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Introduction: Due to their stressful lives, Palestinian refugees are prone to use cognitive
enhancers (CE) and psychostimulant substances (PS). Recognising health problems asso
ciated with CE/PS use can indicate how preventive programs should be directed towards
adolescents. Unfortunately, research has not thoroughly investigated the health problems
related to tobacco and caffeine products, the most socially acceptable CE/PS among
Palestinian refugee adolescents.
Methodology: In 2021, schoolchildren from five Palestinian refugee camps (N=271) aged
12-<16 years agreed to give blood samples and to be interviewed to address the association
between metabolic syndrome (MetS) and tobacco smoking, coffee, energy drinks (ED), black
tea, and chocolate consumption. MetS was diagnosed based on International Diabetic
Federation Criteria. To address the association, we used binary logistic regression models
adjusted to age, gender, BMI, and central obesity.
Results: The prevalence of MetS was [17 (6.3%)]; (7.4%) in males, (5.1%) in females. The
prevalence of substance use was as follows: ED [163 (48.9%)], coffee [255 (76.6%)], black
tea [295 (89.1%)], cigarette [35 (10.5%)], waterpipe [59 (17.7%)], and chocolate [309
(93.6%)], with male predominance. Cigarette smokers have increased central obesity
(p-value=0.024), and decreased HDL-cholesterol (p-value=0.015) than non-smokers.
Similar results were observed for waterpipe smokers besides the increased levels of trigly
cerides (p-value=0.01). ED consumers have increased central obesity (p-value=0.03) and fast
blood sugar (p-value=0.003) than non-consumers. Chocolate consumers have decreased
central obesity (p-value=0.008) and increased HDL levels (p-value=0.04) than nonconsumers. ED consumers were significantly at higher risk of MetS (OR=9.97,
p-value=0.019) than non-consumers and chocolate consumers were at lower risk of MetS
(OR=0.14, p-value=0.046) than non-consumers. Waterpipe smokers were at a higher risk of
having increased plasma triglycerides than non-consumers (OR=3.4, p-value=0.03).
Conclusion: The high prevalence of ED consumption and waterpipe smoking in Palestinian
refugee adolescents is problematic. Their use was associated with higher odds of MetS,
dyslipidemia, and central obesity, which justifies greater attention.
Keywords: refugee adolescents, metabolic syndrome, tobacco smoking, cognitive enhancers
and psychostimulants, dyslipidemia, UNRWA

Plain Language Summary
Metabolic syndrome (MetS) is a clustering of hyperglycemia/insulin resistance, obesity,
and dyslipidemia. Although diabetes and obesity have reached an alarming rate among
Palestinian refugees, previous research did not investigate the factors behind these serious
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health problems among them. Palestinian refugee children are
liable to use cognitive enhancers and psychostimulants (CE/PS)
due to their stressful lives. Tobacco and caffeine products are
among the most socially acceptable CE/PS among Palestinians.
Therefore, they are at higher risk of MetS and ultimately
cardiovascular diseases and type 2 diabetes. MetS among CE/
PS users was an under-recognised and neglected health issue in
previous national studies. This study showed an alarming pre
valence of tobacco smoking and energy drinks (ED) consump
tion in refugee schoolchildren and those with MetS. The high
prevalence of ED consumption and waterpipe smoking among
Palestinian refugee schoolchildren is problematic and justifies
greater attention. Their use was associated with a higher risk of
MetS and dyslipidemia. ED consumers had a significant
increase in central obesity and are at higher risk of having
MetS than non-consumers. On the other hand, increased plasma
triglycerides levels were more prevalent among waterpipe smo
kers and obese schoolchildren. This problem requires unique
treatment and prevention strategies. Our findings suggest the
need to integrate CE/PS use prevention and treatment into preexisting health services offered by UNRWA to refugee adoles
cents in the West Bank to reduce future negative health con
sequences from their use. Further research investigating the
association between ED consumption and other health condi
tions (in refugees and non-refugees) is recommended.

Introduction
Adolescent students experience unique challenges mak
ing them prone to use psychostimulants (PS) and cog
nitive enhancers (CE).1 Psychostimulants are
substances that stimulate the central nervous system
and are thought to mimic neurotransmitters.2 They
can elevate mood and are capable of enhancing cogni
tive performance as well as increasing alertness and
arousal.2 Nicotine and caffeine are the most legal psy
chostimulants used worldwide2–4 and the most con
sumed and socially acceptable among Palestinians.5–7
Cognitive enhancers are substances that some people
use in an attempt to improve the cognitive functions,
particularly memory, increase mental alertness and
concentration, and boost energy levels and
wakefulness.8,9 Different studies have demonstrated
that nicotine has cognitive-enhancing effects.2,3,10
However, caffeine cognition-enhancing properties are
still a matter of debate.11–13 Although it is ingested
predominantly as coffee, many other caffeinecontaining beverages and products exist and contain
significant amounts of caffeine, such as tea, chocolate,
cocoa beverages, soft drinks, and energy drinks.2,4
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Previous studies have demonstrated that most
Palestinian CE/PS users are adolescents and young
adults.6,7,14–18 ED consumption and tobacco smoking
have become an increasing problem in the West Bank
over the last decade.6,17 The majority of Palestinian uni
versity students had reported daily ED use.16,18 Similar
results were observed among Palestinian adolescent
females, as 41.4% of adolescent females aged 15 were
current ED users.5 The initiation age (12 years), the pattern
of use (daily), and the co-occurrence of other licit and
illicit substance use were the most associated with ED
consumption and tobacco smoking.5,6,17 Moreover, cigar
ettes and waterpipe smoking have recently been consid
ered culturally and socially acceptable among Palestinians,
especially young women, and refugee children.5,6,17
Chronic psychological stress and psychological disorders
are common among Palestinian refugees due to their
socioeconomic status and lifestyle.6 These factors contri
bute to an increased prevalence of obesity, cardiovascular
disease, metabolic syndrome (MetS), and substance
abuse.7,19
Metabolic syndrome is characterised by a cluster of
several metabolic and cardiovascular risk factors such as
insulin resistance, abdominal obesity, hypertension, and
atherogenic dyslipidemia.20,21 MetS has been demon
strated as a common precursor to the development of
diabetes mellitus (DM) and cardiovascular diseases.22
Although MetS in children remains many years in silence,
warning signs can appear during childhood.39 Its identifi
cation in childhood is likely to reduce the global burden of
cardiovascular diseases and type II diabetes in
adulthood.23,24 Therefore, it is crucial to identify the risk
factors of MetS in children.
Tobacco products cause many adverse health effects on
smokers and are associated with MetS and metabolic
abnormalities.25,26 Moreover, different studies have
demonstrated that drinks containing a high level of caf
feine, like ED and coffee, can affect lipid profile.27–30
Although many children and adolescents believe that ED
help in losing some weight, heavy consumption can lead to
weight gain and an increase in body mass index.31 Obesity
and MetS and their abnormalities are highly prominent
among Palestinians aged 6–68 years, with dyslipidemia
being the most common MetS abnormality.19,32–34
According to International Diabetes Federation (IDF) defi
nition, the prevalence of MetS in overweight and obese
Palestinian schoolchildren was high, and higher in girls
(23.3%) than boys (12.3%) with no significant
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differences.33 Moreover, the reduced high-density lipopro
tein (57.2%) was the most prevalent metabolic abnormal
ity among overweight, and obese schoolchildren, followed
by increased fast blood sugar (39.7%), increased blood
pressure (37.0%), increased central obesity (32.2%), and
elevated triglycerides (24.8%).33 However, the risk factors
behind these serious health problems among Palestinians
were not well established.
Palestinian refugee adolescents are disproportionately
likely to use CE/PS for various reasons, including access
to substances, coping with traumatic experiences, and
social/peer pressure.6,7 Given the multiple factors that
influence adolescent CE/PS use and the increased rate of
obesity and MetS among refugees, data on Palestinian
refugee’s CE/PS use justify greater attention. In addition,
recognising health problems associated with CE/PS use
among adolescents, particularly in conflict and chronicconflict zones, can indicate how preventive programs
should be directed towards adolescents.35 While the rate
of tobacco and caffeine products used to be a growing
problem among Palestinian children, research has not thor
oughly investigated the complications and the health pro
blems associated with their use among adolescents.
This study aimed to address the risk of MetS and
metabolic abnormalities associated with tobacco smoking,
energy drinks, coffee, black tea, and chocolate use. This
study is a part of ongoing research that aims to investigate
the morbidity associated with different psychostimulants
and cognitive enhancers use. The results of this study will
help better understand MetS among Palestinian society,
leading to earlier diagnosis and better outcomes, earlier
interventions and treatments regarding tobacco and caf
feine products use, and recommendations to direct future
research and treatment programs.

a substance is a child who has used substance at least during
the past 30 days.36 Besides the questionnaire, five mL of
venous blood were collected and were analysed for fasting
blood sugar (FBS), high-density lipoprotein (HDL) level, lowdensity lipoprotein (LDL) level, cholesterol, and triglycerides
level. All samples were analysed in An-Najah National
University Hospital. The diagnostic criteria, anthropometrics,
blood pressure measurements, venous blood collection and
biochemical analysis, measurement tools accuracy, and preci
sion assessment were used and published in the previous
studies.6,19,33 Metabolic syndrome was diagnosed according
to IDF criteria. According to the new IDF definition, increased
abdominal obesity or waist circumference (WC) is required as
an essential criterion.37 As recommended by IDF criteria,
European data for WC was used, as no specific ethnicity cutoff points are available for Palestinian.21,38 For children aged
between 10 and <16 years, a diagnosis of the metabolic syn
drome made as to the presence of abdominal obesity (WC
≥90th percentile or adult cut-off if lower) and the presence of
two or more of the other components: Elevated triglycerides
(≥1.7 mmol/L (≥150 mg/dL)), low HDL cholesterol (<1.03
mmol/L (<40 mg/dL)), high blood pressure (Systolic ≥130
mmHg or diastolic ≥85mmHg), and elevated blood glucose
(≥5.6 mmol/L) (≥100 mg/dL) or specific treatment for these
abnormalities.21,38 According to the American College of
Cardiology/American and Heart Association Task Force,
abnormal total cholesterol and LDL-Cholesterol levels are
≥200 and ≥130, respectively.39 The definition of overweight
is one standard deviation (85% percentile) body mass index for
age and sex, and for obese is two standard deviations (97th
percentile) body mass index for age and sex according to
World Health Organization (WHO).40 Overweight and obese
are defined as 85th to less than the 95th percentile and 95th
percentile or greater according to Centers for Disease Control
and Prevention (CDC).41

Materials and Methods
Study Design, Setting, and Tool

Study Population and Sampling Technique

A cross-sectional study was conducted in four refugee camps
in the north of the West Bank, Palestine, from February to
March 2021. A structured-interview questionnaire was used to
address research objectives. The questionnaire used to assess
tobacco smoking and caffeine products practice and pattern
was used and validated in a previous publication.16 CE/PS
substances tested in this study were cigarettes, waterpipe,
ED, coffee, black tea, and chocolate. ED included locally
manufactured and imported products available for purchase
in Palestine at the time of the study. The current user of
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A multi-stage stratified proportional sampling technique was
used to select subjects. In the first stage, schoolchildren (7th-9th
grades) from Tulkarm and Nablus refugee camps (5 camps)
aged 12-<16 years (males and females) were recruited. One of
the camps was excluded due to the COVID-19 quarantine. The
required sample size was 262 (131 males and 131 females). In
the first stage, we obtained written informed consent from
parents on behalf of the children involved. The schoolchildren
were asked to fast for 10–12 hours if they accepted to partici
pate. In the second stage, we interviewed all students in the
same class (cluster) who provided signed informed consent
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and agreed to give a blood sample. The participant was
included if he/she was a refugee child aged 12-<16 years,
had no psychological conditions, agreed to participate, and
his/her parents had signed informed consent for his/her parti
cipation. Participants were excluded if they had hypo- or
hyperthyroidism, Cushing syndrome, epileptic, or taking reg
ular medications other than anti-diabetic or lipidemic medica
tion as indicated by their parents, if they had haemophilia,
psychiatric, cognitive, or developmental disorders, and if
they had a fever, flu, or any other acute disease to prevent
any possible risk from blood withdrawing. Any child who
showed any dissent from participation was excluded from the
research.

Ethical Approval and Consent to
Participate
The Ethics Committee of the Institutional Review Board
“IRB” at An-Najah National University (ANNU) confirmed
the study protocol (IRB Archived number (16) Nov.2019).
We obtained parent’s informed consent before study conduc
tion. In addition, participation was voluntary, and participants
were assured that all data collected would be confidential and
available for the researcher only, and coded numbers instead
of names were used during analysis and presenting data.

Data Analysis
All analyses were performed using IBM SPSS Statistics for
Mac, version 22 (IBM Corp., Armonk, NY, USA).
Kolmogorov–Smirnov test to test the normality of continuous
variables distribution was used. We described continuous vari
ables as mean with standard deviation (SD) or medians with
(25th, 75th percentiles) and categorical variables as percen
tages and frequencies. We used binary logistic regression
models (Model 1 and Model 2) to evaluate the relative risk
by generating the odds ratios (OR) and 95% confidence inter
vals (CI) for risk factors. Model 1 was adjusted to age, gender,
BMI and the interaction between gender and BMI was tested.
Model 2 was adjusted to age, gender, BMI, FBS, WC, blood
cholesterol levels, and the interaction between WC and cho
lesterol levels were tested.

males and 136 females) agreed to give blood samples. The
mean age was 13.3 years, and the mean weight was
53.8 kg, with no significant difference between genders
(p-value> 0.05). The prevalence of substance use was as
follows: ED [163 (48.9%)], coffee [255 (76.6%)], black
tea [295 (89.1%)], cigarette [35 (10.5%)], waterpipe [59
(17.7%)], and chocolate [309 (93.6%)], with male predo
minance. The percentage of males who smoked daily was
38.5% for cigarettes and 20.8% for waterpipes. Males
consumed ED daily (26.7%) or several times (at least 2–
3 times) per week (50.9%). Chocolate had a daily con
sumption frequency of 60.8% (Table 1).

The Prevalence of MetS and Metabolic
Abnormalities
The overall prevalence of MetS was 6.3% (7.4% in males
and 5.1% in females, p-value=0.44). According to WHO
standards for BMI for children, 22.2% were overweight,
and 24.6% were obese, with no significant differences
between males and females (p-value=0.69). The overall
prevalence of high DBP was 7.9%, and high SBP was
8.8%. The prevalence of other MetS components in des
cending order was: decreased HDL (40.8%), increased
triglycerides level (10.3%), increased FBS (8.5%),
increased WC (5.4%), increased cholesterol level (4.0%),
and increased LDL level (3.7%). Among these compo
nents, only WC differed significantly between males
(9.4%) and females (1.2%) (p-value=0.001) (Table 2).

Differences Metabolic Abnormalities
Between Tested CE/PS Users and
Non-Users
Cigarette smokers have a significant increase in WC
(p-value=0.024), and decreased HDL (p-value=0.015)
than non-smokers. Waterpipe smokers have a significant
increase in WC (p-value=0.008), increased level of trigly
cerides
(p-value=0.01),
decreased
HDL
levels
(p-value=0.009), and decreased DBP (0.014) than nonsmokers. ED consumers have increased WC
(p-value=0.03) and FBS (p-value=0.003) than nonconsumer. Chocolate consumers have decreased WC
(p-value=0.008) and increased HDL (p-value=0.04) than
non-consumers (Table 3).

Results
The Prevalence, The Pattern of Use, and
the Initiation Age of Tested CE/PS Among
Univariate Analysis
Refugee Schoolchildren
Schoolchildren (N=356) aged 12–<16 years were inter
viewed, 22 questionnaires were discarded, and 271 (135
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Table 1 The Prevalence, Pattern of Use, and Initiation Age of Tested CE/PS in Refugee Schoolchildren
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Gender

Tobacco and

Practice#

Pattern of Use#

Initiation Age in

Caffeine
Daily

Products

Males

Females

Cigarettes
Waterpipe
Energy drinks

31(18.2)
48(28.2)
110(64.7)

15(38.5)
11(20.8)
31(26.7)

Several

Several

Several

Times
Weekly

Times
Monthly

Times
Yearly

8(20.5)
20(37.7)
59(50.9)

5(12.8)
14(26.4)
18(15.5)

3(7.7)
7(13.2)
4(3.4)

Ex-User

Years
Median (Q1, Q3)
or Mean (SD)

8(20.5)
1(1.9)
4(3.4)

10.2(1.8)
11.6(1.4)
10.5(2.4)

Coffee

134(78.4)

51(40.2)

52(40.9)

15(11.8)

9(7.1)

0(0.0)

10 (7.5, 11)

Black tea
Chocolate

162(94.7)
161(95.3)

98(64.5)
90(60.8)

51(33.6)
46(31.1)

1(0.7)
11(7.4)

2(1.3)
1(0.7)

0(0.0)
0(0.0)

9(7, 9)
6 (6, 7)

Cigarettes
Waterpipe

4(2.5)
11(6.9)

0(0.0)
3(12.5)

1(16.7)
4(16.7)

1(16.7)
4(16.7)

3(50.0)
8(33.3)

1(16.7)
5(20.8)

11(9.5, 11.5)
12(11, 13)

Energy drinks

53(32.5)

16(22.5)

29(40.8)

7(9.9)

14(19.7)

5(7.0)

10.4(2.2)

Coffee
Black tea

121(74.7)
133(83.1)

25(22.3)
71(58.2)

55(49.1)
36(29.5)

24(21.4)
6(4.9)

8(7.2)
9(7.4)

0(0.0)
0(0.0)

11 (10, 12)
9(7, 10)

Chocolate

148(91.9)

70(51.1)

47(34.3)

11(7.4)

3(1.2)

6(4.4)

6(6, 7)

#

Note: Data shown as n(%).
Abbreviation: CE/PS, cognitive enhancers/psychostimulants.

MetS was significantly associated with cigarette smoking
(OR=4.60, p-value=0.008), waterpipe smoking (OR=3.29,
p-value=0.027) and ED consumption (OR=5.97,
p-value=0.002), while chocolate consumption was signifi
cantly associated with decreased risk of MetS (OR=0.2,
p-value=0.02) (Table 4).

Model 1: Adjusted Binary Logistic
Regression Analysis
Adjusted binary logistic regression analysis for the asso
ciation between MetS and tested CE/PS indicated that ED
consumers were at a higher risk of MetS than nonconsumers (OR=9.97, p-value=0.019). Chocolate consu
mers were at a lower risk of MetS than non-consumers
(OR=0.14, p-value=0.046). Increased BMI was also asso
ciated with increased risk of MetS (OR=1.35, p-value
<0.001) (Table 5). No significant interaction results
between BMI and gender were observed. (p-value>0.05).

Model 2: Adjusted Binary Logistic
Regression Analysis
Adjusted binary logistic regression analysis for the asso
ciation between increased plasma triglycerides levels and
tested CE/PS indicated that waterpipe smokers were at
a higher risk of having increased plasma triglycerides

Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy 2021:14

than non-smokers (OR=3.45, p-value=0.03). Increased
total cholesterol levels (OR=8.99, p-value=0.007) and
WC (OR=4.77, p-value=0.02) were also significantly asso
ciated with an increased risk of high plasma triglycerides
levels. No significant interaction results between waist
circumferences and cholesterol and glucose were observed
(p-value>0.05) (Table 6).

Discussion
This study aimed to investigate the risk associated with
tobacco and caffeine products use and MetS among
Palestinian refugee schoolchildren. There are several
remarkable findings in this study. First, refugee males
were significantly more likely to be identified as at higher
risk of tobacco and caffeine products use than females.
Cigarette smoking had a total prevalence of 10.5%, where
males (18.2%) had a significantly higher prevalence than
females (2.5%) among refugee schoolchildren. Waterpipe
was more common than cigarettes, with a total prevalence
of 17.7% (28.2% in males and 6.9% in females). These
results (male predominance) were consistent with other
local and global countries.6,15–18 Second, ED consumption
was common among schoolchildren, where its overall
prevalence was 48.9%, with a significant male predomi
nance (64.7%) compared to females (32.5%). This wide
spread prevalence and gender-based difference are
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Table 2 The Prevalence of MetS and Metabolic Abnormalities in Refugee Schoolchildren
Males

Females

P-value

MetS
WC (cm)

Yes
High

17(6.3)
18(5.4)

10(7.4)
16(9.4)

7(5.1)
2(1.2)

0.44
0.001*

FBS (mg/dL)

High

23(8.5)

14(10.4)

9(6.6)

0.26

HDL (mg/dL)
Triglycerides (mg/dL)

Low
High

160(40.8)
28(10.3)

78(42.4)
16(11.9)

82(39.4)
12(8.8)

0.55
0.40

Total cholesterol (mg/dL)

High

11(4.0)

5(3.7)

6(4.4)

0.78

LDL (mg/dL)
DBP (mmHg)

High
High

10(3.7)
26(7.9)

4(3.0)
11(6.5)

6(4.4)
15(9.3)

0.75
0.35

High

29(8.8)

11(6.5)

18(11.2)

0.14

Underweight
Normal weight
Overweight

14(4.2)
164(49.1)
74(22.2)

9(5.3)
80(46.8)
39(22.8)

5(3.1)
84(51.5)
35(21.5)

0.69

Obese

82(24.6)

43(25.1)

39(23.9)

Underweight

18(5.4)

13(7.6)

5(3.1)

Normal weight

182(54.5)

87(50.9)

95(58.3)

Overweight
Obese

67(20.1)
66(20.1)

32(18.7)
39(22.8)

35(21.5)
28(17.2)

SBP (mmHg)
2

BMI based on WHO (kg/m )

BMI based on CDC (kg/m2)

0.13

Notes: Data shown as n(%); *Significant. Increased WC: ≥90th percentile, elevated triglycerides: ≥150 mg/dL, low HDL: <40 mg/dL, SBP≥130 mmHg or DBP 85mmHg, and
elevated FBS ≥100 mg/dL (1, 2); Cholesterol: ≥200 mg/dL; LDL: ≥200mg/dL.
Abbreviations: WC, waist circumference; BMI, body mass index; FBS, fasting blood sugar; HDL, high-density lipoprotein; LDL, low-density lipoprotein; SBP, systolic blood
pressure; DBP, diastolic blood pressure; kg, kilogram; m, meter; cm, centimetre; mmHg, millimetre mercury; mg, milligram; dL, deciliter; MetS, metabolic syndrome; CDC,
Centers for Disease Control and Prevention; WHO, World Health Organization.

consistent with previous studies involving Palestinian refu
gee children and children in other countries.6,27,28,42
However, this high prevalence and the pattern of ED
consumption in children are problematic. A previous
study involving Palestinian schoolchildren found a very
high prevalence (95.7%) of ED consumption among those
who use illicit drugs, suggesting an association between
the two practices.6 Moreover, most ED consumers, either
males (78%) or females (63%), were consuming ED daily
or several times weekly, possibly increasing the risk of
getting caffeine toxicity, thus potentiating its side
effects.43–47
Our results showed that 22.2% of refugee schoolchil
dren were overweight, and 24.6% were obese, indicating
that refugee adolescents are more likely to develop dis
eases associated with obesity, such as metabolic diseases
and heart diseases.48 The overall prevalence of MetS in
refugee schoolchildren based on IDF criteria was high
(6.3%) and significantly higher among obese (21.5%)
than overweight (5.2%) with no gender differences. The
absence of previous local research on MetS was one of the
most salient constraints in predicting a change in the pre
valence of MetS and its components in refugee school
children. A previous local study on MetS among

4126

Powered by TCPDF (www.tcpdf.org)

Total

https://doi.org/10.2147/DMSO.S329675

DovePress

overweight and obese schoolchildren demonstrated that
the prevalence of MetS in this group was high (15.8%)
and was higher in obese (21.2%) than overweight (2.1%)
and schoolchildren with increased central obesity had
shown a significant increase in the clustering of metabolic
abnormalities.33 In this study, the most prevalent metabolic
abnormalities between refugee schoolchildren were
decreased HDL (40%), followed by increased triglycerides
(10.3%) and increased FBS (8.5%). Moreover, schoolchil
dren with increased central obesity were at higher risk of
having high triglyceride levels. Studies concerning central
obesity among Palestinian children are scarce.33,49 Central
obesity is more indicative of the MetS profile than BMI
and independently associated with the other MetS
components.50 In this study, central obesity was signifi
cantly higher in ED users than non-users and cigarette and
waterpipe smokers than non-smokers.
Energy drinks are highly caffeinated, sweetened, car
bonated beverages, contain 80–300 mg of caffeine and
various other stimulants and substances such as guarana,
taurine, or vitamins.51,52 Exposure to excesses of simple
sugars can lead to obesity and insulin resistance51,53 which
are considered the most significant factors for MetS.37 Our
results indicated that ED users have a higher increase in
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Cigarettes
Yes

Waterpipe
No

P-value

Yes

No

P-value

WC (cm)

78.9(15.0)

74.4(11.4)

0.024*

78.3(13.7)

74.1(11.3)

0.008*

BMI (kg/m2)
FBS (mg/dL)

22.8(6.3)
92.7(6.8)

21.9(5.0)
91.4(7.3)

0.15
0.45

22.8(5.5)
92.3(7.3)

21.8(5.0)
91.4(7.3)

0.055
0.52

Triglycerides (mg/dL)

99.2(51.2)

94.0(45.1)

0.58

115.0(66.7)

90.7(39.7)

0.01*

HDL (mg/dL)
Cholesterol (mg/dL)

43.4(9.8)
145.9(26.8)

49.4(12.4)
148.0(27.9)

0.015*
0.69

45.0(12.5)
148.1(29.5)

49.5(12.1)
147.8(27.4)

0.009*
0.93

LDL (mg/dL)

85.9(21.1)

88.0(24.6)

0.56

89.4(26.0)

87.9(23.9)

0.97

SBP (mmHg)
DBP (mmHg)

105.8(12.0)
61.2(12.2)

108.5(14.8)
66.1(13.0)

0.33
0.136

106.6(13.0)
61.8(10.7)

108.6(14.8)
66.4(13.3)

0.35
0.014*

Coffee

Black tea

WC (cm)

74.9(12.1)

74.9(11.1)

0.97

74.8(12.0)

74.6(10.7)

0.70

BMI (kg/m2)
FBS (mg/dL)

21.9(5.1)
91.3(7.2)

22.2(5.2)
92.2(7.3)

0.82
0.37

21.7(4.8)
91.7(7.4)

23.9(6.5)
90.1(6.3)

0.123
0.32

Triglycerides (mg/dL)

94.0(42.5)

95.9(53.6)

0.87

93.0(47.2)

91.7(31.3)

0.63

HDL (mg/dL)
Cholesterol (mg/dL)

48.4(12.2)
147.6(26.6)

50.1(12.5)
148.4(30.7)

0.32
0.71

48.8(12.4)
147.2(26.9)

49.7(10.9)
154.5(33.8)

0.58
0.38

LDL (mg/dL)

88.3(23.0)

87.7(27.4)

0.55

87.5(23.2)

93.7(31.2)

0.36

SBP (mmHg)
DBP (mmHg)

107.9(14.0)
65.6(12.4)

109.1(16.0)
65.6(14.8)

0.54
0.92

107.9(14.3)
65.2(12.7)

110.0(15.7)
68.0(15.2)

0.41
0.24

Energy drinks

Chocolate

WC (cm)a
BMI (kg/m2)

77.1(13.2)
22.5(5.5)

72.8(10.1)
21.5(4.8)

0.03*
0.17

74.4(11.8)
21.8(5.0)

81.4(116.6)
24.2(5.8)

0.008*
0.13

FBS (mg/dL)

93.0(7.0)

90.2(7.3)

0.003*

91.6(7.4)

91.1(6.4)

0.98

Triglycerides (mg/dL)
HDL (mg/dL)

99.1(48.6)
48.9(12.9)

90.5(42.7)
48.8(11.7)

0.26
0.91

94.6(46.6)
49.2(12.5)

94.7(33.8)
43.6(8.4)

0.59
0.04*

Cholesterol (mg/dL)

149.3(28.0)

146.5(27.6)

0.55

148.1(28.0)

144.4(24.5)

0.51

LDL (mg/dL)
SBP (mmHg)

89.4(24.5)
108.3(14.3)

87.1(24.0)
108.1(14.8)

0.27
0.95

87.9(24.5)
108.2(14.4)

90.6(21.4)
108.5(17.6)

0.79
0.54

DBP (mmHg)

65.1(13.9)

66.0(12.1)

0.53

65.8(12.9)

63.0(14.6)

0.92

Notes: Data shown in mean (SD); *Significant. Increased WC: ≥90th percentile, Increased FBS: ≥100 mg/dL; increased triglycerides: ≥150 mg/dL, Low HDL: <40 mg/dL,
Increased SBP: ≥130 mmHg or DBP ≥85mmHg; Increased Cholesterol: ≥200 mg/dLl; Increased LDL: ≥200 mg/dL.
Abbreviations: WC, waist circumferences; BMI, body mass index; FBS, fasting blood sugar; HDL, high density lipoprotein; LDL, low density lipoprotein; SBP, systolic blood
pressure; DBP, diastolic blood pressure; kg, kilogram; m, meter; cm, centimetre; mmHg, millimetre mercury; mg, milligram; dL, deciliter.

central obesity and fast blood sugar than non-users. In
agreement with previous studies, the adjusted binary logis
tic regression results revealed that ED users had a 5-folds
higher risk of having MetS than non-users.54,55 This asso
ciation probably results from high sugar and caffeine
levels in these drinks, which affect glucose profile.55 Our
results indicated that ED consumption was not associated
with high levels of triglycerides. A previous study demon
strated that ED consumption was associated with increased
triglycerides at age 20 and a low level at age 22 years.56
Collectively, these results suggest that there is no clear
evidence for the association between ED consumption and

Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy 2021:14

high triglycerides in adolescents. Overall, there seems to
be a high level of under-recognised and undertreated MetS
among refugee schoolchildren, specifically ED consumers.
Considering the high prevalence and the pattern of ED
consumption among refugee schoolchildren and its asso
ciation with MetS and other side effects, we recommend
implying substantial restrictions on Palestinian children’s
access to ED in refugee camps and possibly other
Palestinian regions. Moreover, we recommend integrating
ED consumption screening and cessation strategies into
health services provided for Palestinian refugees. In addi
tion, further research is warranted to investigate the
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Table 4 Univariate Analysis for Metabolic Syndrome and Tested CE/PS
Have Metabolic

Do Not Have Metabolic

Odds

95% Confidence

Syndrome

Syndrome

Ratio

Interval

P-value

Cigarette smoking

Yes
No

5(19.2)
12(4.9)

21(80.8)
232(95.1)

4.60

1.48–14.32

0.008*

Waterpipe smoking

Yes
No

6(14.3)
11(4.8)

36(85.7)
217(95.2)

3.29

1.14–9.45

0.027*

Energy drink
consumption

Yes
No

14(11.2)
3(2.1)

111(88.8)
142(97.9)

5.97

1.67–21.29

0.002*

Coffee
consumption

Yes
No

13(6.5)
4(5.6)

187(93.5)
67(94.4)

1.16

0.37–3.70

1.00

Black tea
consumption

Yes
No

14(5.9)
2(6.7)

225(94.1)
28(93.3)

0.87

0.19–4.03

0.70

Chocolate
consumption

Yes
No

13(5.2)
4(21.1)

236(94.8)
15(78.9)

0.20

0.06–0.71

0.02*

Gender

Male
Female

10(7.4)
7(5.1)

125(92.6)
129(94.9)

1.47

0.54–3.99

0.45

Body mass index

Underweight
Normal

0(0.0)
0(0.0)

14(100.0)
134(100.0)

weight
Overweight

3(5.2)

55(94.8)

Obese

14(21.5)

51(78.5)

High
Normal

1(10.0)
16(6.1)

9(90.0)
245(93.9)

Low-Density
Lipoprotein

<0.001*

1.70

0.20–14.27

0.62

Notes: Data shown as n (%); *Significant.

association between ED consumption and MetS and other
health conditions in non-refugee children since such
results might help better understanding the aetiology of
MetS in an early stage of life.

Cardiovascular disease is the most common leading
cause of mortality among Palestinians.57 A low level of
serum HDL cholesterol was established to be an indepen
dent risk factor for coronary artery disease and

Table 5 Model 1: Adjusted Binary Logistic Regression for MetS and Tested CE/PS Use
Metabolic Syndrome (Yes)#

Variable

Reference Category

Odds Ratio

95% (CI)

P-value

Cigarettes smoking

Yes

No

3.07

0.56–16.9

0.20

Waterpipe smoking

Yes

No

1.36

0.30–6.13

0.69

Energy drink consumption
Coffee consumption

Yes
Yes

No
No

9.97
1.22

1.45–68.39
0.27–5.56

0.019*
0.80

Chocolate consumption

Yes

No

0.14

0.02–0.96

0.046*

Black tea consumption

Yes

No

7.87

0.57–109.1

0.12

Gender

Male

Female

0.79

0.16–3.84

0.77

0.80
1.35

0.40–1.59
1.19–1.52

0.52
<0.001*

Age
Body Mass Index

Notes: #Reference category is No metabolic syndrome; *Significant.
Abbreviations: CI, confidence interval; MetS, metabolic syndrome; CE/PS, cognitive enhancers/psychostimulants.
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Table 6 Model 2: Adjusted Binary Logistic Regression for Increased Triglycerides and CE/PS Use

Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy downloaded from https://www.dovepress.com/ by 213.6.238.146 on 29-Sep-2021
For personal use only.

High Triglycerides Plasma Level Yes#
Variable

Reference

OR

95% (CI)

P-value

Cigarettes smoking

Yes

No

0.67

0.15–3.10

0.611

Waterpipe smoking
Energy drinks consumption

Yes
Yes

No
No

3.45
0.94

1.30–10.60
0.33–2.65

0.03*
0.90

Coffee consumption

Yes

No

0.43

0.15–1.20

0.11

Chocolate
Black tea consumption

Yes
Yes

No
No

0.59
2.00

0.13–2.71
0.33–12.90

0.49
0.45

WC

High

Normal

4.77

1.29–17.68

0.02*

FBS
Cholesterol

High
High

Normal
Normal

0.99
8.99

0.93–1.06
1.85–43.75

0.835
0.007*

Gender
Age

Male

Female

1.35
0.78

0.47–3.85
0.47–1.29

0.57
0.33

1.05

0.95–1.17

0.34

Body mass index (BMI)
#

Notes: Reference category is Normal triglycerides plasma level; *Significant. Increased WC: ≥90th percentile, Increased FBS: ≥100 mg/dL; Increased Cholesterol: ≥200 mg/dL.
Abbreviations: OR, odds ratio; CI, confidence interval; CE/PS, cognitive enhancers/psychostimulants; WC, waist circumferences; FBS, fasting blood sugar.

cardiovascular disease.57–61 It is also associated with MetS
and type 2 diabetes.62 Previous local studies on adults and
children demonstrated that low HDL was associated with
increased triglycerides and central obesity among
Palestinians.19,32–34,57,63 In agreement with these studies,
our results showed that low HDL was the most prevalent
metabolic abnormality among refugee schoolchildren
(40%). Moreover, central obesity and dyslipidemia were
observed in tobacco smokers more than in non-smokers.
Both cigarette and waterpipe smokers had decreased levels
of HDL. At the same time, increased triglyceride levels
were only observed in waterpipe smokers. Evidence from
the literature suggests that both cigarettes and waterpipes
in adults cause increased triglycerides.64 Waterpipe deli
vers 56-fold higher smoke volume compared to
cigarettes.65 Therefore, this considerably higher exposure
could explain the effects of waterpipe on triglycerides
compared to cigarettes.65 Association between waterpipe
smoking and eating disorders was also observed among
Palestinians in a previous study.66 This association could
indicate that waterpipe smoking could be associated with
unhealthy food behaviours for weight loss among
Palestinians. Further investigation is recommended.
Based on univariate analysis results, both cigarette and
waterpipe smokers were at a higher risk of having MetS
than non-smokers. However, the adjusted binary logistic
regression results revealed that no significant association
with MetS for both. Smoking was associated with ED
consumption, and the higher risk of MetS among smokers
could be caused by their concurrent ED consumption.67

Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy 2021:14

Further research is recommended to get more definitive
answers about this association between smoking and MetS
in children. Moreover, the gender-based ratio, male to
female, in waterpipe smoking (4:1) was tighter than the
cigarette smoking ratio (9:1). The tighter gap in gender
ratio among waterpipe smokers is probably due to higher
social acceptance of female waterpipe smoking than cigar
ette smoking.17 Since no studies were conducted pre
viously to detect this population at risk, the narrow
gender gap in this study emphasises the need for further
studies to investigate the risk factors associated with
increased risk of waterpipe smoking in females in the
general Palestinian population.
Evidence from the literature suggests that coffee and
tea are associated with decreased risk of MetS in
adults.68,69 However, our results suggest that black tea
and coffee consumption were not significantly associated
with triglyceride levels in refugee schoolchildren, in con
trast to the results of a meta-analysis involving adults.70
Thus, the relationship between coffee consumption with
MetS somehow remains vague. It needs more analysis and
more research involving children to investigate further the
association between these two substances and MetS and
triglyceride levels. On the other hand, chocolate consu
mers have decreased levels of central obesity and
increased levels of HDL than non-consumers. In agree
ment with a meta-analysis study involving adults,71
a significant reduction in MetS risk was associated with
chocolate consumption among refugee schoolchildren. The
protective effect probably results from flavonoids, which

https://doi.org/10.2147/DMSO.S329675

DovePress

Powered by TCPDF (www.tcpdf.org)

4129

Dovepress

Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy downloaded from https://www.dovepress.com/ by 213.6.238.146 on 29-Sep-2021
For personal use only.

Damiri et al

have a role in reducing oxidative stress, increasing the
endothelial prostacyclin production, increasing insulin
receptors sensitivity, altering lipid metabolism, and inhi
biting angiotensin-converting enzyme.72 A previous local
study demonstrated that chocolate consumption was asso
ciated with decreased risk of eating disorders among
young Palestinians.66 It has been found that there is
a relationship between guilt feeling when eating chocolate
and developing abnormal eating behaviours; the high the
guilt score, the more tendency to report symptoms such as
binging and vomiting.73
This study has some limitations. Some limitations were
caused by involving refugee schoolchildren from only the
north of the West Bank. It also did not investigate CE/PS
consumption quantitatively nor the quantity of consumed
carbohydrates and caffeine. Moreover, no inferences could
be made regarding causality as this is a cross-sectional
study. Furthermore, this study was conducted during the
COVID-19 pandemic. In the setting of COVID-19 quar
antine, the possible effect of COVID-19 on CE/PS use
among students is unknown. Moreover, physical activity,
one of the critical factors which affect the prevalence of
MetS and its components, was not evaluated in this
research. Although this study has some limitations, it
was the first study to suggest an association between ED
consumption and MetS in refugee schoolchildren.
Moreover, it was the first study to find an association
between waterpipe smoking and high triglycerides levels
in refugee schoolchildren.

Conclusions
The findings of this study present a serious threat to the
current and future health of Palestinian refugee school
children. The results showed an alarming prevalence of
tobacco and caffeine use in refugee adolescents of both
genders and those with metabolic syndrome, indicating
that they are at higher risk of cardiovascular disease and
coronary artery disease. Thus, their use justifies great
attention. The high prevalence of ED consumption and
waterpipe smoking among Palestinian refugee school
children is problematic. Their use was associated with
higher odds of metabolic syndrome and dyslipidemia
among Palestinian refugee schoolchildren. This problem
requires unique treatment and prevention strategies.
Moreover, chocolate consumption was associated with
a significantly decreased risk of MetS. Further investiga
tion is required to address the direction of this relation
ship. It is known that levels of HDL are modifiable
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through behavioural factors, including smoking and
diet. Smoking cessation is associated with an up to
10% increase in HDL level.74 Considering all these
results, we recommend non-pharmacologic approaches
that can effectively increase serum HDL levels in
schoolchildren, including weight control, specific nutri
tional choices, and smoking cessation, to be adapted.57,75
Our findings suggest the need to integrate tobacco and
caffeine products use prevention and treatment into preexisting health services offered to refugee adolescents in
the West Bank by the United Nations Relief and Works
Agency (UNRWA) to reduce future negative health con
sequences from their use. In previous national studies,
the metabolic syndrome among tobacco and caffeine
product users was an under-recognised and neglected
health issue. We recommend further studies in other
schoolchildren ages from different localities. Such stu
dies are essential in drawing protective policies for vul
nerable groups and studying the aetiology of metabolic
syndrome.
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