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Abstract 

Background Adolescents’ consumption of fruits and vegetables is inadequate in most Arab countries, leading to a 
higher risk of poor health outcomes. This systematic review evaluates fruits and vegetables intake among adolescents 
in Arab countries, the proportion of adolescents meeting the dietary guidelines in these countries, and the dietary 
assessment tools used to assess fruits and vegetables intake.

Methods Four databases were searched, MEDLINE, PUBMED, EMBASE, and Web of Science. Studies were eligible if 
they reported fruit or vegetable consumption among adolescents aged 10 to 19 in 22 Arab countries. The risk of bias 
in the included studies was assessed by two reviewers independently using the risk of bias tool developed by Hoy 
et al. Data were extracted and synthesized into three categories; frequency of fruits and vegetables consumption, 
mean fruits and vegetables consumption, and percentage of adolescents meeting fruits and vegetables consumption 
recommendations.

Results The review included 44 articles utilizing 41 cross-sectional studies. Most studies were school-based, and data 
was collected from both males and females using self-administered questionnaires. Of those, validated questionnaires 
were used in 28 studies. According to the World Health Organization recommendation, most studies defined five 
fruits and vegetables servings as the adequacy cutoff point; other definitions were used in some studies. The reported 
mean consumption ranged between 6.1 times per week and 4.5 servings of fruits and vegetables per day. The propor-
tion of those who met the recommendations of eating five servings per day ranged between 10 and 29%. Fruits were 
shown to have a lower daily intake than vegetables (4.2 to 53.7% for fruits and 7.8 to 66.3% for vegetables).

Discussion This review indicated inadequate fruits and vegetables consumption among adolescents in Arab 
countries and highlighted an increased risk of non-communicable diseases and malnutrition prevalence. A limitation 
was the incomparability of available data between countries. Further in-depth research on the core reasons behind 
adolescents’ inadequacy in fruits and vegetables consumption is recommended.
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Background
According to the World Health Organization (WHO), 
daily consumption of fruits and vegetables (FAV) could 
decrease the risk for several non-communicable dis-
eases (NCDs). Furthermore, eating fruits and vegeta-
bles as part of a healthy diet low in sugar, salt, and fat is 
thought to help prevent weight gain and obesity, which is 
an independent risk factor for NCDs [1]. Consuming the 
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appropriate amount of FAV throughout adolescence has 
been linked to improved future health outcomes, includ-
ing a lower risk of various non-communicable diseases 
such as strokes, coronary heart disease, and cancer [2].

Increased fruits and vegetables intake during adoles-
cence offers both long-term protective benefits and short-
term benefits such as improved school performance [3]. 
Even though FAV consumption is associated with a lower 
risk of chronic diseases, consumption among adolescents 
remains insufficient [4]. For example, research in Europe 
and North America found that most adolescents did not 
consume the recommended amount of FAV per day [2]. 
Furthermore, data reveal that FAV consumption among 
adolescents is low in many Arab countries. For example, 
according to statistics from the Global School-based Stu-
dent Health Survey (GSHS), consumption of fruits and 
vegetables among adolescents aged 13–15 in the Eastern 
Mediterranean Region (EMR) is low, ranging from 12.6% 
in Libya to 38.1% in Djibouti [5].

Fruits and vegetables preferences, racial/ethnic dispari-
ties, family rules and support, gender, age, FAV availabil-
ity and/or accessibility, willingness to consume healthy 
foods, and household characteristics are all factors that 
influence FAV consumption among adolescents. For 
example, the family has a large influence on FAV intake 
because it shapes adolescents’ eating beliefs and is the 
main food provider in a household. As a result, adoles-
cents are more likely to consume nutritious or unhealthy 
foods based on what is available at home and how they 
are influenced by their family’s eating patterns [6, 7]. 
Furthermore, socioeconomic status [8], family income, 
education of the head of the family, smoking [9], peer 
influence [10], parents’ eating habits, social setting, tel-
evision watching, dietary trends, and more time spent 
away from home [6] all influence FAV consumption dur-
ing adolescence. Due to restricted options and time, ado-
lescents who spend time away from home, whether at 
school or with friends, are more likely to eat convenient 
pre-packaged meals and snacks, which affects their eat-
ing habits, including their FAV consumption [6].

Although failure to reach the daily FAV requirement 
puts adolescents at risk of acquiring chronic diseases 
[11], it is necessary to focus on the adolescent age group 
when addressing eating habits and health for several 
important reasons. First, they must establish good eating 
habits, as evidence has shown that behaviors formed at 
this age are more likely to be maintained into adulthood 
[2, 4]. Furthermore, rapid growth happens during this 
age period, increasing the nutrient requirements among 
adolescents to meet the needs for growth and develop-
ment [2]. Finally, because adolescence is a vital era, it is 
beneficial to use it to modify adolescents’ food habits and 
consumption patterns, including fruits and vegetables 

consumption [12]. It is essential to assess the present 
consumption patterns of fruits and vegetables among 
adolescents to execute successful interventions and 
establish practical policies that would help improve fruits 
and vegetables consumption [13]. As a result, perform-
ing a systematic review will provide valuable information 
into adolescent FAV consumption in the Arab region, 
as well as changes in consumption throughout this age 
group in prior years. This understanding will be critical 
in developing appropriate policies to boost FAV con-
sumption as well as the implementation mechanisms of 
programs aimed at increasing FAV consumption among 
adolescents.

To effectively compare FAV consumption among spe-
cific populations or groups utilizing review studies, 
evaluation methodologies must be standardized as each 
method has advantages and disadvantages [14]. Examin-
ing current dietary intake measuring methods in Arab 
countries may thus inform future standardization of FAV 
consumption procedures. Food Frequency Question-
naires, 24-hour recalls [15], food diaries [16], and self-
administered questionnaires are routinely used to assess 
FAV consumption [14]. However, the inconsistency of 
dietary intake measuring methodologies in research pub-
lications makes drawing inferences and comparing data 
from different papers more difficult [17]. When vari-
ous approaches were examined, it was discovered that 
some overestimated intake compared to others [16], and 
24-hour recollections provided a more significant result 
in measuring FAV consumption [17].

The objective of this review is to estimate FAV con-
sumption among adolescents in Arab countries while 
also investigating the various methodologies used to 
quantify FAV consumption, the proportion of adoles-
cents meeting the recommendations, and the variation 
among countries. This review significantly contributes to 
the existing literature by supplying data on the amount 
of fruits and vegetables consumed by adolescents in vari-
ous Arab countries, as well as consumption data itemized 
according to the various dietary outcome methodologies 
used to collect and present such data. The consumption 
data includes the frequency of FAV consumption, mean 
FAV consumption, and percentage of adolescents meet-
ing the recommendations.

Materials and methods
The protocol was registered in the International Pro-
spective Register of Systematic Reviews (PROSPERO) 
and can be found in the PROSPERO record (ID: 
CRD42020202818) [18]. The planning and implemen-
tation of this review followed the guidelines of the Pre-
ferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) system [19] (Additional file 1).
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Search strategy
We systematically searched the literature for all rel-
evant articles in four databases: MEDLINE, PUBMED, 
EMBASE, and Web of Science, in August 2020. A grey 
literature search was not performed as we were more 
interested in including only peer-reviewed articles.

The following combinations of keywords were 
employed using the advanced search function in each 
of the different databases: (Fruit* OR vegetable*) AND 
(Intake OR consumption OR diet OR dietary OR eating 
OR nutrition) AND (Adolescent* OR child* OR student* 
OR teen*) AND (Egypt OR Iraq OR Jordan OR Leba-
non OR Saudi Arabia OR Syria OR Yemen OR Libya OR 
Sudan OR Tunisia OR Kuwait OR Algeria OR Bahrain 
OR Qatar OR Oman OR United Arab Emirates OR UAE 
OR Morocco OR Mauritania OR Somalia OR Palestin* 
OR West Bank OR Gaza OR Djibouti OR Comoros OR 
Arab).

Inclusion and exclusion criteria
Studies were eligible if they reported fruit or vegeta-
ble consumption among adolescents aged 10 to 19 years 
living in 22 Arab countries. Eligible studies included 
observational studies (cross-sectional, cohort, and case-
control) and experimental (Intervention studies) and tar-
geted the general population (population-based studies). 
Studies were excluded if they were systematic reviews, 
special-population studies (participants defined with 
a disease or a disorder), 18 years and older- population 
studies, or if the article was neither in English nor Arabic.

Study selection
Title and abstract screening were completed by two 
independent reviewers; differences were addressed and 
resolved by consensus. Similarly, full-text screening was 
undertaken by two separate reviewers; disagreements 
were resolved through discussion between both review-
ers or by a third reviewer. The Covidence platform was 
used to complete both title and abstract and full-text 
screening [20].

Data extraction quality assessment
Data were extracted and recorded independently by two 
reviewers using Excel and presented using tables. Review-
ers recorded missing data as not available. Disagreements 
were resolved through consensus, and a third reviewer 
was referred for any unresolved conflicts. Extracted data 
included publication year, data collection year, country/
countries of participants’ residence, outcomes of inter-
est, study design, sample size, demographics and partici-
pants’ characteristics, dietary assessment methodology, 
dietary measurement, the validity of the dietary measure, 

reliability of the dietary measure, dietary variables, meas-
ures of dietary variables, statistical analysis method, and 
variables adjusted for, and measures of dietary outcome.

Both reviewers independently assessed the risk of bias 
in the included studies using the risk of bias tool devel-
oped by Hoy et al. [21]. The tool was simple to use and 
worked well with cross-sectional studies. When specif-
ics were absent in an article, data were taken from the 
references. When a bias risk criterion was uncertain, it 
received a high-risk rating.

Data synthesis
Data on fruits and vegetables consumption were classi-
fied into three major categories: frequency of consump-
tion, mean consumption, and percentage of adolescents 
meeting the recommendations. First, the reported intake 
in grams was converted to servings to calculate the con-
sumed servings of fruits and vegetables by dividing con-
sumed grams over 80 g [3]. Second, when the percentage 
of adolescents meeting the recommendation was una-
vailable, the number of those who met the recommenda-
tions was divided by the number of participants. Third, 
the reported number was converted to servings in stud-
ies where FAV intake was only reported as calories by 
dividing calories from fruits and vegetables over 60 and 
25 cal, respectively [22]. Fourth, cup consumption was 
converted to servings by multiplying by 2 [22]. Weekly 
consumption was converted to approximate daily by 
dividing by 7. Finally, adequacy was defined as consum-
ing five servings of fruits and vegetables per day, and the 
data were extracted and synthesized separately in studies 
using other guidelines.

Results
Search results
A total of 1962 references were identified through our 
database search, and 207 studies were included for full-
text screening. Forty-four articles were included in the 
review. These articles reported data from 41 independent 
studies. Figure  1 is the PRISMA flow chart of included 
articles.

Some studies were excluded despite seeming to meet 
inclusion criteria. One study was excluded as FAV con-
sumption was only reported regarding the proportion 
of adolescents consuming FAV at each meal [23]. Three 
quasi-experimental studies [24–26] and a case-control 
study [27] were excluded because participants were of 
specific characteristics or reported consumption was 
of a given intervention or control. Another study was 
excluded because FAV consumption was reported only 
by categories of physical activity [28].

The majority of the included studies assessed dietary 
habits or behaviors. The data for the studies included in 
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this review were collected between 1999 and 2018. Data 
was collected in sixteen studies between 1999 and 2009 
and in seventeen studies between 2010 and 2018. In ten 
studies, the year of the collection was not mentioned. The 
sample sizes ranged from 120 to 164,771 participants, 
and the majority of the studies were cross-sectional stud-
ies conducted in schools. Twelve studies were carried out 
in Saudi Arabia, seven in Morocco, six in Jordan, five in 
Palestine, four in Lebanon, three each in Oman, Syria, 
the United Arab Emirates (UAE), Tunisia, and Egypt, and 
two each in Bahrain, Kuwait, Yemen, Sudan, Libya, and 
Djibouti, and one each in Iraq, Mauritania, and Alge-
ria. A summary of study characteristics can be found in 
Table 1.

Participants demographics
The majority of the included studies were school-based 
and included both males and females. Three studies 
only looked at males, while the other two looked only at 
females. The ages ranged primarily from 12 to 18 years. 
Additional  file  2 contains an overview of the included 
studies, and Table 1 presents a summary of them.

Dietary assessment methodologies
Except for one study, all data were reported using a ques-
tionnaire. Twenty-seven of those questionnaires were 
self-administered. Five of the studies used the GSHS 
questionnaire, and two used the Arab Teens Lifestyle 
Study questionnaire [29, 30]. One of these studies used 
an online questionnaire to collect data. Assessment 
tools in the included studies primarily consisted of food 
frequency questions. In addition, a 24-hour recall ques-
tionnaire was used in three studies, along with a Food 
Frequency Questionnaire (FFQ) in one. Only two studies 
did not report data on vegetable consumption, while all 
assessed fruit consumption. In addition to fruits and veg-
etables, thirty-five studies investigated the consumption 
of other food groups. Eight studies compared unhealthy 
food consumption with healthy food consumption. In 
addition, two studies inquired about fruit juice as a sepa-
rate item.

The majority of studies collected frequency data; four-
teen studies collected frequency weekly, and twelve 
studies collected frequency daily. Two of these stud-
ies measured consumption quantities. In comparison, 
nine studies did not report the type of assessed dietary 

Fig. 1 Flow chart for study retrieval and identification
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measurement (quantity, frequency, etc.). Eleven studies 
provided a reference period: five from the previous thirty 
days, four from the previous week, and two from the 
previous day. Most studies did not include data on the 
amount of fruits and vegetables consumed.

Overall, ten studies used a reliable questionnaire, 
and twenty-eight used a validated questionnaire, eight 
of which used the validated GSHS questionnaire. In 
nine studies, the validity of the questionnaire was not 

reported. Backward translation and questionnaire pilot-
ing were reported in five studies, four of which both were 
implemented. The WHO-recommended five servings 
of fruits and vegetables [31] were used as the adequacy 
cutoff point in most studies reporting the percentage of 
adolescents meeting recommendations. Nonetheless, 
other cutoff points were used in some studies. Two stud-
ies, for example, defined vegetable adequacy as three or 
more servings per day, and one of those studies defined 
fruit adequacy as two or more servings per day. Further-
more, three studies established their cutoff points as four 
servings of fruits and a comparable cutoff point for veg-
etables. Additional file 3 contains data on dietary assess-
ment methodologies; validity and reliability information 
are reported as available in the included studies.

Risk of bias assessment
No study ranked the high risk of bias on all criteria. 
However, more than half of the studies (n = 28) had an 
increased risk concerning their target population as it 
was not a clear representation of the national population. 
On the other hand, the sampling frame was classified as 
high risk in only four studies as it closely represented the 
target population in most studies. Moreover, six studies 
had a bias risk in sample selection. However, the non-
response rates were often unclear (n = 21).

Except for one study, data was collected directly from 
the subjects in all studies, representing a low risk. Simi-
larly, the case definition was acceptable in all but one 
study. Regarding the data collection instruments, most of 
the studies (n = 28) showed using valid and reliable ques-
tionnaires, while the rest (n = 16) had neither reliability 
nor validity. In all studies, the same mode of assessment 
was used for all participants. The reference period was 
unclear or inappropriate in 21 studies. Furthermore, the 
numerator and denominator for the dietary outcomes 
were appropriate in all studies. The risk of bias is pro-
vided in Additional file 4.

Dietary outcomes
Regarding fruits and vegetables consumption, data was 
presented in means, percentage of students meeting 
the recommendations, and frequencies. The mean was 
reported among nine countries and ranged between 6.1 
times per week and 4.5 servings per day (Table 2). Ado-
lescents’ mean fruits and vegetables intake did not meet 
five servings per day in any country.

Fruit consumption ranged between 2.5 times per 
week to 2.9 servings per day. Vegetable consumption 
ranged between 3.3 times per week and two servings 
per day. Fifteen countries reported consuming five serv-
ings in twenty-three studies (Table 3). The proportion of 

Table 1 Summary of characteristics of studies

a Studies on multiple countries counted for each country

Characteristics Total

Publication year

 2005 or before 1 (2%)

 2006-2010 5 (11%)

 2011-2015 18 (40%)

 2016-2020 20 (46%)

End of data collection

 1999- 2004 5 (12%)

 2005- 2009 11 (26%)

 2010 - 2013 7 (16%)

 2014- 2018 10 (23%)

 Not mentioned 10 (23%)

Countrya

 Saudi Arabia 12 (30%)

 Morocco 7 (18%)

 Jordan 6 (15%)

 Palestine 5 (13%)

 Lebanon 4 (10%)

 Oman, Syria, UAE, Tunisia, Egypt 3 (8%)

 Bahrain, Kuwait, Yemen, Sudan, Libya, Djibouti 2 (5%)

 Iraq, Mauritania, Algeria 1 (3%)

Number of participants

 Less than 500 8 (19%)

 500-1000 13 (30%)

 1001- 2000 8 (19%)

 2001-5000 7 (16%)

 5001-10,000 3 (7%)

 12,575 1 (2%)

 24,220 1 (2%)

 26,328 (multiple countries) 1 (2%)

 164,771 (multiple countries) 1 (2%)

Sex

 Studies with males and females 38 (88%)

 Male-only study 3 (7%)

 Female only study 2 (5%)

Methodology

 Food frequency questions 40 (93%)

 24- hour recall 2 (5%)

 FFQ+ 24-hour recall 1 (2%)
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adolescents meeting the recommended consumption of 
fruits and vegetables ranged from 5.4 to 40.4%.

Thirty-nine studies assessed the frequency of intake 
among fourteen countries. Daily consumption was preva-
lent among 7.8–66.3% of the students for vegetables and 
4.2–53.7% for fruits. Detailed data on the frequency of 
consumption is supplied in Additional file 5.

Variation within Arab countries
Findings show a variation in consumption patterns 
between countries. In most countries, the prevalence 

of adolescents meeting the recommendations ranged 
between 10 and 29%. However, even in countries with 
a higher percentage of adolescents meeting guidelines, 
namely Djibouti, Oman, Morocco, and Tunisia, less than 
half of the adolescents met the recommendations for 
fruits and vegetables consumption [4–6]. On the other 
hand, adolescents meeting the recommended amount of 
fruits and vegetables in other countries, namely Libya, 
Syria, and Yemen, was lower than 10% [7].

One study in Bahrain and Oman and three studies in 
Saudi Arabia reported the prevalence of “rarely or never 

Table 2 Mean consumption

*Frequency: Number of times

Study Country Mean Consumption ± SD Units Approx. Mean 
consumption/day

Unit/ Day

Ali et al. (2013) [32] UAE Vegetable: M: 0.8, F: 0.5
Fruit: M: 0.4, F: 0.6
SD not reported

cups/day Vegetable: M: 1.6, F: 1
Fruit: M: 0.8, F: 1.2

Servings/day

Abudayya et. Al (2009) [33], 
Abudayya et. Al (2011) [34]

Palestine FAV: 8.5 = 1.2
SD not reported

Frequency*/ week FAV: 1.2 Frequency*/ day

Abu-Mweis et al. (2014) [35] Jordan Vegetables: 4.5 ± 2.1
Fruits:4.2 ± 2.2

Frequency*/ week
frequency*/ week

Vegetables: 0.6
Fruits: 0.6

Frequency*/ day

Al-Hazzaa et al. (2011) [36] Saudi Arabia Vegetables: M: 3.71 ± 2.4, F: 
3.63 ± 2.4
Fruits: M: 3.27 ± 2.3, F: 
2.52 ± 2.1

Frequency*/ week Vegetables: M: 0.5, F: 0.5
Fruits: M: 0.5, F: 0.4

Frequency*/ day

Al-Hazzaa et al. (2013) [37] Saudi Arabia Vegetables: 3.69 ± 2.4
Fruit: 2.85 ± 2.2

Frequency*/week Vegetables: 0.5
Fruit: 0.4

Frequency*/ day

Allafi et al. (2014) [38] Kuwait Vegetables: M: 3.8, F:3.5
Fruits: M: 3.4, F: 2.8
SD not reported

Frequency*/week Vegetables: M: 0.5, F:0.5
Fruits: M: 0.5, F: 0.4

Frequency*/ day

Al-Sagarat et al. (2017) [39] Jordan Vegetables: 3.31 ± 1.51
Fruits: 2.92 ± 1.28

Frequency*/ day Vegetables: 3.31
Fruits: 2.92

Frequency*/ day

Aounallah-Skhiri et al. (2011) 
[40]

Tunisia Fruit: 1.5
SD not reported

Calculated in servings/ day Fruit: 1.5 Servings/day

Azekour et al. (2019) [41] Morocco Age group (10–12, ≥ 13)
Vegetable: 10–12:
150.17 ± 37.09
Fruit: 10–12: 187.61 ± 66.82
Vegetable: ≥ 13: 
161.33 ± 39.03
Fruit: ≥ 13: 198.55 ± 64.48

g/day Age group (10–12, ≥ 13)
Vegetable: 10–12: 1.9
Fruit: 10–12: 2.3
Vegetable: ≥ 13: 2
Fruit:
≥ 13: 2.5

servings/ day

Chacar et al. (2011) [42] Lebanon Salad: 3.66 ± 2.25
avg.: 3–4 times weekly
Fruits: 5.67 ± 2.69
avg.: 4–5 times/week

Frequency*/ week Salad: 0.5
Fruits: 0.8

Frequency*/ day

Collison et al. (2010) [43] Saudi Arabia Vegetable: 5.95
Fruit: 10.55
Fruit Juice: 3.85
SD not reported

servings/ week Vegetable: 0.85
Fruit: 1.5
Fruit Juice: 0.6

Servings/ day

Ghrayeb et al. (2014) [44] Palestine Vegetable: 3.1 ± 1.5
Fruit: 3.2 ± 1.6

Servings/ day Vegetable: 3.1
Fruit: 3.2

Servings/ day

Mikki et al. (2010) [45] Palestine FAV: M: 6.5, F: 6.1
SD not reported

Frequency*/ week FAV:
M: 0.9, F: 0.9

Frequency*/ day

Musaiger et al. (2014) [46] Iraq Vegetable: M: 5.3 ± 1.9, 
F:5.9 ± 1.71
Fruit: M: 4.5 ± 1.9, F: 5.3 ± 2.0

Frequency*/ week Vegetable: M: 0.8, F:0.8
Fruit: M:0.6, F: 0.8

Frequency*/ day
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consuming fruits and vegetables” [8–12]. Around 38% of 
adolescents rarely ate vegetables in Bahrain, and about 
28% rarely ate fruits [9]. Approximately 14% reported not 
eating vegetables in Oman, while 8% never ate fruits [8]. 
Among adolescents in Saudi Arabia, we found different 
results; in one study, 17 and 27% of participants did not 
eat vegetables and fruits, respectively. In another study, 
no consumption was reported among 40% of the par-
ticipants [10, 11]. In contrast, a third study reported a 
4% prevalence of no consumption in the past week [12]. 
Furthermore, a study in Syria found that half of the ado-
lescents did not consume any green vegetables in the pre-
vious week [13].

Comparison between studies remains inaccurate as 
various studies considered different cutoff points for 
adequacy. Nevertheless, consumption among Moroccan 
adolescents is higher than in most countries, as shown 
by the indicators explained earlier. However, the mean 
consumption among Moroccan adolescents was also less 
than five servings per day.

The proportion of adolescents meeting recommendations
About half of the Moroccan participants had an adequate 
vegetable intake. In UAE, 78–85% had enough vegetable 
consumption, while 62–75% had enough fruit consump-
tion [14]. However, in UAE, fruit consumption decreased 
by 6% between 2005 and 2016, while vegetable consump-
tion decreased slightly [14]. Moreover, higher consump-
tion percentages were reported among females in the 
UAE data [14]. Around 23 and 18% of Jordanian adoles-
cents met these cutoff points, respectively [15]. In Syria, 
the percentages were 56 and 46%, respectively, and about 
30 and 64% in Sudan [16, 17].

Fruit consumption vs. vegetable consumption
Daily fruit intake was less frequent than vegetable intake 
in most countries. Approximately one-fourth of Bahraini 
adolescents consumed fruits and vegetables daily [9]. 
Oman had a lower frequency; less than 5% consumed 
fruits daily, and less than a tenth consumed vegetables 
daily [8]. In Palestine, the prevalence of daily vegetable 
consumption was 30–47%, while daily fruit consumption 

Table 3 Percentage of adolescents meeting recommendations

Study Country Recommendation % Meeting Recommendations

AlAni et al. (2016) [5] UAE FAV ≥ 5 times/d 17.8%

AlAni et al. (2016) [5] Jordan FAV ≥ 5 times/d 27.1%

AlAni et al. (2016) [5] Digibouti FAV ≥ 5 times/d 40.4%

AlAni et al. (2016) [5] Lebanon FAV ≥ 5 times/d 25.4%

AlAni et al. (2016) [5] Morocco FAV ≥ 5 times/d 39.5%

AlAni et al. (2016) [5] Yemen FAV ≥ 5 times/d 14.3%

AlAni et al. (2016) [5] Tunisia FAV ≥ 5 times/d 32.5%

AlAni et al. (2016) [5] Egypt FAV ≥ 5 times/d 18.9%

AlAni et al. (2016) [5] Oman FAV ≥ 5 times/d 29.0%

Ali et al. (2013) [32] UAE Vegetables: M: 3, F: 2.5 cup/d
Fruits: M: 2, F: 1.5 cup/d

Vegetables: M:0%, F:6.8%
Fruits: M: 4.7%, F: 8.3%

Badr et al. (2017) [47] Kuwait 3 servings V/d & 2 servings F/d M: 36%, F:19%

Darfour-Oduro et al. (2018) [7] Jordan FAV ≥ 5 servings/d 15.7%

Algeria FAV ≥ 5 servings/d 20.6%

Darfour-Oduro et al. (2018) [7] Djibouti FAV ≥ 5 servings/d 23%

Syria FAV ≥ 5 servings/d 8%

Libya FAV ≥ 5 servings/d 5.4%

Darfour-Oduro et al. (2018) [7] Lebanon FAV ≥ 5 servings/d 15.8%

Darfour-Oduro et al. (2018) [7] Morocco FAV ≥ 5 servings/d 29.5%

Darfour-Oduro et al. (2018) [7] Yemen FAV ≥ 5 servings/d 8.7%

Darfour-Oduro et al. (2018) [7] Sudan FAV ≥ 5 servings/d 10%

Darfour-Oduro et al. (2018) [7] Tunisia FAV ≥ 5 servings/d 19.2%

Darfour-Oduro et al. (2018) [7] Egypt FAV ≥ 5 servings/d 14%

Darfour-Oduro et al. (2018) [7] Mauritania FAV ≥ 5 servings/d 16.9%

El-Ammari et al. (2020) [6] Morocco FAV ≥ 5 times/d 39.4%

Pengpid & Peltzer (2019) [4] Oman 3 servings V/d 2 servings F/d Vegetables: M:24.6%, F:19.8%
Fruits: M: 54.4%, F: 45.1%
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ranged between 12 and 31% [48]. Data from a study con-
ducted in Syria showed a 15% prevalence of fruit con-
sumption [16]. As for Saudi adolescents, studies seem to 
reveal different findings, where the daily consumption 
was reported between 10 and 38% for fruit and 20–23% 
for vegetables, except for one study (54% for vegetables) 
[10, 29, 31, 36, 37, 49]. Morocco had the highest preva-
lence of fruit consumption among all countries, with 
about 28–43% consuming fruits and 49% consuming veg-
etables daily [30]. In Iraq, the daily consumption of veg-
etables was 46–62%, and of fruits, 24–46% [46].

On the other hand, adequate fruit intake was more 
prevalent than vegetables in some countries. For exam-
ple, in Kuwait, daily consumption of fruit (33–38%) was 
higher than vegetables (17–22%) [47]. Daily fruits and 
vegetables consumption was similar among Lebanese 
adolescents, whose prevalence was around 45 and 44%, 
respectively [50].

Discussion
Low fruits and vegetables consumption
This is, to the best of our knowledge, the first system-
atic review of fruits and vegetables consumption among 
adolescents in Arab countries. According to this review, 
adolescents in Arab countries do not consume the rec-
ommended amount of fruits and vegetables. Instead, 
most countries consumed fruits and vegetables six to 
eleven times per week, with a daily average of 1–2 times 
or 1–2 servings. The inadequacy of FAV suggests that 
Arab countries are at a higher risk of non-communicable 
diseases, malnutrition, and increased prevalence [31].

Our findings agree with previous research. FAV con-
sumption among adolescents in 49 low-income countries 
was studied in a comparative study. The majority of Mid-
dle Eastern and North African adolescents did not meet 
FAV recommendations [7]. This is consistent with global 
findings from the United States and Europe, which found 
that adolescents’ intakes of fruits and vegetables are sig-
nificantly lower than recommended levels [51].

Despite the fact that dietary preferences develop 
throughout adolescence, low FAV consumption may be 
attributed to environmental factors; low availability of 
FAV at the household level is a significant potential fac-
tor. Despite the scarcity of studies on availability in the 
Arab region, one global study found that 57% of adults in 
18 countries, including Palestine and the UAE, could not 
afford five servings of fruits and vegetables [52]. Further-
more, in most Arab countries, the availability of FAV in 
schools is insufficient, if at all. Adolescents’ access to FAV 
in terms of presentation and preparation is also impor-
tant. Adolescents consumed more FAV when it was more 
available and accessible to them by their family or school, 
according to evidence from non-Arab countries [53].

Variation between and within Arab countries
Because of their reliance on imports, most Arab countries 
have a volatile FAV market [54]. Due to water scarcity, 
reduced agricultural support, limited FAV production, 
and volatile prices, the availability and affordability of 
FAV on a national and regional scale have been unstable 
[55]. Nonetheless, our findings indicate some differences 
between countries. Better consumption in some coun-
tries may be explained by higher agriculture, better soci-
oeconomic status, and lower urbanization. This, however, 
is insufficient because lower consumption is inconsistent 
with increased urbanization across countries [56]. Incon-
sistency was also discovered in terms of national afford-
ability levels [52]. Income appears to have a double-edged 
effect; on the one hand, countries with higher-income 
individuals would have better FAV affordability [52]. On 
the other hand, higher income levels may be associated 
with a greater prevalence of Western dietary patterns.

Within-country variation in our data adds to the 
incomparability of countries in this review. Participants’ 
demographics in the included studies varied greatly. Peer 
pressure, parent-child relationships, and dependency all 
have an impact on different age groups. Furthermore, 
the extracted data included consumption in urban, semi-
urban, and rural areas, which may contribute to variation 
within countries, as previously discovered [57]. Despite 
the available data, within-country variation makes an 
evidence-based discussion of Arab region differences 
difficult.

Impact of inadequate fruits and vegetables consumption
Low fruits and vegetables intake was a leading global 
dietary risk factor contributing to one-tenth of disability-
adjusted life years (DALYs) in 2010 [58]. A meta-analysis 
of sixteen prospective cohort studies indicated an asso-
ciation between higher fruits and vegetables consump-
tion and a lower tendency of all-cause mortality and 
cardiovascular mortality [59]. Another systematic review 
reported higher blood pressure levels in later life among 
those who consumed fewer fruits and vegetables [60]. 
Furthermore, systematic reviews showed a preventive 
effect of fruits and vegetables intake on early adulthood 
and postmenopausal breast cancer [61, 62].

Cohort studies focusing on the long-term conse-
quences of a low fruits and vegetables diet across Arab 
countries are rare. However, around 20% of adolescents 
were overweight across seven Arab countries [63]. In the 
previous decade, higher cardiovascular disease-related 
deaths were observed among Arab adolescents than glob-
ally, with higher proportions due to diabetes and cancer 
[64]. Moreover, cardiovascular diseases (CVDs) were a 
leading cause of death among older adolescents in mid-
dle-income Arab countries [64]. Among other health 
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issues, overweight, obesity, and metabolic conditions are 
more prevalent in Arab countries compared to global 
data [64]. A poor diet is a significant risk factor for non-
communicable diseases; thus, our findings highlighted 
inadequate FAV consumption as a public health concern.

Fruit consumption vs. vegetable consumption
Vegetables’ lower cost and greater affordability may 
explain why they are consumed more than fruits in some 
countries [52]. This finding could be applicable to Arab 
countries. However, food preferences may explain why 
some countries consume more fruits than vegetables. 
According to some studies, food preferences strongly 
predict food choices [65].

Research on fruits and vegetables consumption 
among adolescents in Arab countries
The availability of research on fruits and vegetables con-
sumption among adolescents varied by country. For 
example, we discovered many eligible studies in Saudi 
Arabia but none in Qatar, Somalia, or Comoros. As a 
result of our risk of bias assessment, the overall quality 
of the current evidence is rated as moderate [21]. (See 
Additional file 4).

Additional data on gender-specific consumption were 
available in some countries. Three studies conducted in 
Iraq, the United Arab Emirates, and Saudi Arabia, for 
example, found that females consumed more fruits and 
vegetables. In Iraq, the percentage of females reporting 
a daily intake of fruits and vegetables was around 20% 
higher. Five studies conducted in Saudi Arabia, Morocco, 
Kuwait, and Palestine, on the other hand, found that 
males consumed more FAV than females.

Limitations
There are several limitations to the current systematic 
review. First, the tools used to assess fruits and vegeta-
bles consumption varied across studies (e.g., some used 
an FFQ, while others used dietary recall), making a com-
parison of outcomes difficult. Furthermore, even among 
papers that used the same tool, the reference period and 
response categories varied. Second, data heterogeneity is 
a significant disadvantage because it makes comparing 
studies difficult. Furthermore, the consumption indica-
tors presented varied across papers (e.g., some studies 
reported means; others reported percentages, while oth-
ers reported frequencies). Finally, we noticed unit varia-
tion among similar indicators.

The validity and reliability of the instrument were 
unclear in some studies, affecting data quality. Further-
more, the heterogeneous age ranges constrained the ini-
tially planned conclusions of variations across age groups. 
Our search was limited to databases and excluded data 

that could be found in grey literature. Furthermore, 
methodological biases are common, and the representa-
tion of the target population at the national level and the 
generalization of results remain a risk.

Finally, the purpose of this study was to assess FAV 
consumption among adolescents in Arab countries. More 
research into the underlying causes of low consumption 
is needed. A multi-level investigation of the determinants 
and risk factors is recommended.

Conclusion
This review highlights an inadequate intake of fruits and 
vegetables among adolescents in Arab League countries 
despite the quality of our evidence being rated medium. 
Our findings underline this critical public health issue. 
This inadequate consumption may increase the risk of 
overweight, obesity; metabolic conditions; CVDs, and 
diabetes. We recommend developing evidence-based 
programs and policies to improve FAV consumption. 
Furthermore, we require a better understanding based on 
valid, representative high-quality data. We also suggest 
further research investigating the factors behind such a 
pattern.

Abbreviations
CVDs  Cardiovascular Diseases
EMR  Eastern Mediterranean Region
FAV  Fruits and Vegetables
FFQ  Food Frequency Questionnaire
GSHS  The Global School-based Student Health Survey
NCDs  Non-Communicable Diseases
PROSPERO  The International Prospective Register of Systematic Reviews
UAE  United Arab Emirates
WHO  World Health Organization

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12966- 022- 01398-7.

Additional file 1. PRISMA Checklist.

Additional file 2. Overview of included papers [66–72].

Additional file 3. Dietary assessment methodologies [66–72].

Additional file 4. Risk of bias ratings [66–72].

Additional file 5. Frequency of consumption [66–72].

Acknowledgements
This work was carried out with a grant from the International Development 
Research Centre, Ottawa, Canada. The views expressed herein do not neces-
sarily represent those of IDRC or its Board of Governors.

Authors’ contributions
The initial research question was developed by AH. Primary research and 
protocol development was done by WZ with contributions from HT, AS, and 
AH. WZ performed the literature searches; WZ and HT performed the selection 
of studies, data extraction, and risk of bias assessment. WZ wrote the first draft 
and synthesized the data tables; HT drafted the background. AS assisted with 

https://doi.org/10.1186/s12966-022-01398-7
https://doi.org/10.1186/s12966-022-01398-7


Page 10 of 11Zeidan et al. Int J Behav Nutr Phys Act            (2023) 20:3 

the supervision of the process. WZ, HT, AS, and AH contributed to the final 
draft of the review. All authors reviewed and approved the final manuscript.

Funding
This work was carried out with a grant from the International Development 
Research Centre, Ottawa, Canada. Registration: The protocol was regis-
tered in the International Prospective Register of Systematic Reviews (ID: 
CRD42020202818).

Availability of data and materials
The final data generated during this study are included in this article and its 
supplementary information files. In addition, primary datasets are available 
from the corresponding author upon reasonable request.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 10 June 2022   Accepted: 4 December 2022

References
 1. World Health Organization. Increasing fruits and vegetables consump-

tion to reduce the risk of noncommunicable diseases: WHO; 2014. 
Available from: https:// www. who. int/ elena/ titles/ bbc/ fruit_ veget 
ables_ ncds/ en/

 2. Vereecken C, Pedersen TP, Ojala K, Krølner R, Dzielska A, Ahluwalia N, et al. 
Fruits and vegetables consumption trends among adolescents from 2002 
to 2010 in 33 countries. Eur J Pub Health. 2015;25(suppl_2):16–9.

 3. WHO. Healthy diet 2020 Available from: https:// www. who. int/ news- 
room/ fact- sheets/ detail/ healt hy- diet.

 4. Pengpid S, Peltzer K. Trends of dietary behaviour, physical activity, inter-
personal violence and hand hygiene behaviour among school-going 
adolescents in Oman: cross-sectional national surveys from 2005, 2010 
and 2015. Vulnerable Child Youth Stud. 2020;15(3):269–78.

 5. Al Ani MF, Al Subhi LK, Bose S. Consumption of fruits and vegetables 
among adolescents: A multi-national comparison of eleven countries in 
the Eastern Mediterranean Region. Br J Nutr. 2016;116(10):1799–806.

 6. El-Ammari A, El Kazdouh H, Bouftini S, El Fakir S, El Achhab Y. Social-
ecological influences on unhealthy dietary behaviours among 
Moroccan adolescents: a mixed-methods study. Public Health Nutr. 
2020;23(6):996–1008.

 7. Darfour-Oduro SA, Buchner DM, Andrade JE, Grigsby-Toussaint DS. A 
comparative study of fruits and vegetables consumption and physical 
activity among adolescents in 49 Low-and-Middle-Income Countries. Sci 
Rep. 2018;8(1):1623.

 8. Anwar S, Al Adawi Asma HA, Al-Zubaidi N, Al Kharousi Mazoun NR, Al-
Jahwari Juhaina AS, Samad RA. Food eating habits of adolescent girls in 
Oman. Ann Trop Med Public Health. 2018;17(Special issue):S810.

 9. Musaiger AO, Bader Z, Al-Roomi K, D’Souza R. Dietary and lifestyle habits 
amongst adolescents in Bahrain. Food Nutr Res. 2011:55.

 10. Mahfouz AA, Shatoor AS, Hassanein MA, Mohamed A, Farheen A. Gender 
differences in cardiovascular risk factors among adolescents in Aseer 
Region, southwestern Saudi Arabia. J Saudi Heart Assoc. 2012;24(2):61–7.

 11. Mahfouz A, Shatoor A, Khan M, Daffalla A, Mostafa O, Hassanein M. 
Nutrition, physical activity, and gender risks for adolescent obesity in 
Southwestern Saudi Arabia. Saudi J Gastroenterol. 2011;17(5):318–22.

 12. Alghadir AH, Gabr SA, Iqbal ZA. Television watching, diet and body mass 
index of school children in Saudi Arabia. Pediatr Int. 2016;58(4):290–4.

 13. Bashour HN. Survey of dietary habits of in-school adolescents in Damas-
cus, Syrian Arab Republic. Eastern Mediterranean health journal = La 
revue de sante de la Mediterranee orientale = al-Majallah al-sihhiyah 
li-sharq al-mutawassit. 2004;10(6):853–62.

 14. Pengpid S, Peltzer K. Trends in the prevalence of twenty health indicators 
among adolescents in United Arab Emirates: cross-sectional national 
school surveys from 2005, 2010 and 2016. BMC Pediatr. 2020;20(1):357.

 15. Haddad LG, Owies A, Mansour A. Wellness appraisal among adolescents 
in Jordan: a model from a developing country: a cross-sectional ques-
tionnaire survey. Health Promot Int. 2009;24(2):130–9.

 16. Musaiger A, Kalam F. Dietary habits and lifestyle among adolescents in 
Damascus, Syria. Ann Agric Environ Med. 2014;21(2):416–9.

 17. Musaiger AO, Nabag FO, Al-Mannai M. Obesity, dietary habits, and sed-
entary behaviors among adolescents in sudan: alarming risk factors for 
chronic diseases in a poor country. Food Nutr Bull. 2016;37(1):65–72.

 18. Fruits and Vegetables Consumption among Adolescents in the Arab 
Countries: a Systematic Review Available from: https:// www. crd. york. ac. 
uk/ prosp ero/ displ ay_ record. php? ID= CRD42 02020 2818.

 19. Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, 
et al. The PRISMA 2020 statement: an updated guideline for reporting 
systematic reviews. BMJ. 2021;372:n71.

 20. Covidence systematic review software, Veritas Health Innovation, Mel-
bourne, Australia. Available at www. covid ence. org.

 21. Hoy D, Brooks P, Woolf A, Blyth F, March L, Bain C, et al. Assessing risk of 
bias in prevalence studies: modification of an existing tool and evidence 
of interrater agreement. J Clin Epidemiol. 2012;65(9):934–9.

 22. The Diabetic Exchange List (Exchange Diet). Available at http:// www. 
diabe tesed. net/ page/_ files/ THE- DIABE TIC- EXCHA NGE- LIST. pdf.

 23. Musaiger AO, Gregory WB. Dietary habits of school-children in Bahrain. J 
R Soc Health. 1992;112(4):159–62.

 24. Ghammam R, Maatoug J, Zammit N, Kebaili R, Boughammoura L, Al’Absi 
M, et al. Long term effect of a school based intervention to prevent 
chronic diseases in Tunisia, 2009-2015. Afr Health Sci. 2017;17(4):1137–48.

 25. Dendana E, Ghammem R, Sahli J, Maatoug J, Fredj SB, Harrabi I, et al. Clus-
tering of chronic diseases risk factors among adolescents: a quasi-experi-
mental study in Sousse, Tunisia. Int J Adolesc Med Health. 2019;31(4).

 26. Jihene MM, Imed H, Rim G, Sonia H, Mylene B, Slim S, et al. Baseline 
characteristics of a school based intervention to prevent non communi-
cable diseases risk factors: project together in Health. La Tunisie medicale. 
2015;93(01):28–32.

 27. Shama ME, Abdou SS. Evaluating the impact of health promoting school 
initiative on dietary habits and BMI of students in Oman. J Egypt Public 
Health Assoc. 2009;84(1–2):119–39.

 28. Duncan MJ, Al-hazzaa HM, Al-Nakeeb Y, Al-Sobayel HI, Abahussain 
NA, Musaiger AO, et al. Anthropometric and lifestyle characteristics 
of active and inactive Saudi and British adolescents. Am J Hum Biol. 
2014;26(5):635–42.

 29. Aedh A, Elfaki NK, Sounni EM. Iron deficiency anemia and associated risk 
factors among teenagers in Najran, Saudi Arabia. Int J Med Res Health Sci. 
2019;8(5):108–14.

 30. Amahmid O, El Guamri Y, Rakibi Y, Yazidi M, Razoki B, Kaid Rassou K, 
et al. Nutrition education in school curriculum: impact on adoles-
cents’ attitudes and dietary behaviours. Int J Health Promot Educ. 
2019;58(5):242–58.

 31. Alzahrani SG, Watt RG, Sheiham A, Aresu M, Tsakos G. Patterns of cluster-
ing of six health-compromising behaviours in Saudi adolescents. BMC 
Public Health. 2014;14:1215.

 32. Ali HI, Ng SW, Zaghloul S, Harrison GG, Qazaq HS, El Sadig M, et al. High 
proportion of 6 to 18-year-old children and adolescents in the United 
Arab Emirates are not meeting dietary recommendations. Nutr Res (New 
York, NY). 2013;33(6):447–56.

 33. Abudayya AH, Stigum H, Shi Z, Abed Y, Holmboe-Ottesen G. Sociodemo-
graphic correlates of food habits among school adolescents (12-15 year) 
in North Gaza Strip. BMC Public Health. 2009;9:185.

 34. Abudayya A, Shi Z, Abed Y, Holmboe-Ottesen G. Diet, nutritional status 
and school performance among adolescents in Gaza Strip. Eastern 
Mediterranean health journal = La revue de sante de la Mediterranee ori-
entale = al-Majallah al-sihhiyah li-sharq al-mutawassit. 2011;17(3):218–25.

 35. Abu-Mweis SS, Tayyem RF, Bawadi HA, Musaiger AO, Al-Hazzaa HM. Eating 
habits, physical activity, and sedentary behaviors of Jordanian adoles-
cents’ residents of Amman. Mediterr J Nutr Metab. 2014;7(1):67–74.

https://www.who.int/elena/titles/bbc/fruit_vegetables_ncds/en/
https://www.who.int/elena/titles/bbc/fruit_vegetables_ncds/en/
https://www.who.int/news-room/fact-sheets/detail/healthy-diet
https://www.who.int/news-room/fact-sheets/detail/healthy-diet
https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42020202818
https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42020202818
https://www.covidence.org
http://www.diabetesed.net/page/_files/THE-DIABETIC-EXCHANGE-LIST.pdf
http://www.diabetesed.net/page/_files/THE-DIABETIC-EXCHANGE-LIST.pdf


Page 11 of 11Zeidan et al. Int J Behav Nutr Phys Act            (2023) 20:3  

 36. Al-Hazzaa HM, Abahussain NA, Al-Sobayel HI, Qahwaji DM, Musaiger AO. 
Physical activity, sedentary behaviors and dietary habits among Saudi 
adolescents relative to age, gender and region. Int J Behav Nutr Phys 
Activity. 2011;8:140.

 37. Al-Hazzaa HM, Al-Nakeeb Y, Duncan MJ, Al-Sobayel HI, Abahussain NA, 
Musaiger AO, et al. A cross-cultural comparison of health behaviors 
between Saudi and British adolescents living in urban areas: gender by 
country analyses. Int J Environ Res Public Health. 2013;10(12):6701–20.

 38. Allafi A, Al-Haifi AR, Al-Fayez MA, Al-Athari BI, Al-Ajmi FA, Al-Hazzaa 
HM, et al. Physical activity, sedentary behaviours and dietary habits 
among Kuwaiti adolescents: gender differences. Public Health Nutr. 
2014;17(9):2045–52.

 39. Al-Sagarat AY, Al Kalaldeh MT. Prevalence of health-risk behaviours 
among government schools’ students in Jordan. Iran J Public Health. 
2017;46(12):1669–78.

 40. Aounallah-Skhiri H, Traissac P, El Ati J, Eymard-Duvernay S, Landais E, 
Achour N, et al. Nutrition transition among adolescents of a south-Med-
iterranean country: dietary patterns, association with socio-economic 
factors, overweight and blood pressure. A cross-sectional study in Tunisia. 
Nutr J. 2011;10:38.

 41. Azekour K, Bidi A, El Bouhali B. Socioeconomic characteristics and 
fruit/vegetable intakes among scholar children in the oasis of Tafila-
let, Southeastern Morocco. Nutricion Clinica Y Dietetica Hospitalaria. 
2019;39(3):124–8.

 42. Chacar HR, Salameh P. Public schools adolescents’ obesity and growth 
curves in Lebanon. Le Journal medical libanais The Lebanese medical 
journal. 2011;59(2):80–8.

 43. Collison KS, Zaidi MZ, Subhani SN, Al-Rubeaan K, Shoukri M, Al-Mohanna 
FA. Sugar-sweetened carbonated beverage consumption correlates with 
BMI, waist circumference, and poor dietary choices in school children. 
BMC Public Health. 2010;10:234.

 44. Ghrayeb FAW, Mohamed Rusli A, Rifai AA, Ismail M. Non-communicable 
diseases behavioral risk factors among Palestinian adolescents: A 
descriptive study from a rural community of Tarqumia. World J Med Sci. 
2014;10(3):267–74.

 45. Mikki N, Abdul-Rahim HF, Shi Z, Holmboe-Ottesen G. Dietary habits of 
Palestinian adolescents and associated sociodemographic characteris-
tics in Ramallah, Nablus and Hebron governorates. Public Health Nutr. 
2010;13(9):1419–29.

 46. Musaiger AO, Al-Mufty BA, Al-Hazzaa HM. Eating habits, inactivity, and 
sedentary behavior among adolescents in Iraq: sex differences in the hid-
den risks of noncommunicable diseases. Food Nutr Bull. 2014;35(1):12–9.

 47. Badr HE, Lakha SF, Pennefather P. Differences in physical activity, eating 
habits and risk of obesity among Kuwaiti adolescent boys and girls: a 
population-based study. Int J Adolesc Med Health. 2017;31(1).

 48. Al Sabbah H, Vereecken C, Kolsteren P, Abdeen Z, Maes L. Food habits and 
physical activity patterns among Palestinian adolescents: findings from 
the national study of Palestinian schoolchildren (HBSC-WBG2004). Public 
Health Nutr. 2007;10(7):739–46.

 49. Alsubaie ASR. Intake of fruit, vegetables and milk products and correlates 
among school boys in Saudi Arabia. Int J Adolesc Med Health. 2018;33(1).

 50. El-Kassas G, Ziade F. The dual burden of malnutrition and associated 
dietary and lifestyle habits among lebanese school age children living in 
orphanages in North Lebanon. J Nutr Metab. 2017;2017:4863431.

 51. Rosi A, Paolella G, Biasini B, Scazzina F. Dietary habits of adolescents living 
in North America, Europe or Oceania: a review on fruit, vegetable and 
legume consumption, sodium intake, and adherence to the Mediterra-
nean Diet. Nutr Metab Cardiovasc Dis. 2019;29(6):544–60.

 52. Miller V, Yusuf S, Chow CK, Dehghan M, Corsi DJ, Lock K, et al. Availability, 
affordability, and consumption of fruits and vegetables in 18 countries 
across income levels: findings from the Prospective Urban Rural Epidemi-
ology (PURE) study. Lancet Glob Health. 2016;4(10):e695–703.

 53. Hearn MD, Baranowski T, Baranowski J, Doyle C, Smith M, Lin LS, et al. 
Environmental Influences on Dietary Behavior among Children: Avail-
ability and Accessibility of Fruits and Vegetables Enable Consumption. J 
Health Educa. 1998;29(1):26–32.

 54. Khouri N, Shideed K, Kherallah M. Food security: perspectives from the 
Arab World. Food Secur. 2011;3(1):1–6.

 55. Lampietti JA, Michaels S, Magnan N, McCalla AF, Saade M, Khouri N. A 
strategic framework for improving food security in Arab countries. Food 
Secur. 2011;3(1):7–22.

 56. Shen L, Shuai C, Jiao L, Tan Y, Song X. A global perspective on the sustain-
able performance of Urbanization. Sustainability. 2016;8(8):783.

 57. Musaiger AO. Socio-cultural and economic factors affecting 
food consumption patterns in the Arab countries. J R Soc Health. 
1993;113(2):68–74.

 58. Lim SS, Vos T, Flaxman AD, Danaei G, Shibuya K, Adair-Rohani H, et al. A 
comparative risk assessment of burden of disease and injury attribut-
able to 67 risk factors and risk factor clusters in 21 regions, 1990-2010: a 
systematic analysis for the Global Burden of Disease Study 2010. Lancet. 
2012;380(9859):2224–60.

 59. Wang X, Ouyang Y, Liu J, Zhu M, Zhao G, Bao W, et al. Fruits and vegeta-
bles consumption and mortality from all causes, cardiovascular disease, 
and cancer: systematic review and dose-response meta-analysis of 
prospective cohort studies. BMJ. 2014;349:g4490.

 60. Kalyoncu ZB, Pars H, Bora-Güneş N, Karabulut E, Aslan D. A systematic 
review of nutrition-based practices in prevention of hypertension among 
healthy youth. Turk J Pediatr. 2014;56(4):335–46.

 61. Farvid MS, Barnett JB, Spence ND. Fruits and vegetables consumption 
and incident breast cancer: a systematic review and meta-analysis of 
prospective studies. Br J Cancer. 2021;125(2):284–98.

 62. Farvid MS, Chen WY, Michels KB, Cho E, Willett WC, Eliassen AH. Fruits and 
vegetables consumption in adolescence and early adulthood and risk of 
breast cancer: population based cohort study. BMJ. 2016;353:i2343.

 63. Musaiger AO, Al-Mannai M, Tayyem R, Al-Lalla O, Ali EY, Kalam F, et al. 
Prevalence of overweight and obesity among adolescents in seven arab 
countries: a cross-cultural study. J Obes. 2012;2012:981390.

 64. Obermeyer CM, Bott S, Sassine AJ. Arab adolescents: health, gender, and 
social context. J Adolesc Health. 2015;57(3):252–62.

 65. Story M, Neumark-Sztainer D, French S. Individual and environmental 
influences on adolescent eating behaviors. J Am Diet Assoc. 2002;102(3, 
Supplement):S40–51.

 66. Abbass MMS, Mahmoud SA, El Moshy S. The prevalence of dental caries 
among Egyptian children and adolescences and its association with age, 
socioeconomic status, dietary habits and other risk factors. A cross-
sectional study. F1000Res. 2019;8:8.

 67. AlBuhairan FS, Tamim H, Al Dubayee M, Aldhukair S, Al Shehri S, Tamimi 
W, et al. Time for an Adolescent Health Surveillance System in Saudi 
Arabia: Findings from “jeeluna”. J Adolesc Health. 2015;57(3):263–9.

 68. Al-Sheyab NA, Alomari MA. Unhealthy eating habits among adoles-
cent waterpipe smokers in Jordan: The Irbid-TRY study. Tob Induc Dis. 
2018;16:19.

 69. Alzahrani SG, Sheiham A, Tsakos G, Watt RG. Psychosocial determinants 
of clustering health-compromising behaviors among Saudi male adoles-
cents. Int J Pediatr Adolesc Med. 2017;4(1):26–32.

 70. El Achhab Y, Marfa A, Echarbaoui I, Chater R, El-Haidani A, Filali-Zegzouti Y. 
Physical inactivity, sedentary behaviors and dietary habits among Moroc-
can adolescents in secondary school. Sci Sports. 2018;33(1):58–62.

 71. Gharib N, Rasheed P. Energy and macronutrient intake and dietary pat-
tern among school children in Bahrain: a cross-sectional study. Nutr J. 
2011;10:62.

 72. Hamrani A, Mehdad S, El Kari K, El Hamdouchi A, El Menchawy I, Belghiti 
H, et al. Physical activity and dietary habits among Moroccan adolescents. 
Public Health Nutr. 2015;18(10):1793–800.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Consumption of fruits and vegetables among adolescents in Arab Countries: a systematic review
	Abstract 
	Background 
	Methods 
	Results 
	Discussion 

	Background
	Materials and methods
	Search strategy
	Inclusion and exclusion criteria
	Study selection
	Data extraction quality assessment
	Data synthesis

	Results
	Search results
	Participants demographics
	Dietary assessment methodologies
	Risk of bias assessment
	Dietary outcomes
	Variation within Arab countries
	The proportion of adolescents meeting recommendations
	Fruit consumption vs. vegetable consumption

	Discussion
	Low fruits and vegetables consumption
	Variation between and within Arab countries
	Impact of inadequate fruits and vegetables consumption
	Fruit consumption vs. vegetable consumption
	Research on fruits and vegetables consumption among adolescents in Arab countries
	Limitations

	Conclusion
	Acknowledgements
	References


