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ABSTRACT

Introduction: Although the Mediterranean Diet has been showretprbtective against several diseases, nutritional
transition continues to take place in several coesit particularly among youth. The aim of thisdstuvas to
evaluate Lebanese Mediterranean Diet Score adheramong university students of Lebanon, along wgh
correlates, obesity in particuldviethods: A cross-sectional study was carried out in 17 umsities of Lebanon;
standardized questions were asked about food fneguend adherence to a Lebanese Mediterranearubireg a
Lebanese Mediterranean Diet Score (LMDS). Physacdivity, anthropometric data, smoking and otheci®o
demographic factors were also taken into accdresults: The study involved 3384 students, with a mean LMDS
of 25 (SD=5). We found that adherence to Lebanesditéranean diet was moderate among universitiests in
Lebanon; it was however higher for females in conspa to males (p<0.001) As for the relationshiphwibesity,
lower adherence to Lebanese Mediterranean dietfovaml to be related to obesity status among fersialdents
and in the total sample; among men, all BMI categoihad the same Lebanese Mediterranean diet gcorin
Discussion:Young adults, mainly men, have a low to moderateeaehce to the Lebanese Mediterranean diet; they
represent the appropriate age bracket in whichtlin@abmotion activities should be carried out, agiat
facilitating the adoption of health-promoting betwes and eventually reducing premature mortality &ter stage.

Keywords: Mediterranean diet, gender, adherence, transitiebanon

Introduction

During the last several decades, the food habits in
Mediterranean countries have largely evolved from a
plant-based diet to an animal-based one [1],
indicating a westernization of food habits and aveno
away from the traditionally known healthy
Mediterranean diet [2,3]; this diet, first studiéd
Crete, is characterized by “abundant plant foods
(fruit, vegetables, breads, other forms of cereals,
potatoes, beans, nuts, and seeds), fresh fruiteas t
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typical daily dessert, olive oil as the principalsce

of fat, dairy products (principally cheese and ybgu
and fish and poultry consumed in low to moderate
amounts, zero to four eggs consumed weekly, red
meat consumed in low amounts, and wine consumed
in low to moderate amounts, normally with meals”
[3]. This diet has a protective effect on health
outcomes [4,5], leading to a significant reduction
overall mortality (9%), mortality from cardiovaseul
diseases (9%), incidence of or mortality from cance
(6%), and incidence of Parkinson's disease and
Alzheimer's disease (13%) [5]. Thus, the decreased
adherence to a Mediterranean diet is expectedue ha
detrimental health effects for Mediterranean
populations. Diet westernization in most developing
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countries is affecting youth, leading to increassds

of cardiovascular disease and cancer risk factors,
such as obesity, hyper-lipidemic profiles,
hypertension, and diabetes [6-9]. University stuslen
seem to be most affected by this transition [1@&jrt
health-promoting lifestyle behaviors have been
shown to be relatively low [11-14].In Lebanon, a
middle-income developing country of the Eastern
Mediterranean basin, the prevalence of overweight
and obesity has attained alarming rates in children
[15,16], adolescents [17, 18], and adults [15, 19],
showing higher obesity and overweight rates among
males versus females at all ages except after &G .ye
These high rates may be the consequence of
important changes associated with both reduced
physical activity of modern lifestyles [20], andieg
habits characterized by energy dense diets that are
low in fiber, fruit and vegetables, and high insfaind
sugars [21]. The Lebanese population is considated
risk of chronic diseases, such as cardiovascular
diseases [22,23] and cancer [24].In Lebanon, a
couple of studies have used dietary patterns [@h, 2
only one study has used the Mediterranean dietary
pattern [27], and they were all performed on adult
populations. Moreover, a few studies were conducted
on the dietary habits of university students arglyth
were limited to one or two universities [18,28].1Dn
one study was conducted on a large sample of
university students (n=3307) involving a number of
public and private universities to define dietary
patterns and their correlates among males and
females; its descriptive results were presented
elsewhere [12]; his study also showed higher rates
obesity and overweight among male students versus
females [12]. Thus, the aim of this study was to
evaluate adherence among university students of
Lebanon to Mediterranean Diet, along with its
correlates, stressing on differences between males
and females.

Materials and Methods

A cross-sectional study was carried out using a
proportionate cluster sample of Lebanese students i
the public and private universities, between Oatobe
2010 and July 2011 [12]. A list of universities in
Lebanon, provided by the Lebanese Center for
Educational Researches and Development, was used
to adjust the sample size [29]. A sample size of at
least 3000 individuals was targeted to allow for
adequate power for bivariate and multivariate
analysis to be carried out.

Population and sampling

Most universities' administrative offices in Lebano
that we approached did not allow drawing a random
sample of their enrolled students to participatéhim
study: they did not provide us with the lists of
students and permission was not granted to enter
classrooms and search for students nominatively.
Thus our research group work with a nonrandom
sample of students outside their classes.Studesres w
approached on campus during break times between
courses by one trained field worker. The latter
explained the study objectives to the student; and
after obtaining oral consent, the student was hdnde
the anonymous and self-administered questionnaire.
On average, the questionnaire was completed by
participants within approximately 20 min. At theden

of the process, the completed questionnaires were
placed in closed boxes and sent for data entryingur
the data collection process, the anonymity of the
students was guaranteed. Out of 4900 distributed
questionnaires, 3384 (69.1%) were returned to the
field worker. Further methodological details are
presented in more details elsewhere [12].

Data collection and data entry

The anonymous questionnaire was administered in
Arabic; it was composed of different sections,
translated from several internationally validated
guestionnaires for youngsters: socio-demographic
characteristics, a screening section for all risky
behaviors [12], a thorough cigarette and waterpipe
smoking history, in addition to nutritional [30],
physical activity [31], and sedentary behaviors][30
Data entry was performed by independent lay persons
that were unaware of the objectives of the study.

Socio-demographic variables

Socio-demographic variables included: age, the type
of university to which the study participant was
enrolled to (public vs. private), whether the sntde
was majoring in a health-related field or not, imep
per person and region of residence. Income per
person was calculated by dividing the declared
household monthly income by the number of persons
in the household.Behavioral variables include: the
number of cigarette packs smoked per year and the
number of waterpipes smoked per year.

Physical activity

We used a standard questionnaire to calculateréeisu
time physical activity on the basis of mean metabol
equivalents (MET) for reported activities and their
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frequency and duration in MET- min per week; a
higher score indicated greater activity
[31]. Information was obtained about habitual legsu
time physical activity. Questions included frequenc
of sports or recreational activities [such as Hioge
(MET = 8), basketball (MET = 8), and walking for
exercise (MET = 4)] and lessons [such as swimming
(MET = 6), dance (MET = 6.5), and stretching (MET
= 2.5)]. That is, leisure time activities were
considered as those requiring energy expenditure
above that required for daily living activities. &h
physical activity score was computed by multiplying
an estimate of the metabolic equivalents (MET) for
each recorded activity by the weekly frequency with
which it was performed and an overall average
weekly score was calculated as MET*times per
week. Time spent on each activity was multiplied by
the MET value of the activity. The resulting MET-
min products were summed to produce an index of
daily physical activity, expressing the amount of
energy per kg body weight expended during the
week.

Anthropometric data

Students involved in this study self-reported their
weights and heights; measurement conducted on a
subsample of individuals (n=618) gave statistically
similar results to those reported. Correlation and
equations of the relationship between measured and
declared height and weight were reported: for wigigh
r=0.986 between measured and reported weight
(p<0.001), and measured weight in
kg=(0.983*reported weight) +1.056. For height,
r=0.972 (p<0.001), and measured height in
cm=(0.958*reported height) + 6.94. Thus, given the
high correlation and close relation between meakure
and self-reported height and weight in our sample,
self-reported values were adopted for the
analysis.The body mass index (BMI) for each
individual participant was calculated by the

researchers to assess the students’ weight status.

According to the International Classification ofuétd
weight to height status (i.e. underweight, ovenhlieig
and obese), BMI values were classified into four
categories: underweight (BMl 18.5 kg/m2), normal
weight (BMI between 185 - 24.9 kg/m2),
overweight (BMI between 25 — 29.9 kg/m2) and
obese¥* 30 kg/m2) [32].

Dietary assessment

In addition to the numerous questions related & th
study participants’ socio-demographic background,
the self-administered questionnaire used in thidyst
also included a short food frequency questionntaire
assess the usual dietary intake of university stisde
The FFQ was composed of 16 questions covering

different food categories, including the five basic
food groups typically consumed by the Lebanese
population. The non-quantitative FFQ used in this
study was adapted from the questionnaire earlier
administered in the Lebanese population [27] aed th
CDC Global School Health Survey [30]. The FFQ
asked how often each food item, group, or beverage
was usually consumed with five possible answers fo
each of the food categories: 1 - Never , 2- tweetm
or less per week, 3- three to six times per weekt 4
least 1 time per day and 5- at all meals.

The Mediterranean Diet Score Calculation

A Lebanese Mediterranean Diet Score (LMDS) based
on a priori positive and negative components was
derived from the FFQ. This corresponded with the
logic behind previous scoring strategies used tier t
traditional Mediterranean diet [33]. The LMDS
calculation in this study underwent some
modifications compared to that of the previousld an
widely used Mediterranean diet score [34]. First,
because the FFQ used in this study was non-
quantitative, the LMDS was based on intake
frequencies instead of median intake in grams.
Second, nuts were not included in the LMDS because
they were most often consumed salted and oil rdaste
in the study sample. Third, for fat intake, olivé o
intake frequency was used, because this is the only
fatty substance to be specifically used by universi
students separately from cooking. Finally, ethanol
consumption was not accounted for in this studit as
is believed that alcohol would be, if consumed,
largely underreported because of religious
prohibitions against consumption.The choice of
negative components to be included in the LMDS
also showed some differences compared to the
initially developed Mediterranean diet score [34],
namely fried potatoes or chips, sweets and fasi foo
were added as detrimental food. The rationale loehin
including the latter food categories was based on a
previous study [35], showing that these items vedire
included in the “Western type food” dietary pattern
which was inversely associated with the “plant food
dietary pattern in both the “vegetarian/low calorie

diet” cluster and the “westernized diet”
cluster.According to the rationale of the
Mediterranean dietary pattern [3], the intake

frequency (Never, two times or less per week, three
to six times per week, at least 1 time per day and
all meals) of the following 14 food categories were
included in the diet score. Then, based on preljous
described Mediterranean scores [36,37], monotonic
functions were wused in order to score the
consumption frequency of these food categories. For
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components presumed to be beneficial (raw
vegetables, cooked vegetables, fruits, olive oil,
grains, beans, fish, rice and pasta, brown bread or
crackers, and white bread or crackers), a scor@ of
was assigned for people who did not consume it at
all, a score of 1 was assigned for those who
consumed it three to six times per week, a sco@ of
for those who consumed it at least twice a week, a
score of 3 for those who consumed it at least pece
day and a score of 4 for those who consumed it at
every meal.For components presumed to be
detrimental (meat, fried potatoes or chips, swaats
fast food), an inverse score was assigned. Pedpde w
consumed it at every meal were assigned a scdige of
those who consumed it at least once a day were
assigned a score of 1, those who consumed it stt lea
twice a week, a score of 2, those who consumed it
three to six times a week, a score of 3 and thdse w
did not consume it at all, a score of 4. As forrglai
products, fruit juice and carbonated beverage, they
were not included in the scale because we had no
information on whether they were consumed full fat
or low fat, natural or artificial, with sugar ortificial
sweeteners, respectively. Thus, the LMDS score
ranged from O (minimal adherence to the traditional
Lebanese Mediterranean diet) to 52 (maximal
adherence).

Statistical analysis

Statistical analysis was performed using SPSS
software, version 17.0. Cluster sampling effect was
taken into account according to Rumeau-Roquette

and collaborators [38]. Data weighting was
performed according to the total number of students
per university, as described by the Center for
Educational Research and Development — Lebanese
Ministry of Education [29].The analyses were
stratified by gender. In bivariate analysis, catiein
coefficients, Student’'s test for means comparison
between two groups and ANOVA for means
comparison between more than two groups were
used. A p-value less than 0.05 was considered
significant.In  multivariate linear regression, a
forward stepwise method was applied with the
LMDS as the dependant variable while taking several
independent variables into account (age, region,
health related major, private vs. public university
BMI, cigarette smoking, waterpipe smoking, income
per person, and physical activity).

Results

Characteristics of the sample and the Lebanese
Mediterranean Diet Score

The results in Table 1 show that the Lebanese
Mediterranean Diet Score (LMDS) ranged between 4
and 44 for Males and 8 and 47 for Females with a
significant higher mean for Females (Mean=25.49)
than Males (Mean=24.79) withx@.001. In the total
population, the LMDS ranged between 4 and 47, with
a mean of 25.22 and median of 25; the distribution
skewness was -0.075 (standard error=0.045), while
its kurtosis was 0.499(standard error=0.090). §8 2
percentile was 22 and 7percentile was 28.

Table 1: Characteristics of the Lebanese Mediterragan Diet Score

LMDS Males Females TOTAL
N 1173 1793 2968
Mean* 24.79 25.49 25.22
Median 25.00 26.00 25.00
Std. Deviatior 5.39 4.76 5.03
Minimum 4.00 8.00 4.00
Maximum 44.00 47.00 47.00

*p<0.001 (Student T-test)

The mean age of the sample was 20.66 (SD=1.92); it
was composed of 41.4% of males and 58.6% of
females. Among the 3384 participants, 649(19.2%)

were current cigarette smokers while 779(23%) were
current waterpipe smokers. Furthermore,
1042(30.8%) did not sports at all; 466(13.8%) had
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low physical activity (MET*ime values 624),
464(13.7%) had moderate physical activity (624 <
MET*time value < 1200), 454(13.4%) were
considered to perform high physical activity (1200
MET*time < 2160), and 451(13.3%) performed the

highest level of physical activity (MET*time >
2160).

Association of the LMDS with independent
variablesAssociations between independent
variables and the LMDS are presented for males and
females separately (Table 2).

Table 2: Associations between the Lebanese Meditamean Diet score and independent variables

MDS Males
Mean (SD)
University Public 25.04
(5.31)
Private 24.61
(5.44
Health-related No 24.75
major (5.40)
Yes 25.11
(5.40
Income per person Quartile 1 2551
(4.88
Quartile 2 25.36
(4.84)
Quartile 3 24.60
(5.17
Quartile 4 25.06
(5.39)
Region Beirut 24.40
(6.05
Mount Lebanon 24.54
(5.50)
North 24.27
(5.27)
South 26.88
(3.48)
Bekaa plain 25.53
(4.79)
BMI classes Underweight (<18.5 kg/m 24.89
) (5.58)
Normal (18.5-24.9 kg/fn)  24.74
(5.38
Overweight (25-29.9 kg/fm 25.15
) (5.36)
Obese ¥30 kg/nf) 24.18
(5.80
Pearson r
Age (years) 0.073
Cigarette smoking (number of packs*years) -0.208

Waterpipe smoking (number of waterpipes*year -0.076

Physical activity (MET-min/week) -0.053

Females Total
p-value Mean (SD) p-value Mean (SD) p-value
0.171  25.82(4.43) <0.001 25.58 (4.74) 0.00F
24.98 (5.19) 24.80 (5.31)
0.443 2555 (4.71) 0.406 25.19 (5.05) 0.61F
25.34 (4.89) 25.30 (5.01)
0.01¢  25.37 0.128 2556 0.232
(6.08) (4.35)
24.87 25.65
(5.15) (4.63)
24.15 24.96
(4.95) (5.32)
24.63 25.51
(5.50) (5.22)
<0.001 25.02(4.63) 0.001 24.75(5.30) <0.001
b b
25.12 (4.91) 24.84 (5.20)
26.37 (4.64) 25.82 (4.90)
25.40 (4.71) 25.79 (4.46)
25.67 (4.22) 25.64 (4.45)
0.430¢  24.45(5.18) b<o.001 24.50 (5.21) b<o.001
25.67 (4.63) 25.34 (4.91)
26.42 (4.46) 25.57 (5.12)
22.60 (6.60) 23.74(6.05)
p-value Pearsonr p-value Pearsonr p-value
<0.001 0.033 0.264 0.114 <0.001
C
<0.001 -0.115 <0.001 -0.175 <0.001
C
0.011  -0.033 0.174  -0.063 0.00F
0.081 0.085 <0.001 -0.028 0.143

The mean LMDS was significantly higher in the
public university for females ¢9.001) as well as in

the total sample (p=0.001). There was no significan
difference in the mean LMDS between students

enrolled in health studies and those who were not.
There was a significant difference in the mean LMDS
among the different income quartiles for the total
sample (p0.010), with the ¥ quartile having the
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highest mean LMDS (Mean=25.51). There was also a
significant difference in the mean LMDS for
participants living in different regions of Lebanfor
males (g0.001), females (p=0.001) as well as the

total sample (90.001) with the highest mean
belonging to males residing in the South
(Mean=26.88), females residing in the North

(Mean=26.37) and both sexes residing in the North
(Mean=25.82).

There was a significant difference in the mean LMDS
among the different BMI classes for malesQ®01)
and females 0.001), but not in the total sample,
with the lowest LMDS found in obese males and
females.

Age was significantly and positively correlated hwit
the LMDS in both females §0.001) and the total
sample (g0.001). Cigarette smoking was
significantly and negatively correlated with the
LMDS with the strongest correlation seen in males
(r=0.208, p0.001). Waterpipe smoking was
significantly correlated with the LMDS in males
(p=0.011) and in the total sample (p=0.001). Fipall
physical activity was significantly correlated witte
LMDS only in females (0.001).

Multivariate analysis

The multivariate analysis performed (Table 3)
showed that the higher the number of cigarette pack
per year, the lower the LMDS for the total sample
(Standardized Beta= - 0.222), for males
(Standardized Beta= - 0.241), and for females
(Standardized Beta= - 0.136). The higher the number
of waterpipes smoked per year, the lower the LMDS
for both the total sample (Standardized Beta= &).06
and for males (Standardized Beta= -0.114). Residing
in Mount Lebanon was associated with a lower
LMDS for the total sample (Standardized Beta= -
0.054) but with a higher LMDS for females
(Standardized Beta=0.066), whereas residing in the
South (Standardized Beta=0.150) or in the Bekaa
(Standardized Beta=0.071) was associated with a
higher LMDS for males. Being in a private univeysit
was associated with a lower LMDS for both the total
sample (Standardized Beta= -0.061) and for females
(Standardized Beta= -0.062). The level of physical
activity (Standardized Beta=0.053 and 0.124), and
age (Standardized Beta=0.084 and 0.123) were
positively correlated with the LMDS in both thedbt
sample and females, respectively. For other vagbl
no significant effect was found, due to the lack of
association or to its non linearity.

Table 3: Multivariate analysis of Lebanese Mediteranean Diet Score correlates

95% CI for B

MDS correlates Unstandardized B Standardized B p-value Lower Upper
Bound Bound
ALL Cigarette smoking (number 0f-0.5434 -0.222 <0.001 -0.6442 -0.4425
packs*years
Age in years 0.2238 0.084 <0.001 0.1172 0.3303
Private versus Public university -0.6356 -0.061 0.003 -1.0567 -0.2145
Waterpipe smoking (number ¢ -0.0308 -0.065 0.002 -0.0500 -0.0116
waterpipes*year:
Mount Lebanon vs. Beirut -0.5470 -0.054 0.010 -0.9608 -0.1331
Physical activity (MET-min/week) 0.0002 0.053 0.010 0.0001 0.0003
Males Cigarette smoking (number 0f-0.4349 -0.241 <0.001 -0.5487 -0.3211
packs*years)
South Lebanon versus Beirut 2.5455 0.150 <0.001 1.4818 3.6092
Waterpipe smoking (number 0f-0.0480 -0.114 <0.001 -0.0741 -0.0218
waterpipes*years)
Bekaa versus Beirut 1.3870 0.071 0.026 0.1683 2.6057
Females Cigarette smoking (number 0of-0.7042 -0.136 <0.001 -0.9720 -0.4363
packs*years
Age in years 0.3327 0.123 <0.001 0.1932 0.4722
Physical activity (MET-min/week) 0.0006 0.124 <0.001 0.0003 0.0009
Mount Lebanon vs. Beirut 0.7757 0.066 0.015 0.1520 1.3994
Private vs. Public university -0.6399 -0.062 0.023 -1.1902 -0.0897
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Note: Adjustments were made for university typeigate versus public), major type (health relatedsies other), income per
person, region, BMI, age, cigarette smoking, watg smoking and physical activity. MET=Metabolic @galent;

MDS=Meditarranean Diet Score

Discussion

In this study, we found that adherence to the
Lebanese Mediterranean diet was moderate among
university students; it was however higher for
females in comparison to males. As for the
relationship with obesity, lower adherence to the
Lebanese Mediterranean diet was found to be related
to obesity status among females and in the total
sample; among males, all BMI categories had the
same Lebanese Mediterranean diet scoring. These
results are in line with what we previously fourot f
dietary patterns, where males have higher rates of
obesity compared to females; however, they had
similar high consumption of unhealthy diets across
all BMI categories [35]. The observed difference
between males and females deserves to be discussed
from a public health perspective: female students
might be more aware of their nutritional habits &sd
association with obesity for esthetic and body shap
satisfaction reasons [39], while males may just not
worry about their shape for cultural reasons [39] a
might not relate current obesity to future heat$ues
[40]. Responsible behaviors were also more common
among Lebanese females university students, while
males tended to take more risks and enjoy the
moment [40].Moreover, lower socioeconomic status
measured by studying in the public university was
related to better adherence to Lebanese
Mediterranean diet. If we consider that the Lebanes
Mediterranean diet is an example of healthy diet,
these results are in line with those of other gsidi
performed outside Lebanon [41, 42], or within the
country at smaller scales [43, 28], where individua
tended to consume healthier diets if they were of
lower socioeconomic status.Young adults of higher
age tended to adhere more to the Lebanese
Mediterranean diet; this may reflect the nutritibna
transition that is taking place among youngsters in
Lebanon [1]; it may also reflect a kind of learning
effect, induced by university lifestyle and peer
influence that increases with the duration of stadi
This remains to be established in other
studies.Finally, individuals with higher physical
activity and lower smoking rate of both cigareties!
waterpipe had better adherence to the Lebanese
Mediterranean diet. This may reflect an overalk ris
taking behavior profile that makes some individuals
adopt healthy lifestyles, while others may take enor
risks and behave recklessly, whether smoking,
performing low rates of physical activity or unhbgl

eating. Another explanation would be the time pésse
away from parents’ guidance that could encourage
youngsters to adopt unhealthy lifestyles [44]. Ehes
potential explanations remain to be proved by
additional studies. This study has however several
limitations. First of all, the scale we used wasvlye
developed in the study based on previous ones, afte
a contextual adaptation that did not change the
previously established concept of positive and
negative foods [34-37]; its applicability and vithd
have not been previously assessed. Additional esudi
would be necessary to further assess the scabiityali

in the Lebanese youth population. Despite this, we
were able to show interesting results, using
standardized methods on all individuals to reduce
differential information bias and multivariate
analyses to reduce confounding bias. However, an
information bias is still possible since body mass
index was based on reported height and weight and
food consumption frequencies; additional differahti
misreporting may be possible across socio-
demographic groups. Moreover, we may suggest the
use of portion sizes in addition to food consunmptio
frequencies for more precise results, to adjust ove
energy intake. Our semi-quantitative FFQ did not
allow us to estimate caloric intake and consumed
food quantities.The exclusion of nuts and alcoholic
beverages is also an important limitation of our
instrument, because both foods are important
components of the Mediterranean diet, including
healthy effect on cardiovascular protection. The
cross-sectional nature of the study also precludes
causality judgment between diet and obesity; this
remains to be established by appropriate prospectiv
studies. Despite these limitations, we still thimhlat

the nutritional transition being witnessed among
university students in Lebanon should be tackled by
authorites to avoid its future deleterious
consequences on health. Young adults represent the
appropriate age bracket in which health-promotion
activities should be carried out, aiming at faatiitg

the adoption of health-promoting behaviors and
eventually reducing premature mortality at a later
stage.

Conclusion

Young adults, mainly men, have a low to moderate
adherence to the Lebanese Mediterranean diet; they
represent the appropriate age bracket in whichtteal
promotion activities should be carried out, aimatg
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facilitating the adoption of health-promoting
behaviors and eventually reducing premature
mortality at a later stage.

References

1. Garcia-Closas R, Berenguer A, Gonzalez CA.
Changes in food supply in Mediterranean
countries from 1961 to 200Rublic Health
Nutr 2006;9: 53—-60.

2. Kromhout D, Keys A, Aravanis C, Buzina R,
Fidanza F, Giampaoli Set al. Food
consumption patterns in the 1960s in seven
countriesAm J Clin Nutr .1989 49: 889-894.

3. Willett WC, Sacks F, Trichopoulou A,
Drescher G, Ferro-Luzzi A, Helsing & al.
Mediterranean diet pyramid: a cultural model
for healthy eatingAm J Clin Nutr 1995; 61.:
1402S-1406S.

4. Lairon D. Intervention studies on
Mediterranean diet and cardiovascular risk.
Mol Nutr Food Res. 2007;51: 1209-1214.

5. Sofi F, Cesari F, Abbate R, Gensini GF, Casini
A. Adherence to Mediterranean diet and health
status: meta-analysiBMJ 2008;337: al1344.

6. Rinaldi AE, de Oliveira EP, Moreto F, Gabriel
GF, Corrente JE, Burini RC. Dietary intake
and blood lipid profile in overweight and
obese  school children. BMC Res
Notes. 2012;5:598.

7. Gharib N, Rasheed P. Energy and
macronutrient intake and dietary pattern
among school children in Bahrain: a cross-
sectional studyNutr J. 2011;10:62.

8. Costa Silva Zemdegs J, Barreto Corsi L, De
Castro Coelho L, Duarte Pimentel G, Toyomi
Hirai A, Sachs A. Lipid profile and
cardiovascular risk factors among first-year
Brazilian university students in Sao Paulo.
Nutr Hosp. 2011; 26(3):553-9.

9. Alavian SM, MotlaghME, ArdalanG, Motaghi
anM, Davarpanah AH, Kelishadi R.
Hypertriglyceridemic waist phenotype and
associated lifestyle factors in a national
population of youthsCASPIAN Sudy. J Trop
Pediatr. 2008; 54(3):169-77.

10. Baldini M, Pasqui F, Bordoni A, Maranesi Mis
the Mediterranean lifestyle still a reality?
Evaluation of food consumption and energy
expenditure in Italian and Spanish university
students.Public Health Nutr.2009;12(2):148-
55.

11. Lee, R.L., & Loke, A.J. Health-promoting
behaviors and psychosocial well-being of

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

university students in Hong KongPublic
Health Nursing .2005;22(3), 209-220.

Salameh P., Jomaa L, Issa C., Farhat G.,
Zeghondi H., Gerges Net al. Assessment of
health risk behaviours among university
students: A cross-sectional study in Lebanon.
International Journal of Adolescence and
Youth, 2012:1-14.

Suraj, S., & Singh, A. Study of sense of
coherence health promoting behavior in north
Indian students.ndian Journal of Medical
research2011; 134(5), 645—-652.

Wang, D., Ou, C.Q., Chen, M.Y., & Duan, N.
Health-promoting lifestyles of university
students in mainland ChinaBMC Public
Health,2009; 9: 379

Sibai AM, Hwalla N, Adra N, Rahal B.
Prevalence and covariates of obesity in
Lebanon: findings  from  the  first
epidemiological study.Obes Res.2003; 11:
1353-1361.

Jabre P, Sikias P, Khater-Menassa B,
Baddoura R, Awada H. Overweight children in
Beirut: prevalence estimates and
characteristicsChild Care Health Dev.2005;
31: 159-165.

Chakar H, Salameh PR. Adolescent obesity in
Lebanese private schoolstur J Public
Health.2006; 16: 648—-651.

Yahia N, Achkar A, Abdallah A, Rizk S.
Eating habits and obesity among Lebanese
university studentdNutr J 2008; 7:32.
Nasreddine L1, Naja F, Chamieh MC, Adra
N, Sibai AM, Hwalla N. Trends in overweight
and obesity in Lebanon: evidence from two
national cross-sectional surveys (1997 and
2009).BMC Public Health. 2012;12:798.

Hwalla N, Sibai AM, Adra N. Adolescent
obesity and physical activityVorld Rev Nutr
Diet 2005; 94: 42-50.

Nasreddine L, Hwalla N, Sibai A, Hamze M,
Parent-Massin D. Food consumption patterns
in an adult urban population in Beirut,
Lebanon. Public Health Nutr.2006; 9: 194—
203

Mehio Sibai A, Nasreddine L, Mokdad
AH, Adra N, Tabet M, Hwalla N. Nutrition
transition and cardiovascular disease risk
factors in Middle East and North Africa
countries: reviewing the evidencénn Nutr
Metab. 2010;57(3-4):193-203.

Nasreddine L, Naja F, Tabet M, Habbal MZ,
El-Aily A, Haikal C, Sidani S, Adra N, Hwalla
N. Obesity is associated with insulin resistance

Issa Cet al ASIAN PACIFIC JOURNAL OF HEALTH SCIENCES, 2014; 1(4): 345-353

www.apjhs.com

352



Asian Pac. J. Health Sci2014; 1(4): 345-353

e-ISSN: 2349-0659,p-ISSN: 2350-0964

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

and components of the metabolic syndrome in
Lebanese adolescentdnn Hum Biol. 2012;

39(2):122-8.
Shamseddine A, Sibai AM, Gehchan N, Rahal
B, El-Saghir N, Ghosn M, Aftimos

G, Chamsuddine N, Seoud Mebanese Cancer
Epidemiology Group. Cancer incidence in postwar
Lebanon: findings from the first national
population-based registry, 1998. Ann
Epidemiol. 2004; 14(9):663-8.

Naja F, Nasreddine L, Itani L, Chamieh MC, Adra
N, Sibai AM, Hwalla N. Dietary patterns and their
association with obesity and sociodemographic
factors in a national sample of Lebanese adults.
Public Health Nutr .2011;14(9).1570-8

Naja F, Nasreddine L, Itani L, Adra N, Sibai AM,
Hwalla N. Association between dietary patterns and
the risk of metabolic syndrome among Lebanese
adults.Eur J Nutr.2013 ; 52(1): 97-105.

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 Lebanonint J Obes (Lond). 2011 ;35(2):251-

8.

Nabhani-Zeidan M, Naja F, Nasreddine L. Dietary
intake and nutrition-related knowledge in a sample
of Lebanese adolescents of contrasting
socioeconomic  status. Food  Nutr  Bull.
2011;32(2):75-83.

Center for Educational Research and Development,
Beirut, Lebanon. [List of Universities in Lebanon].
Available on:http://www.crdp.org/CRDP

Center for Disease Control. Global School Based
student health survey. (2010)
Retrievedfromhttp://www.cdc.gov/gshs/index.htm
Ainsworth, B.E., Haskell, W.L., Whitt, M.C., Irwin,
M.L., Swartz, A.M., Strath, S.J., O'Brien, W.L., &
Leon, A.S. Compendium of physical activities: An
update of activity codes and MET intensities.
Medicine and Science in Sport and Exercise,2000;
S498-S516.

World Health Organization. Obesity: preventing
and managing the global epidemic. Report of a
WHO Consultation. WHO Technical Report Series
894. Geneva: World Health Organization, 2000.
Bach A, Serra-Majem L, Carrasco JL, Roman B,
Ngo J, Bertomeu let al. The use of indexes
evaluating the adherence to the Mediterranean diet
in epidemiological studies: a revieRublic Health
Nutr.2006; 9: 132-146.

34.

35.

36.

37.

38.

39.

40.

42.

43.

. Maruapula SD, Jackson

Trichopoulou A, Costacou T, Bamia C,
Trichopoulos D. Adherence to a Mediterranean diet
and survival in a Greek populatioN. Engl J Med
2003; 348: 2599-2608.

Salameh P, Jomaa L, Issa C, Farhat G, Salamé J,
Zeidan N, Baldi I. (2014). Assessment of Dietary
Intake Patterns among University Students in
Lebanon: a focus on gender differenc@sbmitted
article.

Panagiotakos DB, Pitsavos C, Stefanadis C. Dietary
patterns: a Mediterranean diet score and its oslati
to clinical and biological markers of cardiovasecula

disease risk.  Nutr Metab Cardiovasc
Dis.2006;16(8):559-68.
Panagiotakos DB, Pitsavos C, Arvaniti F,

Stefanadis CAdherence to the Mediterranean food
pattern predicts the prevalence of hypertension,
hypercholesterolemia, diabetes and obesity, among
healthy adults; the accuracy of the MedDietScore.
Prev Med .2007;44(4):335-40.

Rumeau-Rouquette, C., Breart, G., Padieu, R.
Méthodes en Epidémiologie: Echantillonnage,
investigations, analyse Paris, Flammarion Editions.
1985:71-82

Salameh P, Barbour B. Obesity-
associated distress in  Lebanese adolescents: an
exploratory look at a large cohort of studertiast
Mediterr Health J. 2011; 17(12):949-59.

Salameh P, Salamé J, Waked M, Barbour B, Zeidan
N, Baldi | for the Lebanese National Conference on
Health in University research group. Risk
perceptions, motives and behaviours in university
studentsInternational Journal of Adolescence and
Youth, 2014; 19(3): 279-292.

JC, Holsten J, Shaibu
S, Malete L, Wrotniak B, Ratcliffe SJ, Mokone
GG, Stettler N, Compher C. Socio-economic status
and urbanization are linked to snacks and obesity i
adolescents in BotswanaPublic Health Nutr.
2011;14(12):2260-7

Cutler GJ, Flood A, Hannan PJ, Slavin
JL, Neumark-Sztainer D. Association between
major patterns of dietary intake and weight status
adolescents. Br J Nu2012;108(2):349-56.

Tamim H, Dumit N, Terro A, Al-Hourany R, Sinno
D, Seif F, Steitieh S, Musharrafieh U. Weight
control measures among university students in a
developing country: a cultural association or & ris
behavior J Am Coll Nutr. 2004;23(5):391-6.

. Salameh P, Salamé J, Waked M, Barbour B, Zeidan

N, Baldi I. Waterpipe dependence in university

students: effect of normative beliefdBritish
Medical Journal Open, 2014;4:004378.
Source of Support: NIL
Conflict of Interest: None
Issa Cet al ASIAN PACIFIC JOURNAL OF HEALTH SCIENCES, 2014; 1(4): 345-353
www.apjhs.com 353



