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Abstract

Background: Lifestyle and dietary habits are related to
better health and better physical function and fitness. Medi-
terranean diet is considered one of the healthy diet which
is recommended for athletes. The aim of the study was to
investigate the relationship between Mediterranean Diet
Adherence (AMD) and other healthy lifestyle indicators of
health among members of sport academy clubs from He-
bron in Southern West Bank.

Methods: This study included the males participants
from 4 different sport academies in Hebron Southern West
Bank. Anthropometric measurements (weight and height)
were obtained to categorize the weight into underweight,
normal, overweight or obese according to WHO growth
charts. Dietary information were obtained using a question-
naire that captures adherence to Mediterranean diet. Physi-
cal performance fitness tests were used to measure level
fitness among participants. Analysis of data was performed
by SPSS TM, version 21.

Results: A Total 116 participants were included in the
study, The mean age 13 + 3 years; 78 % of participants have
normal weight, 5% are classified as obese. 21.7% of the
students have a low AMD, 47% had a moderate AMD and
31.3% has a high AMD. Adherence to MD was not related to
body mass index or physical performance.

Conclusion: According to the findings of this study Ad-
herence to MD was not associated with body weight and
physical performance among the study sample.
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Background

Involvement in professional physical activity increases the
demand for optimal nutrition intake and body composition [1].
This is particularly important for athletes in adolescence pe-
riod where peak height and growth are achieved increase the
demand for nutritious food [2]. Healthy nutrition and increase
intake of particular nutrients and supplementation are popular
among athletes to improve performance [3,4]. However, adoles-
cence is a period when unhealthy lifestyles are common. At the
same time some athletes may lower their intake to lose weight
[5]. Hence dietary recommendation to athlete is important to
provide adequate nutrition and guide their weight control be-
havior. Otherwise nutrition deficiency could happen frequently
among young athletes [6].

On the other hand, emphasizing intake of particular nutrient
could affect body composition. Although body composition of
athletes may be healthy, nutrition knowledge and the effect of
each nutrient on body composition should be promoted among
young athletes [7]. Training itself has high energy demand,
proteins are needed for maximal muscle strength, calcium and
vitamin D are needed for healthy skeleton and fatty acids are
needed for growth and development [8]. Relative to non-sports
adolescents, adolescents who are engaged in sports tend to
consume more fruits, vegetables and milk, but at the same time
more likely to consume sugar-sweetened drinks and eat fast
food. At the same time, rate of taking breakfast by young ath-
letes vary between studies and is different for females relative
to males [9].

Adherence to healthy dietary habits such as Mediterranean
Diet (MD) was suggested to improve body composition and per-
formance. MD diet is well known to prevent degenerative dis-
ease [10]. At the same time, being rich in complex carbohydrate
makes it plausible that it will enhance athletic performance.
MD consists of consumption of whole grains, cereals, beans,
legumes, nuts and many servings of fruits and vegetables and
lean meat, fish [11]. MD could provide protection from oxidative
stress that is induced by exercising. At the same time MD can in-
crease muscle mass without increasing body weight [12] which
may lead to enhanced physical activity performance. Previous
study on Palestinian adolescents shows irregular meal habits
and inclination towards a westernized diet in city like Ramallah
[13]. Palestinian adolescents represent more than 30% popula-
tion in Palestinian territories [14]. Dietary habits and physical
activity were studied by Sabbah et al. However dietary patterns
and behaviors among Palestinian athletes have not been stud-
ied before. Hence the aims of this study were 1) to evaluate ad-
herence to MD 2) to evaluate the relationship between MD and
body composition 3) to evaluate the association between MD
and physical performance among Palestinian sport academies
trainees.

Materials and methods
Study design

This study utilized cross sectional design with an aim to de-
termine the relationship between adherence to Mediterranean
diet with nutritional status and level of fitness among young
athletes from four different football sport academies in the
South of west bank, Palestine (Kharas, Bani Neim, Bietlahem
and Mamoun Khatieb). The football sport a academies are kind
of sport clubs which was approved in Palestine in 2016 from

the ministry of youth and sport. The collected data included
sociodemographic data of the participants, medical history, ad-
herence to Mediterranean diet, fitness assessment and dietary
practices. The data is collected from June 2018 to July 2018.
Formal Letters asking for permission from trainers and coaches
were sent to to aforementioned academies. After the permis-
sion, participants could choose to engage in the study or reject.
The protocol and procedures of the study are accepted by the
ethical committee of Palestine Polytechnic University.

Sample size & sampling procedure

Sample size computation is done by utilizing G-power soft-
ware. A convenience sampling method was utilized in this study.
The required sample size was 110 participants. Eligible partici-
pants had to meet a certain inclusion criteria. These standards
included: 1) All Palestinian young athletes who are members in
a registered football sport academy that belongs to the minis-
try of Youth and sports, 2) School age and teens participants,
3) Participates who were following regular exercise schedule in
the sport academy.

Nutritional status assessment

Anthropometric measurements included body weight, body
height and waist circumference. Body weight for athletes was
measured by using an electronic scale, every individual was
asked to take off any weighty stuff such as shoes, jackets, and
handbag with an intention to get a precise measurement. The
scale was calibrated each time prior to measuring the athlete.
The athlete was required to stand in a Frankfurt horizontal
plane. Height measurement was taken in centimeters following
the standard methods in [15]. Just as one statement that Body
Mass Index (BMI) was calculated from weight “wt” and height
“ht”. Then, the BMI was categorized according to WHO — growth
chart according to age. BMI for-age percentiles using the CDC
growth charts. According to the CDC classifications, participants
with measures located between the 5th and the 85th percentile
were considered to have a normal weight. However, percentiles
lower than 5th are considered as underweight, percentiles be-
tween 85th and 95th were considered as overweight, and per-
centiles 295th were considered as obese. Self-reported ques-
tions regarding the dietary habits were also included in the data
sheet. The questionnaire also included KIDMED index [16].

Assessment of the mediterranean diet

The degree of AMD was assessed using the KIDMED index. It
is characterized by a total of 16 questions answered by yes or
no. Questions denoting a negative aspect in the report to the
Mediterranean diet were scored-1 and those with a positive
aspect were scored +1. The KIDMED index ranged from 0 to 12.
Subjects with KIDMED scores < 3 are considered having a poor
AMD, those with scores between 4 and 7 have a moderate ad-
herence, and those with scores > 8 have a high AMD [16].

Physical fitness assessment

The level of physical fitness of the participants were assessed
using Broad jump test (f explosive leg power ) , vertical jump
test (test of lower body power), 4*¥10 shuttle run test ( to as-
sess motor skills: speed of movement, agility and coordination),
back scratch test ( for flexibility) and accelerated test (power
and agility). Athletes were briefed how to perform the tests,
the instruction was given by the coaches following the standard
method reported in [17].
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Statistical analysis

The Statistical Package for the Social Sciences SPSS TM, ver-
sion 21 was used to analyze the collected data, 5% alpha level
and 80% power were considered in all of the statistical tests. De-
scriptive analysis including the means and the standard devia-
tions were used to analyze the continuous data. The categorical
data were described by percentages. The Independent Samples
t-test was used to determine the significant differences in the
mean scores of nutritional status, physical fitness variables and
adherence to Mediterranean diet. The correlations between
adherence to Mediterranean diet with nutritional status and
physical function was done using Pearson correlation test.

Results

A total of 116 participants from 4 different sport academies
are included in the final analysis. Participants characteristics are
summarized in Table 1. The mean age of the participants was
1343 years old, ranged from 7-16 years old. The majority of the
participants (84.1%) were in primary schools, around one third
of the participants have excellent academic achievement.

Table 1: Participants characteristics presented in number and
(%).

Variables n (%)
Academy name Kharas 20(17.2)
Bani neim 26 (22.4)
Bietlahem 41 (35.3)
Mamoun khatieb 29 (25.0)
Age 7-12 years 51 (44.0)
13-16 65 (56.0)
Education Primary 74 (84.1)
Secondary 14 (15.9)
Academic acheivment Excellent 36(31.9)
Very good 35(31.0)
Good 29 (25.7)
Fair 13 (11.5)

Father education Not educated 7 (6.1)
Primary 22 (19.1)
Secondary 45 (39.1)

Diploma 6(5.2)
Bachelor 26 (22.6)

Postgraduate 9(7.8)

Mother education Not educated 11 (9.6)
Primary 13 (11.3)
Secondary 43 (37.4)
Diploma 12 (10.4)
Bachelor 30(26.1)

Postgraduate 6(5.2)

Table 2. summarizes the participants sports profile and life
style, 35% of the participants play football, around half of them
have an athletes relative. More than 70% of the participants
have 1-2 years period of membership in the academy, 86% of
the participants have the training only in the academy, more
than 50% have 3 days training /week. For Life style, all of the
participants reported no smoking, around three quarter of the
participants reported 8-10 hours sleep each day and eat regular
three main meals.

Table 2: Participants sport profile and life style characteristics
presented in number (1%).

Variables n (%)
Athlete relative Yes 51 (44.0)
No 65 (56.0)
Game Football 41 (35.3)
Gymnasti 2(1.7)
Karate 1(.9)
Swimming 1(.9)
Academy membership period 6-12 mnth 30(25.9)
12-24 71(61.2)
24- 36 8(6.9)
More than 36 months 7 (6.0)
Number of exercise day inside
the academy 1-2 days 57 (49.1)
3-4 days 59 (50.9)
Number of exercise day outside
the academy Yes 16(13.9)
No 99 (86.1)
Sleeping hours <8 hours 19 (16.4)
8-10 hours 73 (62.9)
More than 10 hours 24(207)
Number of main meals Less than 3 main meals 31(26.7)
3 main meals 71(61.3)
More than 3 meals 14 (12)

Nutritional status of the students

78% of participants had normal weight, 16% were over-
weight, 5% were obese and only 1% were underweight.

Adherence to mediterranean diet

The mean score of adherence to Mediterranean diet was
(6.8 + 4.8) ranged from 2-14 points.

The results revealed that (21.7%) of the students have a low
AMD, (47%) had a moderate AMD and (31.3%) has a high AMD.
Data analysis also reveals that AMD are not associated with
socio-demographic characteristics. It was also noticed a nega-
tive association between age and KIDMED scores (p<0.05 using
Pearson correlation).

Annals of Epidemiology and Public health
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The relationship between adherence to Mediterranean diet
with nutrition status and level of fitness.

Table 3 illustrates that KIDMED scores were significantly not
associated with all of nutritional status parameters and fitness
status using one way Anova test. Further analysis using Pearson
correlation test was done using the KIDMED row score with the
continuous variables also showed similar findings the correla-
tion was not significant with any of the variables.

Table 4 illustrates the relationship between BMI for age cate-
gories with the score of fitness tests. The results reveled signifi-
cant relationship BMI and the score of set and reach test p<0.05
using one way Anova test, which revealed that participant who
are normal or over weight have better flexibility as compared
to obese. Broad jump test and vertical jump test showed that
there are better performance reported among normal and
overweight participants as compared to obese, but the differ-
ences didn’t reach the significant level.

Table 3: The relationship between AMD with nutrition and fitness status.

Poor kidmed (n=18) Moderate kidmed (n=39) High kidmed (n=26) p-value

BMI 19.5+4.9 19.6+3.8 17.7+2.8 0.119
MUAC 21.4+4.1 224+3.4 21.8+2.8 0.551
Waist circumference 73.9+£10.6 75.9 £ 10.5 745+7.6 0.715
Hip circumference 37176 38.1+6.7 36.8+5.2 0.721
Calf circumference 28.3+5.8 28.6 5.1 34.5+38.9 0.519
Broad jump test 168.8 + 25.8 166.9 + 33.2 184.5+23.5 0.051
Vertical jump test 210.8 £18.9 225.5+26.1 224.6 £23.2 0.08
4*10 shuttle run test 12.0+0.8 11.5+1.2 114+1.1 0.1

Set and reach test 2.8+5.9 24+53 3.7+6.1 0.6

Back scratch test 22+4.1 29+48 2.8+6.5 0.9

Accelerate test 9.8+2.6 104+23 11.4+3.2 0.12

Table 4: The relationship between nutritional status and level of fitness.

Under weight (n=1) Normal weight (n=90) Over weight (n=19) Obese (n=6) p-value
Broad jump test 210.00 211.16 +96.729 154.16 + 44.197 155.83 +4.701 .021
Verticle jump test 255.00 185.99 *+ 61.095 184.16 + 72.340 229.17 +40.794 .253
4*10 shutle run test 10.00 11.50 +1.041 11.64 +1.082 12.33+1.211 .183
Set and reach test .00 1.54 +4.353 2.33+6.973 4.73 +4.082 .035*
Back scratch test .00 1.60 +4.024 2.92 +6.613 4.33+4.320 224
Accelerate test 9.00 9.16 £ 3.651 9.16 £+3.934 9.83+1.329 .907
Days of exercise inside the academy 3.00 2.68 +.981 2.79+.918 2.17 +.408 .375

Discussion

Very few studies have investigated adherence to traditional
Palestinian cuisine and it similarity to Mediterranean diet. It is
likely that Palestinian cuisine is very much similar to cuisine in
countries like Lebanon which is on the Northern border of his-
torical Palestine [18]. MD is a healthy diet that was described
by Ancel Keys in 1960. It is associated with reduced mortality
from chronic diseases such as cancer and CVD. It consists of
high intake of plant food, olive oil and fish and low intake of red
meat. For up to author knowledge this is first study to assess
adherence to Mediterranean diet among young Palestinian ath-
letes. We found that 47% of young Palestinian athletes in fact
had high adherence to MD in a southern West Bank area. Only
31% had low adherence to MD among studied group. The find-
ings in this study is not very different than other findings among
young athletes in Spain which is another Mediterranean coun-
ty [19]. The level of adherence to MD was 47% among young
swimmers and seemed to improve with education sessions on

the importance of MD to athletes performance in Cyprus [11].
Similar educational intervention would help to increase aware-
ness among Palestinian athletes on the importance of tradition
MD diet . One factor that could have played role in adherence
to MD is the relatively reasonable educational level of parents
of studied young athletes.

The higher adherence to MD diet seemed to correlate in-
versely with school achievement. Whether adherence to more
traditional Palestinian diet is associated with lower consump-
tion of bioavailable iron in form of meat and hence iron defi-
ciency anemia that may affect school performance needs fur-
ther investigation in future studies and is important question
to address.

Another study among Greek students showed positive as-
sociation between MD and school performance (B= 0.14, p=
0.001) [20]. Also, adherence to MD diet was associated with
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better school performance among youth from Spain [21]. These
conflicting results needs further investigation including study-
ing other factors linked to school performance such as anemia
which is prevalent among Palestinian children as was observed
in some studies.

5% and 16% of studied youthful athletes were obese and
overweight respectively. Overweight and obese athletes are
twice at risk to have injury during sports relative to normal
weight athletes [22]. Results on association between adher-
ence to MD and lower obesity rate are not consistent with
some studies indicating that MD in fact is protective from obe-
sity [23]. Moreover, studies on the association between obesity
and MD among youth athlete are scarce. The beneficial effects
of MD could be ascribed to high content of monounsaturated
fatty acids and low content of saturated fatty acids. In addition
to lower total calories and lower carbohydrate which interfere
with insulin mediated increase in fat accumulation in the body
[24]. In our study, young athletes with high MD score tended
to have lower BMI, albeit not statistically significant, whereas
there was no significant difference in WC or hip circumference
according to MD score categories.

At the same time, youth who were obese and overweight
tended to have lower physical performance in only two tests
(Broad jump test and set and reach test). Also youth with higher
MD score committed to longer duration hours of training. How-
ever, using supplementation in clinical trials with factors such
as olive oil and omega 3 fatty acid did not enhance physical
performance in athletes [25], whereas among young university
students motivation for sports was associated with higher ad-
herence to MD [26] which could explain the finding in our study
with regards to longer hours of training positive association
with MD. The improvement in athletes performance with MD
diet could be linked to decreased oxidative stress and decrease
in BMI among consumer of MD diet.

Sleeping hours in this study was associated with inverse com-
mitment to training as assessed with the duration of joining the
sports academy, the duration of training in days and hours. All
domains of athletes performance including speed, endurance,
neurocognitive function and physical health have been are posi-
tively linked to adequate sleeping hours [27]. Hence the findings
in our study needs further investigation. It is worthy to mention
that some studies indicated that athletes tend to have poorer
quality of sleeping relative to non-athletes controls [28]. So the
association in our study may reflect that the participants who
are determined athletes tend to sleep less, rather than sleeping
may lead to improved training satisfaction.

This study without limitation including its cross sectional de-
sign, involvement of athletes only from Southern areas of West
Bank, and not including multiple adjusted models. However,
it is the first study that addresses factors linked to MD intake
and athletes performance. In addition we used different forms
of test to assess physical activity and we included participants
from 4 different regions in Southern West Bank.

Conclusion

In Summary, among a group of young athletes from South-
ern West Bank, high prevalence of adherence to MD diet, three
meals a day, and 8 sleeping hours existed. The adherence to MD
diet seems to occur simultaneously with low level of obesity
among studied group, although adherence to MD diet was not
statistically associated lower BMI. Moreover, devoted althletes

could have lower quality sleeping but this needs further investi-
gation. We recommend educational sessions to youth in South-
ern West Bank, particularly athletes that advocate adherence
to plant based Palestinian traditional cuisine that could repre-
sent a type of MD that exist in many countries located around
MD, in addition to inclusion of at least three meals a day and
adequate sleeping to improve general wellbeing and athletes
performance.

Advance in Knowledge

The study is the first in Palestine to highlight the relation-
ship between nutrition and physical fithess among Palestinian
athletes. The study gives comprehensive data about adherence
to Mediterranean diet, and physical fitness using validated and
reliable method of assessment. The study helped to identify the
gap in the literature about sport, nutrition and fitness among
Palestinian, the findings of this study can be used for future
educational program targeting the Palestinian athletes.

Application to patient Care

Addressing and descripting the nutritional status of the
athletes, will participate to prevent the sport related nutrition
health issues (micronutrients deficiency, osteoporosis and oth-
ers), which are common among athletes and expose them to
serious health problems.

References

1. Hinton PS, Sanford TC, Davidson MM, Yakushko OF, Beck NC.
Nutrient intakes and dietary behaviors of male and female col-
legiate athletes. International Journal of Sport Nutrition and Ex-
ercise Metabolism. 2004; 14: 389-405.

2. Papadopoulou SK, Papadopoulou SD, Gallos GK. Macro-and
micro-nutrient intake of adolescent Greek female volleyball
players. International journal of sport nutrition and exercise me-
tabolism. 2002; 12: 73-80.

3. Ghiasvand R, Askari G, Malekzadeh J, Hajishafiee M, Daneshvar
P, et al. Effects of six weeks of B-alanine administration on VO2
max, time to exhaustion and lactate concentrations in physical
education students. International journal of preventive medi-
cine. 2012; 3: 559.

4, Askari G, Ghiasvand R, Karimian J, Feizi A, Paknahad Z, et al.
Does quercetin and vitamin C improve exercise performance,
muscle damage, and body composition in male athletes? Jour-
nal of research in medical sciences: the official journal of Isfahan
University of Medical Sciences. 2012; 17: 328.

6. Boisseau N, Vera-Perez S, Poortmans J. Food and fluid intake in
adolescent female judo athletes before competition. Pediatric
Exercise Science. 2005; 17: 62-71.

7. Walsh M, Cartwright L, Corish C, Sugrue S, Wood-Martin R. The
body composition, nutritional knowledge, attitudes, behaviors,
and future education needs of senior schoolboy rugby players
in Ireland. International journal of sport nutrition and exercise
metabolism. 2011; 21: 365-376.

8. Nascimento M, Silva D, Ribeiro S, Nunes M, Almeida M, et al. Ef-
fect of a nutritional intervention in athlete’s body composition,
eating behaviour and nutritional knowledge: A comparison be-
tween adults and adolescents. Nutrients. 2016; 8: 535.

9. Manore M, Patton-Lopez M, Meng Y, Wong S. Sport nutrition
knowledge, behaviors and beliefs of high school soccer players.
Nutrients. 2017; 9: 350.

10.  Sofi F, Macchi C, Abbate R, Gensini GF, Casini A. Mediterranean
diet and health status: an updated meta-analysis and a proposal

Annals of Epidemiology and Public health



MedDocs Publishers

11.

12.

13.

14.

15.

16.

17.

18.

19.

for a literature-based adherence score. Public health nutrition.
2014; 17: 2769-2782.

Philippou E, Middleton N, Pistos C, Andreou E, Petrou M. The
impact of nutrition education on nutrition knowledge and ad-
herence to the Mediterranean Diet in adolescent competitive
swimmers. Journal of science and medicine in sport. 2017; 20:
328-332.

Toro R, Mangas A, Quezada M, Rodriguez-Rosety M, Fournielles
G, et al. Diet and exercise influence on the proteomic profile of
an athlete population. Nutricion hospitalaria. 2014; 30: 1110-
1117.

Mikki N, Abdul-Rahim HF, Shi Z, Holmboe-Ottesen G. Dietary
habits of Palestinian adolescents and associated sociodemo-
graphic characteristics in Ramallah, Nablus and Hebron gover-
norates. Public health nutrition. 2010; 13: 1419-1429.

Al Sabbah H, Vereecken C, Kolsteren P, Abdeen Z, Maes L. Food
habits and physical activity patterns among Palestinian adoles-
cents: findings from the national study of Palestinian schoolchil-
dren (HBSC-WBG2004). Public health nutrition. 2007; 10: 739-
746.

Lee RD. Nutritional assessment/Robert D. Robert, David C. Nie-
man: New York [etc.]: McGraw-Hill. 2003; 2010.

Serra-Majem L, Ribas L, Ngo J, Ortega RM, Garcia A, et al. Food,
youth and the Mediterranean diet in Spain. Development of
KIDMED, Mediterranean Diet Quality Index in children and ado-
lescents. Public health nutrition. 2004; 7: 931-935.

Martin L. Sports performance measurement and analytics: The
science of assessing performance, predicting future outcomes,
interpreting statistical models, and evaluating the market value
of athletes: FT Press. 2016.

Naja F, Hwalla N, Itani L, Baalbaki S, Sibai A, et al. A novel Medi-
terranean diet index from Lebanon: comparison with Europe.
European journal of nutrition. 2015; 54: 1229-1243.

Alacid F, Vaquero-Cristobal R, Sanchez-Pato A, Muyor J, Lopez-
Minarro P. Habit based consumptions in the mediterranean diet
and the relationship with anthropometric parameters in young
female kayakers. Nutricion hospitalaria. 2014; 29: 121-127.

20.

21.

22.

23.

24,

25.

26.

Vassiloudis |, Yiannakouris N, Panagiotakos DB, Apostolopou-
los K, Costarelli V. Academic performance in relation to adher-
ence to the Mediterranean diet and energy balance behaviors
in Greek primary schoolchildren. Journal of nutrition education
and behavior. 2014; 46: 164-170.

Esteban-Cornejo |, Izquierdo-Gomez R, Gdmez-Martinez S, Padil-
la-Moledo C, Castro-Pifiero J, et al. Adherence to the Mediterra-
nean diet and academic performance in youth: the UP&DOWN
study. European journal of nutrition. 2016; 55: 1133-1140.

McHugh M. Oversized young athletes: a weighty concern. Brit-
ish journal of sports medicine. 2010; 44: 45-49.

Buckland G, Bach A, Serra-Majem L. Obesity and the Mediterra-
nean diet: a systematic review of observational and intervention
studies. Obesity reviews. 2008; 9: 582-593.

Panagiotakos DB, Chrysohoou C, Pitsavos C, Stefanadis C. Asso-
ciation between the prevalence of obesity and adherence to the
Mediterranean diet: The ATTICA study. Nutrition. 2006; 22: 449-
456.

Capo X, Martorell M, Busquets-Cortés C, Sureda A, Riera J, et al.
Effects of dietary almond-and olive oil-based docosahexaenoic
acid-and vitamin E-enriched beverage supplementation on ath-
letic performance and oxidative stress markers. Food & func-
tion. 2016; 7: 4920-4934.

Chacén-Cuberos R, Badicu G, Zurita-Ortega F, Castro-Sanchez
M. Mediterranean diet and motivation in sport: A comparative
study between university students from Spain and Romania. Nu-
trients. 2019; 11: 30.

Annals of Epidemiology and Public health



