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Diet, nutritional status and school performance

among adolescents in Gaza Strip
A. Abudayya,’ Z. Shi," Y. Abed? and G. Holmboe-Ottesen’
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ABSTRACT The associations between dietary intake, nutritional status and school performance among 932
adolescents aged 12-15 years were examined in a cross-sectional survey in 2002 in north Gaza Strip. School
performance was obtained from school records and height and weight were measured for body mass index
(BMI). Self-administered questionnaires included sociodemographic characteristics and food frequency
intakes. Adolescents consuming fruit and vegetables more than 3 times per week were more likely to have good
school performance (72.6% versus 59.9%). When adjusting for sociodemographic variables and BMI, fruit and
vegetables intake was positively associated with school performance (OR =1.61, 95% Cl: 1.11-2.32) and stunting
was negatively associated (OR = 0.53, 95% Cl: 0.31-0.90). The findings support a broader implementation of
school nutrition programmes.

Alimentation, état nutritionnel et résultats scolaires chez des adolescents de la Bande de Gaza

RESUME L'association entre I'apport alimentaire, |'état nutritionnel et les résultats scolaires chez 932 adolescents agés
de 12 al5 ans a été examinée dans une étude transversale conduite en 2002, dans le nord de la Bande de Gaza. Les
résultats scolaires ont été obtenus a partir des dossiers scolaires. La taille et le poids ont été mesurés pour déterminer
I'indice de masse corporelle. Les questionnaires auto-administrés portaient notamment sur les caractéristiques
sociodémographiques et la fréquence des apports alimentaires. Les adolescents consommant des fruits et des légumes
plus de trois fois par semaine étaient plus susceptibles d’avoir de bons résultats scolaires (72,6 % contre 59,9 % pour
ceux en consommant moins souvent). Apres ajustement pour les variables sociodémographiques et I'indice de
masse corporelle, I'apport en fruits et Iégumes était positivement associé aux résultats scolaires (OR=1,61; ICa 95 % :
1,11-2,32) alors que le retard de croissance y était négativement associé (OR = 0,53, ICa 95 % : 0,31-0,90). Ces résultats
justifient une mise en ceuvre plus vaste des programmes de nutrition scolaire.
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Introduction

Performance in school is affected by a
number of factors, including the quality
of the school, the characteristics of the
student’s family such as socioeconomic
status (SES) and parents’ educational
level, and the characteristics of the child
[1].

The contribution of diet to students’
academic performance has rarely been
reported [2,3], and the focus of much
of the relevant research has been on
the association between indicators of
malnutrition and cognition [2]. Insuf-
ficient daily consumptions of foods
has been found to affect health status,
and poor health and nutritional status
may hinder a childs ability to learn [4].
Moreover, nutritional deficiencies in
childhood and adolescence can affect
later behavioural development and the
acquisition of social skills [S]. There is
evidence that early childhood malnutri-
tion, stunting,underweight,andanaemia
are negatively associated with cognitive
development, appropriate behaviour
and academic attainment in later child-
hood [6]. Chronically undernourished
children fare worse academically and
fall behind in class; they are irritable and
have difficulty concentrating, which can
interfere with learning [7].In a study of
Israeli girls, Kaufmann et al. observed
that 3% of the girls aged 14 years and
119% of those aged 19 years had undesir-
able physical and mental side-effects
from dieting, including impaired school
performance [8].

One recent study from Canada
found a positive association between in-
take of fruits and vegetables and school
performance [2], but similar dataare not
available from other countries. The ob-
jective of our study was to describe the
association between eating behaviour,
especially intake of fruits and vegetables,
and nutritional status and school per-
formance among schoolchildren aged
12-1S years in north Gaza Strip.

Study design and setting

This cross-sectional study was conduct-
ed in urban and suburban preparatory
schools in north Gaza Strip during the
fall of 2002. The design of this study
has been described previously [9,10].
Briefly, the study was conducted in Gaza
city, Jabalia village and the Jabalia refu-
gee camp. In Gaza city, a high-income
neighbourhood and a low-income
neighbourhood were selected. The
high-income area was characterized by
a higher housing standard, better infra-
structure and lower population density
than the low-income neighbourhood.
The selected communities covered
both urban and semiurban areas, with
Jabalia village at the semiurban end of
the spectrum. The communities are in
close proximity and can be considered
as one continuous community due to

the high population density.

Sample

Amultistage cluster sampling technique
was employed. In Gaza city a total of 6
schools were randomly selected: 4 were
situated downtown in a high income
area (Remal), of which 2 were govern-
ment schools and 2 were run by the
United Nations Reliefand Works Agen-
cy for Palestine Refugees (UNRWA); 2
other schools, both government, were
selected from a low-income area of the
city. In Jabalia village 2 government-run
schools were randomly selected. Finally,
in Jabalia refugee camp, 2 schools were
selected, both UNRWA schools. Of the
2 schools in each area, 1 boys’ school
and 1 girls’ school were selected. In each
of the 10 schools, 3 classes were ran-
domly selected to represent the 7th, 8th
and 9th grades. Thus, students from 30
classes in 10 schools were invited to join
the study. The age range of the study

population was 12—15 years.

Data collection

A self-administered, precoded ques-
tionnaire was filled in by the students

in the classroom (time for completion
was 45 minutes or less) in the pres-
ence of the researcher, who collected
the questionnaires after they had been
completed. Before the students began,
the researcher explained all the ques-
tions. The students were instructed
that answering the anonymous ques-
tionnaire was entirely voluntary and
that the information would be treated
confidentially. The questionnaire had
been pilot-tested and adjusted prior to
the actual survey. The students” dates
of birth were obtained from the school
records.

Demographic data were analysed in
the following categories: age group [12,
13, 14 and 15 years (ie. 11.5-< 12.5
years, etc.) ]; residential area based on
the location of the school (high income;
low income; village; refugee camp); fa-
ther’s current job status (unemployed;
employed); father’s educational level
(low, < 11 years; medium, 1214 years;
high, 15+ years); and mother’s educa-
tional level (low, < 11 years; medium/
high, 12+ years). Ahousehold SES score
based on the possession of household
amenities was developed. A value of
1 was assigned to the ownership of 6
items (car, video/DVD player, televi-
sion, satellite antenna, computer, refrig—
erator) and the sum was designated as
the SES score (low, < 2; medium, 3—4;
high, 5-6).

School performance during the pre-
vious year was obtained from school
records. Good school performance was
defined as an overall average grade of >
70% during the previous academic year.

Students were weighed without
shoes and minimum clothes to the
nearest 100 g using a weighing scale
(Seca Selecta 791), and their height was
measured barefoot to the nearest 0.1 cm
using a stadiometer (Seca Bodymeter
208). Body mass index (BMI) catego-
ries (weight in kg divided by height in
m?) were defined usingNational Center
for Health Statistics and World Health
Organization (NCHS/WHO) refer-

ences for age and sex [ 11]: underweight
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(BMI < Sth percentile); normal weight
(BMI 5th-85th percentiles); over-
weight (BMI > 85th-95th percentiles);
obesity (BMI > 9Sth percentile). Stunt-
ing was defined as height-for-age below
the 3rd percentile of the NCHS/WHO

reference [11].

A food frequency questionnaire
(FFQ) that included 42 food items was
developed, in which 25 of the items
were taken from a questionnaire de-
veloped by Stene et al. for the West
Bank and represented 40% of the en-
ergy intake at the household level [12].
Portion sizes were not included in the
questionnaire. The students were asked,
“How many times did you eat the fol-
lowing food items during the last week?”
Scores in 5 categories were constructed
by adding the weekly frequencies of the
following items: animal foods (beef,
turkey/chicken, liver, fish, hamburger,
shawerma,/kebab, canned meat, eggs);
fruit and vegetables (fruits, fruit juice,
salad, fresh and cooked vegetables);
milk foods [milk, yogurt, white cheese,
yellow cheese, lebneh (yogurt cheese)];
cookies (biscuits, cakes, chocolate); tra-
ditional foods [lentils, hummus (chick-
pea paste), falafel (deep-fried chickpea
balls), fava beans].

The study was approved by the Min-
istry of Health and the Helsinki Ethical
Committee in Gaza. In addition, ethical
clearance was obtained from the Re-
gional Medical Research Ethical Com-
mittee in Norway. Written consent was
obtained from the adolescents’ parents
and the headmasters of the 10 schools.

Statistical analysis

SPSS for Windows, version 14.0 was
used to analyse the data. Epi-Info 2002
was used to calculate the nutritional in-
dices, including BMI-for-age percentiles
andheight-for-age percentiles. Statistical
significance was represented by a Pvalue
<0.0S. The chi-squared test was used to
compare frequencies. Cross-tabulations
and chi-squared tests were performed
between all categorical dependent and
independent variables. Bivariate and

multivariate logistic regression mod-
els were used to estimate odds ratios
(ORs) with their 95% confidence inter-
val (CI) and to test for the significance
of associations between risk factors and
the school performance variable. Three
models were constructed to assess the
association between intake of fruit and
vegetables and good school perform-
ance. In the first model we adjusted for
the sociodemographic factors, in the
second model we additionally adjusted
for BMI-for-age percentile groups and
in the third model we further adjusted
for stunting

Background characteristics

Of the 1221 invited students, 932 were
recruited (76.3% response rate). Of the
289 excluded, 25 withdrew, 63 were ab-
sent on the day of the interview, 70 par-
ents refused on behalf of their children,

117 did not complete the questionnaire

and 14 were outside the targeted age
brackets. The final sample had a higher
proportion of girls (53.9%) than boys
and a higher proportion of pupils with
refugee status (60.5%) than those with
local citizen status. About 40% of the
pupils lived in the high-income parts of
Gaza city and 22.5% in the low-income
area, while 15.3% of the sample lived
in Jabalia village and 22.5% in Jabalia
refugee camp.

The prevalence of underweight
was 5.49% and of overweight and obes-
ity combined 18.5%. The prevalence of
stunting was 9.5%. Overall 63.3% of the
adolescents had good school perform-
ance (Table 1).

Food intake and school
performance

More than two-thirds of the adolescents
had a frequency intake of < 3 times per
week for several of the § categories of
foods, including animal foods, fruit
and vegetables, milk foods and tradi-
tional foods (Table 2). The unadjusted
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results of logistic regression revealed
that school performance was positively
associated with consumption of fruit
and vegetables, cookies, soft drinks and
rice. A borderline positive association
was found between consumption of
animal foods and school performance.

Intake of fruit and vegetables >
3 times/week had the strongest as-
sociation with school performance
compared with those consuming fruit
and vegetables < 3 times/week. A
higher proportion of adolescents with
high fruit and vegetables consumption
had good school performance (72.6%
versus 59.9%, P < 0.001). Higher fre-
quencies of consumption of soft drinks
and rice were also significantly associ-
ated with good school performance,
with OR of 1.69 (95% CI: 1.14-2.52)
and 1.57 (95% CI: 1.17-2.11) respec-
tively.

Multivariate analysis

In a multivariate model that included
animal foods, fruit and vegetables, soft
drinks, rice and cookies (Table 2),
school performance remained strongly
associated with the fruit and vegetables
variable, while the relationship was only
borderline for soft drinks and rice. After
adjustment, scores for animal foods and
for cookies were not independently as-
sociated with school performance.

In a multivariate analysis that ad-
justed for sociodemographic variables
and nutritional status (Table 3), intake
of fruit and vegetables was positively as-
sociated with good school performance.
In the fully adjusted model, the OR for
good school performance comparing
a high with a low fruit and vegetables
score was 1.61 (95% CI: 1.11-2.32).
Intake of rice and of soft drinks was not
associated with good school perform-
ance in the fully adjusted model, and
thus these 2 food items were taken out

of the table (Table 3).

Stunting was negatively associ-
ated with good school performance.
In comparison with those who were
not stunted, stunted adolescents had
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an OR for good school performance
0f0.53 (95% CI: 0.31-0.90). BMI was
not associated with school perform-
ance.

Discussion

This is the first study to examine associ-

ations between food intake and school
performance among adolescents in
Palestine. The results demonstrated
an independent association between
food intake, particularly of fruit and
vegetables, and school performance
among students in grades 7-9 in the
northern part of the Gaza Strip. The
association with fruit and vegetables
intake appears robust, as it remained
highly significant after adjustment for
sociodemographic characteristics and
nutritional status.

The analysed data were collected in
2002 as part of a larger research project
entitled Lifestyles and Nutritional
Status of School Adolescents in Gaza
Strip. The sampling design was geared
towards assessing sociodemographic
differences in dietary pattern and nutri-
tional status and not specifically on the
relationship between diet and school
performance. Even so, the study sample
had sufficient variation in frequency
intakes of different foods to analyse the
association between those variables and
school performance.

Since it was difhcult to get infor-
mation about household income in
the research area we chose to create
an index of household SES based on
household possessions. The household
SES was developed based on selected
amenities which were listed among
those used by the Palestinian Bureau
of Statistics for SES assessment [13].
The WHO health behaviour in school-
aged children survey adopted a family
affluence scale as an additional indica-
tor to SES [14]. The same approach
has been used in other studies and
included similar items [9,10,12,15,16].
The developed SES score provided

Table 1 Sociodemographic characteristics of the study population of Palestinian

adolescents aged 12-15 years (n = 932)
Variable
Sex
Girls
Boys
Residential status
Refugee
Local citizen
Residential area
Gaza city (high income)
Gaza city (low income)
Village
Refugee camp
Age (years)
12
13
14
15
Father’s work status
Unemployed
Employed
Household SES
Low
Medium
High
Father’s education
Low
Medium
High
Mother’s education
Low
Medium/high
BMI*
Underweight
Normal
Overweight/obese
Stunting®
Non-stunted
Stunted

Good school performance

No. %
502 53.9
430 46.1

561 60.5
367 39.5
373 40.0
210 22.5

143 15.3
206 221

161 17.3
291 31.2
305 32.7

175 18.8
429 46.1
501 53.9
244 26.9

431 475
232 25.6
485 52.7
262 28.5

173 18.8

531 57.6
391 424

50 5.4
710 76.2

172 18.5
843 90.5

39 9.5
590 63.3

“Underweight: BMI-for-age < 5th percentile; overweight and obesity: > 85th percentile.

bStunting: height-for-age < 3rd percentile.

n =number of respondents; t/w = times per week; SES = socioeconomic status; BMI = body mass index.

convincingresults; the correlation coef-
ficient between the household SES
score and father’s employment status
was 040 and father’s educational level
was 0.32 (P=0.01).

The present study had certain
limitations. The FFQ was not validated,
but the food list was constructed with
a thorough knowledge of the eating
patterns in Gaza and with the help of
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Table 2 Bivariate and multivariate analyses of the relationship between good school performance and frequency intake of

Good school
performance

%

Animalfoods

<3t/w 622 61.3

>3t/w 310 674
Fruit & vegetables

<3t/w 680 59.9

>3t/w 252 72.6
Cookies

<3t/w 470 594

>3t/w 462 67.3
Milk foods

<3t/w 718 62.8

>3t/w 214 65.0
Traditionalfoods

<3t/w 655 62.7

>3t/w 277 64.6
Soft drinks

<3t/w 791 61.6

>3t/w 141 73.0
Rice

<3t/w 633 60.0

>3t/w 299 70.2
Tea & coffee

<21t/w 781 64.0

>21t/w 151 59.6

different food groups in Palestinian adolescents aged 12-15 years (n = 932)

Bivariate logistic
regression

P-value OR(95% CI)

P-value

Multivariate logistic
regression

OR (95% CI)

P-value

0.07 1 1
1.31(0.89-1.74) 0.07 1.0 (0.72-1.37) 0.48
<0.001 1 1
1.78 (1.29-2.44) <0.001 1.50 (1.05-2.14) 0.02
0.01 1 1
1.41(1.08-1.84) 0.01 112 (0.83-1.51) 0.44
0.63 1 = =
1.10 (0.80-1.51) 0.59 = =
0.60 1 = =
1.08 (0.81-1.45) 0.59 = =
0.01 1 1
1.69 (1.14-2.52) 0.01 1.33(0.87-2.04) 0.05
0.003 1 1
1.57 (1.17-2.11) 0.003 1.36 (1.00-1.85) 0.05
0.31 1 = =
0.83(0.58-1.18) 0.30 = =

n =number of respondents; t/w = times per week; OR = odds ratio; Cl = confidence interval.

previous evidence about dietary pat-
terns and energy intake in the West
Bank [12]. One limitation was that
the intake of tomatoes and cucumber
was not included in the questionnaire.
These vegetables are traditionally eaten
partially as snacks and partially at some
meals in small amounts. It is thus dif-
ficult to obtain a precise estimation of
this intake in a FFQ without portion
sizes. However, a recent study from the
West Bank showed that daily consump-
tion of tomatoes and cucumbers was
positively associated with SES [16]. It
is also possible that those with low SES
over-reported fruit and vegetables in-
take due to social desirability. However,
this over-reporting would underesti-
mate the association between fruit and

vegetables and school performance
given the positive association between
SES and school performance. Another
limitation is related to recall bias, which
is common and is difficult to overcome
in FFQ and food records studies [17],
especially when portion sizes are includ-
ed and absolute nutrient intakes of each
serving are to be estimated. However,
our main focus was only on the number
of daily or weekly intake of foods listed
in the FFQ. Therefore recall bias would
be less of a concern.

Our finding of an association be-
tween fruit and vegetables intake and
school performance is consistent with
a recent finding from Canada [2]. In
that study, higher intake of fruit and veg-

etables was positively associated with

a higher level of school performance in
both boys and girls. Several mechanisms
couldlinkfruitand vegetablesintake and
school performance, but these are yet to
be elucidated. For example, a deficiency
in micronutrients could play a part; it is
known that intake of fruit and vegeta-
bles prevent anaemia and micronutrient
deficiency [18]. Anaemia affects more
than one-third of the population in Gaza
[9,19],and anaemic children are known
to have poorer learning outcomes [20].
lodine is also an important micronutri-
ent, and deficiencies of this element can
be quite serious. A recent study showed
that about 15% of school-aged children
in Gaza aged 8-10 years had grade 1 or
grade 2 goitre [19]. This deficiency oc-
curs despite the fact that Gaza borders




[piesy]

he 1 3203

e @L.J\ sl
S sud

1000>
2000

868°0
0cy'0

/¥0°0

7000
98¢0
¥G€°0

900°0
560°0
100°0 >

S00°0

100°0 >

[4I0N0}

anjeA-g

(££5-007) 8€°€
(8ST-+T) 621
L

(£8'1-09°0) £6°0
(SC’1-65°0) 98°0
L

(661-0°L) L¥'L
L

(6£:0-8C°0) £¥'0
(0€'1-05°0) 18°0
(8C'1-6%"0) 08°0

L

(98°0-£€°0) 95°0
(85C-€6°0) SS'L
(£97-691) 68°C

L

(86T-cT 16°L
L

(£S°T-6€1) 681
L

(€T 191
L

(1D %56) 4O

€ [PPOW

1000 >
100°0 >

0660
9610

910°0

€000
€1e0
Y1€°0

900°0
900
100°0 >

¥00°0

100°0 >

S10°0

anjeA-4

(0£'5-66'1) LE€
(19°2-S7'1) 18°L
L

(19°'1-29°0) 00'L
(£T'1-19'0) 88°0
L

(66°1-10°D) L¥7'L
L

(9£°0-£T0) S0
(9T'1-6¥°0) 8£°0
(ST’1-61°0) 8270

L

(S8°0-£€°0) 95°0
(€ST-16°0) CS'L
(C6v-891) 88°C

L

(66°C-€C’1) 6L
L

(89Tt S6'L
L

(£TT-60'D) LS'L
L

(1D %S6) 4O

qaC [PPOW

000>
100°0 >

¥66°0
6150

150°0

€000
S0€°0
0ce0

900°0
c0l'o
100°0 >

700°0

100°0 >

S10°0

anjeA-4

(TL'S-00°7) 8€°€
(19°2-£T1) 1871
L

(19'1-29°0) 00°L
(8T°1-19°0) 88°0
L

(£6'1-00°D) Ot'L
L

(9£°0-£T°0) S0
(ST'1-61°0) 82°0
(9C°1-6%"0) 6£°0

L

(S8°0-££0)95°0
(€9°C-¢6°0) CS'L
(067-£9°1) £8°C

L

(86C-¢€T) 16L
L

(86'C-€C’l) S6'L
L

(£TT-60'1) 8S'L
L

(1D %S6) 4O

el PPOW

douewniopdd jooyds poon

100°0 >

10070 >

100°0 >

¢00°0

S00°0

800°0

100°0 >

10070 >

anjeA-4

58
869
gl

9v/L
6°C9
675

€cL
I'€S

7’19

9'v9
679
8'0L

A%
489
/A0
979

299
98§

20/
LYS

9¢L
669

%

€/L
c9¢
S8y

(494
LEY
444

10S
6

S/ZL
S0€
16C
191

90¢
vl

(014
€LE

199
£9€

(019%
c0S

¢Ssc
089

uSiH
wnipayy
MO
uonpINPa S, 12Y304
ysiH
wnipayy
MO
$9S ployasnoyy
pakojdwy
pakojdwaun
SNID]S YIOM S, 12y ID]
SL
4t
€l

cl
(51paA) aby

dwe)
ade||IA
(dwodul moy) Ao ezen
(dwooul y38iy) A1 ezen)
D2ID |DIJUPISIY
293njay
uaZNId [BD07
SNIDJS [DIJUIPISDY
SHID
skog
Xag
M/1¢ <
M/AES
aypjui 3jqn32ban g iniy

(ze6=v)

s1edk G]-g| paSe sjuadsajope ueluIlsda[ed Ul SNJe)S [BUOIILIINU pue d)ejul 9|qeladan pue Jiniy pue adueuwioad jooyds pooS usamiaq uoijenosse ay] Jo sisAjeue deLIBAINW € d[qel

223




EMHJ . Vol.17 No.3 - 2011 Eastern Mediterranean Health Journal
La Revue de Santé de la Méditerranée orientale

the sea. However, at the time of the study fishing was banned
= O L0 . .
g S S5 g by the Israeli government for security reasons. Furthermore,
L% < e e = 22% of the reported cases of rickets in this Gaza population
5 involved deficiencies of both vitamins A and D [ 19].
2 :o = = . Abudayya et al. found that stunting was a public health
—_ i~ N (=)
§° -Eg O o N 2 problem among schoolboys in the Gaza Strip [9]. In the
< [N ]
% § %' o) @I = present study we found an inverse association between
8 > < % \:_3 i, stunting and school performance, which is consistent with
-§ 2 =2 _Z current knowledge that stunting lowers cognitive capacity
g [4,21]. Adjustment for BMI and stunting did not change the
£ association between fruit and vegetables and school perform-
1]
= ance. This may suggest that the association is independent of
& IR
£ 5 @ © | general nutritional status.
(%) o Ly ©
2 S SIS The association between fruit and vegetables and school
% performance could be confounded by SES, and in the study
s population SES was positively associated with fruit and veg-
£ S [ etables intake. Furthermore, it is known that SES is positively
= i N .
£ o g o related to school performance [3,22]. However, the associa-
O —
s 0 S 2 ' tion between fruit and vegetables and school performance
< o NS was still significant after adjusting for SES in the multivariate
s = = =
£ - - , analysis.
1} S
< § Fruit and vegetables intake is influenced by a variety of
- =<
§° 8 lifestyle factors, including smoking, drinking and physical
2z = [ [ % activity and all of these factors are related to school perform-
9 3
& < ¢ ance [2,23]. In our study, however, we were not able to
= % 2 control for these factors and further research is therefore
=B < 3 ded
s B s needed.
“ %]
= = 3 . .
‘é N < Tc} Fruit and vegetables such as oranges, strawberries, toma-
N
g © L o % S toes and cucumbers are usually available in the local market
= ) 3 S
S = Z £ and sometimes at very low prices, but even so, many residents
£ = £
a & 3 2 of the Gaza Strip are unable to afford them [24]. In the present
o - & g .
_§ T % study, we found that less than two-thirds of the adolescents ate
< . S
N © g 3 fruit and vegetables more than 3 times per week. The intake of
- — — IS S
S = = S - cucumbers and tomatoes was not included in the question-
oo S ) 2 g .
) £ < < < E ﬁl = naire; however a recent study from the West Bank found that
U m . . .
g g ?;;Of £ about 40% of respondents did not eat these items daily. We
— é\ . .
2 _§ % ¢ might thus conclude that adolescents of low SES did not meet
L] S
s g 2N 299 4an £3 ¢ the recommendation consumption of 5 portions of fruit and
=
O S S % % 5 vegetables per day [25].
=) Qo S .S “
s 3 : 8 Our study revealed a strong negative association be-
3 I
£ =5 2°o8 93 $ i § tween stunting and good school performance but no as-
s oo R= o7 9 F¢d sociation between BMI and school performance; the latter
@ ses ¢ . . . .
2 s8¢ g being consistent with results from other studies [2,26]. On
— I
g Y é% 3 the other hand, some studies have noted a consistent as-
a2
£3 5 3 5% L g sociation between childhood overweight and poorer school
& 2 < L
g3 § % =2 € < $ “EEE performance [27]. We also found an association between
2 = oD = 9] SR % o
= § § g cg .'E_:)D E sexé school performance and both the family’s SES and the
~ © . 2 9| SE3 5 . . . .
= = P 2 = S E29% g 853 arents’ education. This finding supports our confidence in
en IS S 73 © £ oS ¢ E|3 § 59 p g supp
29 .g S5 s ‘S 522 § 2 2| 38¢ § our measurement of school performance. Our finding that
=
sy ~ < Q & IS8 L boys performed less well academically than did girls is in line
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with previous research demonstrat-
ing gender variations in performance
[2,28].

In conclusion, intake of fruit and
vegetables was positively associated
with school performance among ado-
lescents in Gaza Strip while stunting
was negatively associated with school
performance. This provides additional

evidence that school performance is
strongly affected by the dietary qual-
ity and the nutritional status of the
adolescents. The findings of this study
support a broader implementation of
school nutrition programmes that may
improve students’ diets, their academic
performance, and, over the long term,

their health.
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