Lebanon. To our knowledge, the dietary pattern
adopted by Lebanese teenagers has been assessed in the past
using the FFQ and 24-h recall; however, none used the
KIDMED index®?. Hence, the objective of this study was to
assess the level of MD adherence using the KIDMED test in a
sample of Lebanese adolescents. The secondary objective was
to explore the association between the adherence to the MD
and the sociodemographic, eating habits and lifestyle factors
of the participants, and to compare their dietary practices with
similar studies conducted amongst adolescents in the
Mediterranean region.

Methods
Study design and participants

This cross-sectional study was conducted between January and
March 2019. The study included students aged 11-18 years
enrolled in public and private schools in Tripoli for the academic
years 2018-2019. Published studies regarding the adherence to
the MD demonstrated that similar methodologies were used in
the younger age group@>%,

Sampling procedure

Based on a previously published paper conducted on Turkish
adolescents®?, a total sample size of 780 students, distributed
over the three categories of the score, was required to allow
the detection of an 11 % decrease in KIDMED with a 5 % signifi-
cance level and a 90 % study power. Turkey is a country with
borders on the Mediterranean Sea, whose adolescents were also
affected by this nutritional transition similar to the Lebanese
youth”.

Records provided from the Ministry of Education were used
to compile a sampling frame of all schools in the City of Tripoli.
Schools were randomly selected based on the stratified cluster
sampling method. The strata were public and private schools,
and complementary and secondary classes. Clusters were
defined as the schools within each stratum, from which two
schools were randomly selected. In total, our sample was com-
posed of eight schools. The end units were all the students within
the selected schools aged between 11 and 18 years and agreeing
to participate. Students suffering from physical disabilities or
who were absent on the days of the data collection were not
invited to participate in the study.

Ethical approval

The study was approved by the Institutional Review Board of
Beirut Arab University. Consent from students’ parents was
obtained regardless of whether the student was attending a pri-
vate or public school.

Data collection

Each student completed a 25-min questionnaire, which was
administered during school hours under the supervision of dieti-
tians who received previous training to standardise the data col-
lection procedures. A training session consisting of 2 h was
performed prior to the data collection, where the objective of
the study and sampling procedure were addressed, and special
attention was provided to the standardisation of the anthropo-
metric measurements procedure. The multicomponent ques-
tionnaire, which was completed through a face-to-face
interview, evaluated the eating habits, sociodemographic char-
acteristics, physical activity and quality of life of the participants.
Each student was interviewed separately to ensure his privacy.
The questionnaire was piloted in advance on a group of thirty
students from different ages, in order to ensure the clarity of
the questions. The data collection was carried out in the class-
room in the presence of a teacher who helped in the question-
naire interpretation if needed. The results of piloting the
questionnaire revealed that most of the questions were clear,
except for two sentences that were paraphrased. Field monitor-
ing was executed on the days of the school visits.

Measures

Eating habits. The KIDMED index was used to assess adher-
ence to the MD and general meal habits (such as skipping break-
fast). The index comprises sixteen yes-or-no questions with a
total score ranging from —4 to +12"%. Questions with a negative
connotation (skipping breakfast, going to a fast-food restaurant
more than once a week, eating pastries or baked goods for
breakfast, eating sweets or candies several times a day) were
given a score of —1, while the rest were given a score of +1.
The total score was organised into three categories: <3, poor
adherence; 4-7, average level of adherence and >8-12, good
adherence®. The KIDMED index was followed by questions
about the number of meals consumed daily and consumed with
the family, as well as about the frequency of meals that were
skipped.
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Sociodemographic characteristics. Fach adolescent provided
information regarding his or her age, sex, grade level and
parent’s educational status (primary, complementary, secondary
or university).

Quality of life. The KIDSCREEN-27, an internationally vali-
dated questionnaire, was used to assess the health-related qual-
ity of life of the participants. This tool consists of twenty-seven
questions combining five dimensions of well-being: physical
wellbeing (five items), psychological well-being (seven items),
parent relations and autonomy (seven items), social support
and peers (four items) and school environment (four items).
The final score is the sum of all item responses. Better well-being
was reflected through a high KIDSCREEN score®,

The level of physical activity was evaluated using the physical
activity questionnaires for children (below the age of 14 years)

and adolescents (above the age of 14 years)?”.

Anthropometric measurements. Weight, height and waist cir-
cumference were measured for each student in duplicates using
standardised techniques, and the average of two values was
adopted™®. Height was assessed in a standing position without
shoes to the nearest 0-1 cm using a stadiometer. Feet were put
together with buttocks, heels, scapulae and back of the head
against the vertical board of the stadiometer during maximal
expiration. Participants were weighed with light indoor clothing
using an electronic digital calibrated scale to the nearest 0-1 kg.
Waist circumference was measured in a standing position with
non-stretchable flexible tape to the nearest 0-1 cm. BMI was cal-
culated using the following formula: weight (kg)/height (m?).
The level of obesity was then estimated based on the Center
for Disease Control and Prevention’s age- and sex-specific
growth charts. A value greater than the 85th percentile reflects
overweight or obesity®. Central adiposity was defined accord-
ing to the waist:height ratio (WHIR). A value of 0-5 or greater was
used to detect children with elevated WHtR®®.

Statistical analysis

Means and standard deviations were calculated for continuous
variables, while frequencies and percentages were generated
for categorical variables. ANOVA test for the comparison of three
means and y? test were used to significantly identify the factors
associated with adherence to MD amongst Lebanese adoles-
cents. Multiple linear regression analysis using a stepwise tech-
nique was applied to identify the factors associated with
adherence to the MD amongst Lebanese adolescents in a multi-
variate approach, where variables included in the equation were
presented with their corresponding coefficients and P-values. To
control for school’s type, as children in the same school are likely
to be correlated on a number of key variables, we performed a
‘mixed model” analysis for the PAQ score and the KIDSCREEN-
27 total score and the different subscales (physical well-being,
psychological well-being, parent relations and autonomy, social
support and peers and school environment), considering
KIDMED categories as fixed effects and school as random
effects. Data analysis was carried out using the Statistical
Package for the Social Sciences (SPSS/PC version 22.0) software.

All tests were two-tailed, and a P-value <0-05 was considered
statistically significant.

Results

The baseline characteristics of the study sample (72 798) are pre-
sented in Table 1. The mean age of the participants was 15 years.
Participants were distributed between complementary (56-4 %)
and secondary classes (43-6 %). Those from private schools rep-
resented 52-5 % (72 419) of the whole sample. In addition, more
than half of the parents attained a high educational level,
especially the mothers (65-4 %). Prevalence rates of generalised
overweight/obesity (according to BMI-for-age) and those of cen-
tral obesity (evaluated by WHtR) were, respectively, 39-5 and
38-7 %. Moreover, skipping meals was highly prevalent, affecting
almost 80 % of the sample.

Table 2 represents the factors associated with adherence to
the MD amongst Lebanese adolescents in bivariate analysis.
Adherence to the MD was high in 13-3 %, average in 57-5%
and poor in 29-:2% of the sample. Higher adherence to MD
was reported amongst adolescents attending private schools
when compared with those attending public schools
(P=0-021). Furthermore, students whose parents had a higher
educational level benefited from a better adherence to the MD
(P=0-048). Skipping meals more often was significantly associ-
ated with a poor diet quality, while adolescents who consumed
more meals per day with their families had a significantly higher
KIDMED score (P=0-001 and P < 0-001, respectively). A higher
level of physical activity was also associated with a better adher-
ence to the MD (P < 0-001). Finally, adolescents with a higher
KIDMED score enjoyed a better general well-being (based on
the KIDSCREEN total score) (P < 0-001), with significantly higher
levels of physical and psychological well-being and better paren-
tal relationships, autonomy and school environment.

When all significant determinants following the bivariate
analysis are taken into account in the multivariate analysis, the
variables that remain positively associated with a higher
KIDMED score are consuming more meals with the family
(P<0-001), engaging in a higher level of physical activity
(P<0-001) and a better physical well-being according to the
KIDSCREEN score (P<0-01), while skipping meals tends to
be negatively correlated with a low KIDMED score (2= 0-001)
(Table 3). The results of the mixed models revealed that three
variables similar to the multivariate analysis came to be signifi-
cant (skipping meals, meals with the family and physical activ-
ity), in addition to the school environment which emerged as a
new variable instead of the physical well-being, which was
significant in the multivariate analysis (P < 0-001) (Table 4).

Discussion

The current study reported data from 798 adolescents attending
public and private schools in Tripoli, the capital of the North
Lebanon Governorate, and evaluated the factors associated with
adherence to the MD. The level of adherence to the MD was con-
sidered as poor amongst the participants; in fact, only 13-3 % of
the adolescents had a good adherence to this traditional dietary
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Table 1. Characteristics of the adolescents by adherence to
Mediterranean diet, health-related quality of life, physical activity,
sociodemographic and anthropometric measurements*

(Mean values and standard deviations; numbers and percentages,
n=798)

Total (n798) Mean sb %

Age 15 2.07
Sex

Male 422 52-9

Female 376 471
School

Private 419 52.5

Public 379 475
Grade

Complementary 450 56-4

Secondary 348 436
Father’s education level

Primary/Complementary 327 41.0

Secondary/University 471 59-0
Mother’s education level

Primary/Complementary 276 34-6

Secondary/University 522 65-4
PAQ total score 246 075
KIDMED score

Poor diet quality 233 29-2

Moderate diet quality 459 57-5

Optimal diet quality 106 133
BMI-for-age

Underweight(<5th percentile) 40 51

Normal weight (5th—84th percentile) 438 55-4

Overweight (85th—94th percentile) 160 20-2

Obese (>95th percentile) 153 193
Waist:height ratio (WHtR)

Normal (<0-5) 489 61-3

High (>0-5) 309 387
Skipping meals

Never 157 197

Sometimes 544 68-2

Always 97 122
Number of meals (d) 3:04 094
Number of meals with family (d) 203 087

PAQ, Physical Activity Questionnaire.
*Means and standard deviations were calculated for continuous variables, while
frequencies and percentages were generated for categorical variables.

pattern. A low adherence to the MD was also reported amongst
Lebanese adolescents from private and public schools across
Mount Lebanon and Beirut (15-8 %) in a recent study of 607 ado-
lescents aged between 15 and 18 years®?,

Significant decreases in adherence to the MD were observed
between 1997 and 2015 (using two different indexes: the
composite MD and the Lebanese MD). Projections in 2030 reveal
additional decreases, with less than a quarter of Lebanese ado-
lescents continuing to follow this dietary pattern®®. Compared
with other Mediterranean countries where the KIDMED index
was used, our results were above those reported amongst
Turkish (7-7%)"Y, TItalian (5%)® and Greek adolescents
(6-8%)®, but lower when compared with Spanish (30-9 %)33)
and Cretan adolescents (28-3 %)%,

In the present study, skipping meals was associated with poor
adherence to the MD. Similar findings were reported amongst
Lebanese adolescents in Mount Lebanon and Beirut, where skip-
ping breakfast in particular was correlated with poor adherence
to the MD®Y., Skipping meals is associated with unnecessary

snacking, particularly unhealthy food choices and energy-dense
foods rather than the nutrient-dense items that are part of the
MD®@539 snacking is correlated with a reduction in the con-
sumption of fruits and vegetables, which are essential food items
of the MD®”. The PANACEA study carried out in Greece
revealed that the consumption of unhealthy salty snacks was
associated with poor eating habits such as low adherence to
the MD®®,

Another finding of this study relates to physical activity, which
was strongly associated with adherence to MD. Having a healthy
lifestyle involves making the right food choices and being physi-
cally active. Amongst Spanish adolescents, engagement in physi-
cal activities or, in contrast, spending more than 4 h daily
watching television were main predictors of adherence to the
MD®. Likewise, Greek and Italian adolescents who had low
adherence to the MD were found to lead a more sedentary
lifestyle“04D. The level of physical activity mediated the relation-
ship between children’s BMI and their adherence to the MD in
the PANACEA study?.

The current study demonstrated the beneficial influence of
sharing meals with the family on improving adherence to the
MD. Indeed, home-prepared meals are mostly based on tradi-
tional Lebanese cuisine, which focuses on various healthy and
balanced dishes that are part of the MD. In addition, students liv-
ing with their parents had a higher consumption of fruits and
vegetables when compared with their peers who lived in a
dorm™ . Inversely, a transition to a more Westernised dietary
pattern characterised the diet of young Greeks who had left their
family home. Their new diet consisted of a higher intake of snack
foods, fast foods, sugar and alcohol, with a reduced intake of
vegetables, fruits, pulses and olive oil“+*>.

This study showed a strong association between adherence
to an MD and self-perceived physical health, based on the
KIDSCREEN questionnaire. The MD is abundant in vitamins,
minerals and antioxidants, 7-3 long-chain PUFA and MUFA
(from olive oil), and the diet’s positive effects on physical and
mental health have been proven in many studies, lowering
the incidence of diabetes, CVD and certain types of cancers™49,
In a cohort study amongst 11 015 Spanish adults, better adher-
ence to the MD was found to be significantly correlated with
improved mental and physical health?. Several other authors
have associated the MD constituents with a better health-related
quality of life“->3),

Better adherence to the MD has been found to be associated
with lower adiposity markers (such as BMI and WHtR) in some
studies®>>¥. In some cases, this correlation was mediated by
socio-economic status®”, as well as the educational level of
the parents(%). However, other investigators found no associa-
tion at all®>”. The results of the current study could not find
any association with BMI, nor with the WHtR, which could be
explained by the fact that more than half of the adolescents
(554 %) had a normal BMI-for-age and normal WHIR (61-3 %).

The findings of the present study should be seen in the light of
their strengths and limitations. First, the authors used question-
naires that have been internationally validated amongst adoles-
cents, such as the KIDMED, KIDSCREEN and the PAQ. Another
main strength of this study is that data collection was carried
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Table 2. Factors associated with adherence to Mediterranean diet amongst Lebanese adolescents
(Numbers and percentages; mean values and standard deviations, bivariate analysis, n=798)
KIDMED score KIDMED score KIDMED score
Low<3 Medium 4-7 High>8
n Mean sD % Mean SD % Mean sb % Mean SD P
29.2 575 133
Age 15 2.07 15.09 2.02 14.46 2.08 14.01 20 <0-001*
Sex
Male 422 273 581 14.7 0-280
Female 376 314 56-9 1.7
School type
Private 419 266 56-7 16-6 0-021*
Public 379 315 582 10-3
Number of meals (d) 3-04 0-94 291 0-91 3-05 0-95 3-31 0-94 0-001*
Number of meals with family (d) 2.03 0-87 1.84 0-90 2.04 0-83 2.35 0-84 <0-001*
Grade
Complementary 450 26-0 58-4 156 0-020*
Secondary 348 33-3 56-3 103
Father’s education level
Primary/Complementary 327 312 59-0 98 0-048*
Secondary/University 471 27-8 56-5 57
Mother’s education level
Primary/Complementary 276 31.9 58-0 101 0-123
Secondary/University 522 27-8 57-3 14.9
PAQ total score 246 075 227 0-69 249 073 2.81 0-83 <0-001*
KIDSCREEN-27
KIDSCREEN-27 total score 4581 6-0 4411 5.92 46-20 573 47.77 6-52  <0-001*
Physical well-being 44.85 8-44 43.00 873 45.07 805 480 850 <0-001*
Psychological well-being 37-38 4-41 36-75 4.82 3759 4.20 37-88 4.23 0-029
Parents and autonomy 4912 9-58 47.40 9.52 49.47 933 5142 10-21 0-001*
Social support and peers 4891 11.51 47.87 11.90 4925  11.30 49.72  11.53 0-243
School environment 4872 11.56 4551 1095 4963 11.44 51.84 11.94 <0-001*
BMI-for-age
Underweight (<5th percentile) 40 15.0 70-0 15.0 0-215
Normal weight (5th—84th percentile) 438 28-8 58-4 128
Overweight (85th—94th percentile) 160 35-0 54.4 106
Obese (>95th percentile) 153 281 556 16-3
Waist:height ratio (WHtR)
Normal (<0-5) 489 278 58-9 133 0-536
High (>0-5) 309 314 55.3 133
Skipping meals
Never 157 191 56-1 24.8 <0-001*
Sometimes 544 30-3 59.4 10-3
Always 97 392 495 113

PAQ, Physical Activity Questionnaire.

The difference between groups was examined using the 4 test for categorical variables and ANOVA test for continuous variables.

* P<0-05 is considered as significant.

out through interviews, which could reduce the bias of self-
reported data. In addition, the study was representative of adoles-
cents attending schools in Tripoli. On the other hand, one of the
limitations is the cross-sectional design, which prevents the inves-
tigation of causal relationships. Consequently, longitudinal studies
should be undertaken to further investigate the association
between those components in regard to adherence to the MD.

Conclusion and future implications

The results obtained from our study confirm previous findings
reporting low adherence to the traditional MD amongst
Lebanese adolescents. Consuming meals with the family, being
physically active and physical well-being was positively associ-
ated with better adherence to the MD, whereas skipping meals
tends to be negatively correlated.

Since adolescence is a critical phase in shaping health and
nutritional choices, future interventions targeting Lebanese ado-
lescents should be planned. These interventions should orient
adolescents towards the benefits of the MD and should offer
practical tips to improve their adherence. These types of inter-
ventions have shown a positive influence on shaping children’s
eating habits by increasing their fruits, vegetables, yogurt and/or
cheese intake, while decreasing skipping breakfast, consump-
tion of bakery products for breakfast and consumption of
sweets®, Schools can act as a mediator in changing the adoles-
cents’ and, ultimately,
obesity®®. Intervention programmes that target nutrition and
physical activity showed health benefits in preventing childhood
obesity®?. A school-based intervention programme delivered
by a trained schoolteacher was successful in improving
Lebanese children eating behaviours, such as increasing their

eating behaviours in preventing
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Table 3. Factors associated with KIDMED score — multiple regression
analysis (n = 798)

Variance
inflation
B t P factor
(Constant) 2.465 1.537 0125
School type -0-059 -0-270 0-788 1.633
Grade 0-155 0-505 0614 3133
Age -0-074 —0-895 0-371 3-963

Skipping meals —-0-552 -3.377 0-001 1129

Father’s education 0.007 0.032 0-974 1.365
level

Number of meals (d) 0-024 0-240 0-810 1197

Number of meals with 0-448 4-159 0-000 1173
family (d)

PAQ total 0-523 3-899 0-000 1.370

KIDSCREEN-27 —0-069 —-1.684 0-093 8255
total score

Physical well-being 0.048 3773 0-000 2-878

Psychological 0-015 0-665 0-506 1.374
well-being

Parents and autonomy 0-022 1.475 0-141 2.795

School environment 0-028 1.848 0-065 2-145

Adjusted R?=0-133 F=9-251 P<0-0001

VIF: variance inflation factor.

breakfast consumption, while reducing crisp intake®”. Another
intervention delivered by nutritionist reduced the purchase of
high-energy-dense snacks and beverages and raised the stu-
dents’ nutritional knowledge®?. Furthermore, parents should
participate in these programmes through educating them on
how to make healthier choices when buying or preparing food
at home.
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Error 4625-383 783 5-907

School type Hypothesis 0-035 1 0-035 0-012 0-923 0-007
Error 4-896 1.734 2.823

Father’s education level Hypothesis 0-026 1 0-026 0-011 0-934 0-011
Error 2428 1.002 2:424

School Father's education level Hypothesis 2:423 1 2:423 0-410 0-522 0-001
Error 4625-383 783 5.907
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