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Background: The metabolic syndrome (MetS) is a major public health and clinical chal-
lenge worldwide. However, limited data are available in the Gaza strip. This study was
undertaken to evaluate the prevalence of MetS and its association with atherosclerotic risk
factors and cardiovascular diseases among Gazan adults’ community.

Methods: A cross-sectional study was conducted in 2017, among all adults >25 years of
age. Participants were selected by stratified cluster sampling method, in five governorates
(urban, camps and rural) of Gaza strip. Questionnaires on socioeconomic status, lifestyle and
cardiovascular risk factors were completed for 2107 participants. The cardiovascular diseases
included clinical history of coronary artery disease (CAD), Lower extremity artery disease
(LEAD diagnosed as ankle brachial index < 0.90) and history of stroke. MetS was defined
based on the International Diabetes Federation criteria (IDF).

Results: Among participants, 864 (41%) fulfilled the definition of MetS higher in females than
males (50% vs 39%). In both genders, MetS prevalence increased significantly with age
(p<0.001). Subjects with MetS were more obese (73.0% vs 29.4%), hypertensive (49.9% vs
13.0%), diabetic (36.8% vs 5.8%) and had more often low physical activity (58.1% vs 41.3%).
Additionally, lipids profiles disorders were more prevalent in cases with MetS. We found MetS
significantly associated with all cardiovascular conditions with odd-ratio (95% CI) respectively
at 2.4 (95% CI 1.8-3.4) for CAD, 1.5 (95% CI1.1-1.9) for LEAD and 2.1 (95% CI 1.3-3.5) for
stroke.

Conclusion: The MetS is highly prevalent in the Palestinian population, particularly among
women. Subjects with MetS are at significantly elevated risk for cardiovascular diseases.
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Introduction

The Metabolic syndrome (MetS) is a major public health and clinical challenge
worldwide. It is defined as a cluster of clinical and metabolic disorders associated
with increased risk of atherosclerosis cardiovascular disease (CVD) and mortality.1
The overall prevalence of MetS varies according to geographic and socio-demo-
graphic factors, as well as the diagnostic criteria. Globally, the prevalence of MetS
ranges from 10% to 40%.> The MetS increases by 5-fold the risk of type 2 diabetes
mellitus and 2-fold the risk of developing CVD.? Also, patients with MetS are 24
times more likely to die of cardiovascular events than those without MetS.* The
MetS occurs more frequently through the combination of several factors and
increase the cardiovascular risk beyond the risk associated with individual factors
alone.” The risk increases with the number of MetS components present.® The

syndrome occurs most often in populations characterized by high prevalence of
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obesity and physical inactivity.’ The major causes leading
to MetS are insulin resistance, obesity, unhealthy lifestyle,
and genetic predisposition.”® In the Middle-East region,
the MetS affects one in four people.” In Palestine, some
studies on MetS based on inhomogeneous criteria are
available. The prevalence of MetS varies from 17.1% to
23%; however, none study reported the relationship
between cardiovascular risk factors or CVD and MetS.'*!!

This study aims to determine a recent prevalence of
MetS as defined by IDF criteria, and to examine the
associated atherosclerotic risk factors and cardiovascular
diseases among large Gazan community.

Methods
Subjects And Study Design

We conducted a cross-sectional study using stratified clus-
ter sampling method in 2017 in the five-residential gover-
norates of Gaza. In each governorate, one city was
selected; within each city one camp area and 2-3 rural
and urban areas were randomly chosen. Within each camp,
either urban, or rural, a sample block (a group of buildings
that form a locality) was selected and a cluster of 15 to 20
households were randomly chosen. The investigators went
from door to door, and in every house, all subjects ageing
>25 years were interviewed and examined. In this study,
2240 individuals were included. Among them, 133 sub-
jects were excluded from the analysis due to either an ABI
>1.40 (114) or missing data on waist circumferential
(WC), and biochemical values included in the definition
of the MetS (19), leaving 2107 subjects for the analysis.

Data Collection

Each participant was interviewed and completed a question-
naire that included: socio-demographic variables, lifestyle,
medical history of chronic diseases, and the international
physical activity questionnaire (IPAQ) short form.

Measurements

All measurements were taken by nurse’s staff. Height and
weight were measured with the foot and wearing light cloth-
ing, with a wall-mounted stadiometer and an electronic scale
(Seca, Hamburg, Germany). Body mass index (BMI kg/m?)
was calculated as the weight in kilograms divided by the
square of the height in meters. Waist circumference was
measured at the mid-distance between the tenth rib and the
iliac crest. Blood pressure (BP) was measured once in both
arms. A hand-held Doppler probe was used to measure the

blood pressure in both arms and ankles (both posterior tibial
and dorsalis pedis arteries).'? The ankle brachial index (ABI)
was measured at each leg and the lowest between the two
ankles was retained as the subject’s ABI.

Venous blood sample for lipids profiles including total
cholesterol (TC) high-density lipoprotein cholesterol
(HDL-C) and triglycerides were taken by nurse’s staff
from antecubital vein and sent to the laboratory for analy-
sis using standard methods.

The low-density lipoprotein cholesterol (LDL-C) was
calculated by Friedewald equation. Whole blood glucose
was measured using glucometer. The study was conducted
in accordance with the declaration of Helsinki and the
Palestinian research institution.

Definition Of Metabolic Syndrome
According to the International Diabetes Federation (IDF)
definition, MetS was defined in case of WC >94 ¢m in men
and >80 cm in women (all participants were Caucasians and
the European norms are used for Eastern Mediterranean
population), plus two of the four following factors: 1)
high blood pressure >130/85 mmHg or on anti-hypertensive
drugs, 2) triglycerides level >150 mg/dL, 3) low HDL
cholesterol level <40 mg/dL in males and <50 mg/dL in
females, and 4) fasting glucose level >100 mg/dL or known
to have type-2 diabetes."

Diabetes mellitus (DM) was defined as capillary blood
sugar level >126 mg/dL if the participant was fasting or >200
mg/dL if the participant was non-fasting and or self-reported
as currently taking any diabetes medications.'* We consid-
ered subjects with hypertension (HTN), if their average sys-
tolic blood pressure (SBP) in both arms was >140 mmHg or
their average diastolic blood pressure (DBP) >90 mmHg, or
if they were being treated for HTN.'>'® Coronary artery
disease (CAD) was defined in our study by self-reported
history of hospitalization for angina pectoris, myocardial
infarction, procedures performing percutaneous coronary
intervention or coronary bypass graft and after verification
of their medical prescription list. Stroke history was identi-
fied in case of positive answer to the question: “Have you
ever been told by a physician that you suffered a stroke? And
by a documented history of stroke. Lower extremity artery
disease (LEAD) was defined as ABI < 0.90.

Statistical Analysis

All data were analyzed with the SPSS statistical software
version 22.0 (Chicago, Illinois, USA). Continuous variables
were expressed as mean =+ standard deviation, and
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categorical variables were expressed as percentages. The

comparison of qualitative variables between persons with

and without MetS was expressed by frequency distribution

and cross-tabulation and was

Table | The Characteristics Of The Study Participants With And Without Metabolic Syndrome

compared using the

Variables Whole Population MetS No MetS P-value
n=2107 n=864 (41%) n=1243 (59%)

Age, years 47.17£14.3 53.212.7 42.9+13.9 <0.001

Women, n (%) 1067(50.6) 532 (49.9) 535 (50.1) <0.001

Areas

Urban, n (%) 752(35.6) 318 (36.8) 433 (34.8) 0.623

Rural, n (%) 493(23.4) 196 (22.7) 297(23.9)

Camp, n (%) 863(41.0) 350 (40.5) 513 (41.3)

Education level*

Primary education, n (%) 324(15.4) 180 (20.8) 144 (11.6) <0.001

Secondary + High school, n (%) 1082(51.4) 461 (53.4) 621 (50.0)

University + Post graduate, n (%) 701(33.3) 223 (25.8) 478 (38.5)

Physical activity

Low, n (%), n (%) 1015(48.2) 502 (58.1) 513 (41.3) <0.001

Moderate, n (%) 657(31.2) 233 (27.0) 424 (34.1)

High, n (%) 435(20.6) 129 (14.9) 306 (24.6)

Income

<3008%, n (%) 1326(62.9) 574 (66.4) 752 (60.5) 0.006

23008$, n (%) 781(371) 290 (33.6) 491 (39.5)

Marital status*

Single, n (%) 161(7.6) 28 (3.2) 133 (10.7) <0.001

Married 1792(85) 740 (85.6) 1052 (84.6)

Divorced or widow, n (%) 154(7.3) 96 (11.1) 58 (4.7)

Body mass index

Normal (18.5-25.9 kg/m?), n (%) 419(19.9) 18 (2.1) 401 (32.2) <0.001

Overweight (25.9-29.9 kg/m?), n (%) 691(32.8) 215 (24.9) 476 (38.3)

Obese 2(30 kg/m?), n (%) 997(47.3) 631(73.0) 366 (29.4)

CVD risk factors

Hypertension, n (%) 592(28.1) 431 (49.9) 161 (13.0) <0.001

Diabetes mellitus, n (%) 390(18.5) 318 (36.8) 72 (5.8) <0.001

Current smoking, n (%) 489(23.2) 138 (16) 351 (28.2) <0.001

Lipids profiles

Total Cholesterol = 240 (mg/dL), n (%) 178(8.4) 100 (11.6) 78 (6.3) <0.001

Low HDL cholesterol, n (%) 178(8.4) 748 (88.6) 726 (58.4) <0.001

LDL cholesterol level 2160, n (%) 1474(70.0) 90 (10.5) 77 (6.2) <0.001

Triglycerides level 2150, n (%) 833(39.5) 591 (68.4) 242 (19.5) <0.001

CVD comorbidities

CAD, n (%) 170(8.1) 104 (12.0) 66 (5.3) <0.001

Stroke, n (%) 63(3.0) 37(4.3) 26 (2.1) 0.004

LEAD (ABI<0.90), n (%) 274(13.0) 134 (15.5) 140 (11.3) 0.004

Medications use

Statins, n (%) 226(10.7) 176 (20.4) 50 (4.0) <0.001

Aspirin, n (%) 498(23.6) 318 (36.8) 180 (14.5) <0.001

Notes: Education status™: primary level (0-6 years), secondary level (7-12), and high level >12 years. Marital status*: single. married and divorced or widow.
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Figure | Metabolic syndrome according to gender and stratified by age group.
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Figure 2 Frequency of each component of metabolic syndrome by gender.

Chi-square tests or the Fisher exact. Variables with a uni-
variate p- value < 0.25 were selected for further multivariate
analysis. Univariate and multivariate logistic regression
analyses were performed to evaluate the association
between MetS and other factors. A p-value < 0.05 was
considered as the significance level.

Ethics
This study was approved by the Palestinian Health
Research Council Helsinki Committee and was conducted

in accordance with the Declaration of Helsinki. All parti-
cipants provided written informed consent.

Results

Among the 2107 participants (1040 males and 1067
females), MetS was found in 864 subjects (41%, 95% CI:
39-43), with higher rate in females than in males (50%,
95% CI:48-52 vs 32%, 95% CI: 30-34, p< 0.001). Clinical
characteristics and metabolic measures of the study popula-
tion according to MetS are presented in Table 1. Individuals
with MetS were more likely to be older, obese, with low
physical activity, lower level of education, and had more
prevalent cardiovascular risk factors such as diabetes,
hypertension and lipid disorders. Also, history of CAD,
stroke and LEAD were more prevalent in patients with
MetS (12%,
Aspirin are more commonly used in participants with MetS.

4.3%, and 15.5%, respectively). Statins and

The prevalence of MetS increased with age in both gen-
ders, ranging from 13% (95% CI: 11-14) in the age category
25-35 years to 50% (95% CI: 47-52) in the age category
55-64 years in males, and from 16% (95% CI: 14-17) to
79% (95% CI: 77-81) in the corresponding age categories in
females. The rate decreases after age of 65 years for both
genders (Figure 1).

Figure 2 displays the prevalence of each component of
the MetS in relation to gender. Central obesity and hyper-
glycemia were the most common conditions contributing
to the MetS mainly in female than in males with signifi-
cant P-value.

The association of each CVD with the MetS compo-
nents is reported in Table 2. Low HDL cholesterol level as
well as high triglyceride level, hyperglycemia, and elevated
blood pressure were the components associated with the
highest risk for CAD (OR= 2.9, 2.7, 2.4, 2.0, respectively).
While hyperglycemia, high blood pressure and high trigly-
ceride level were the factors associated with the highest risk

Table 2 Association Of CAD, Stroke And LEAD With Each Components Of Metabolic Syndrome

Components Of MetS CAD Stroke LEAD

OR (95% CI) P-value OR (95% CI) P-value OR (95% CI) P-value
Central obesity 1.0 (0.66—1.45) 0916 1.2 (0.61-2.19) 0.643 0.8 (0.60-1.15) 0.256
High BP 2.0 (1.43-2.90) <0.001 3.8 (2.01-7.31) <0.001 2.0 (1.51-2.65) <0.001
High triglyceride 2.7 (1.92-3.91) <0.001 3.7 (2.00-6.72) <0.001 0.9 (0.68-1.16) 0.386
Low HDL-C 2.9 (1.78-4.55) <0.001 1.5 (0.78-2.72) 0.241 0.9 (0.66—1.14) 0.305
Hyperglycemia 2.4 (1.67-3.33) <0.001 4.1 (2.32-6.78) <0.001 1.4 (0.98-1.85) 0.06

Note: Each Logistic regression model was adjusted for age and gender.

Abbreviations: BP, Blood pressure; CAD, Coronary artery disease; Cl, confidence interval; HDL-C, high-density lipoprotein cholesterol; LEAD, Lower extremity artery

disease; OR, odd-ratio.
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Table 3 Independent Factors Associated With Metabolic Syndrome In Males

Variables Univariate Analysis Multivariate Analysis

OR 95% CI P-value OR 95% CI P-value

Age (years) 1.04 (1.03-1.05) <0.001 1.04 (1.03-1.05) <0.001

Current smoker 1.5 (1.14-1.94) 0.004

Income 1.1 (0.85-1.45) 0.425

Marital status

Single Ref. Ref.

Married 5.2 (2.34-11.31) <0.001 2.3 (1.04-5.37) 0.039

Divorced or widow 6.8 (1.86-24.6) 0.004

Education

Education low 1.2 (0.76-1.78) 0.485

Secondary 1.2 (0.93-1.64) 0.137

High Ref.

Physical activity

Low 2.3 (1.61-3.39) <0.001 1.7 (1.14-2.47) 0.009

Moderate 1.6 (1.1-2.3) 0.017

High Ref. Ref.

Hypertension history 5.1 (3.76-6.80) <0.001

Diabetes history 7.1 (4.98-10.04) <0.001

Cardiovascular diseases

CAD 2.1 (1.32-3.02) <0.001

Stroke 1.8 (0.93-3.62) 0.079

LEAD 1.3 (0.84-1.92) 0.259

Note: Multivariate analysis: adjusted for: Age, smoking, marital status, education level, physical activity.

of stroke (OR= 4.1, 3.8, 3.7) respectively. Elevated blood
pressure remains the main component associated with high
risk of LEAD (OR=2.0; CI 1.5-2.7; p< 0.001).

The association of MetS with all demographic and
cardiovascular variables is separately presented in males
and females (Tables 3 and 4). The association with MetS
increases with age for both genders. In male gender Low
physical activity remains positive (OR= 1.7; CI 1.2-2.4;
p= 0.009). Also, married males and females were at high
risk for MetS (OR= 2.3; CI 1.0-5.4; p= 0.03, OR= 1.9; CI
1.1-3.3; p=0.04), respectively. Furthermore, we failed to
detect an association between smoking, education level
and physical inactivity with metabolic syndrome.

Discussion

The current study performed in a large sample of adults in
age >25 years reveals a high prevalence of MetS in the
Palestinian community of the Gaza Strip, up to 41%, based
on IDF definition. The prevalence was higher in women
(49.9%). The prevalence estimated in the current study is
superior to that reported in a previous study carried out
among a small sample size in different regions of

Palestine. The most recent was a study among 230 adults
aged 20-65 years in the Gaza strip, the prevalence of MetS
reported was 23%.'% Also, In two different studies in two
Palestinian camps in west bank, Rizkallah et al, and
Massad et al, reported a prevalence of MetS up to 58%
and 27% in females.'”'® In the present study, central
obesity was two times higher in females than in males
(67.2% vs 32.8%), respectively. Waist circumference as
indicator of visceral adiposity has been identified as a
stronger predictor of CVD and type 2 diabetes.'® The
female predominance is not surprising in our study and
could be explained by the fact of high and rising frequency
of obesity, diabetes and hypertension in our community,
mainly in females.”® The relationship between the elevated
prevalence of MetS in women and android fat distribution
and the predominant menopausal components was not
analyzed. These factors may contribute to the results. In
2016, the Global Burden of Disease project supported
these findings and pointed out that Palestine is one of the
countries where the prevalence of obesity and diabetes is
very high.?' Our results are consistent with those from
Middle-East studies, which the burden of MetS was
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Table 4 Independent Factors Associated With Metabolic Syndrome In Females

Variables Univariate Analysis Multivariate Analysis
OR 95% CI P-value OR (95% CI) P-value
Age 1.07 (1.06-1.09) <0.001 1.07 (1.06—1.08) <0.001
Current smoker 0.9 (0.39-1.87) 0.859
Income in $ 1.3 (1.02-1.71) 0.004
Marital status
Single Ref. Ref.
Married 2.9 (1.84.9) <0.001 1.9 (1.05-3.34) 0.04
Divorced or widow 5.4 (3.1-10.1) <0.001
Education level
Education low 4.4 (3.1-6.5) <0.001
Secondary 1.8 (1.4-2.4) <0.001
High Ref.
Physical activity
Low 2.1 (1.4-2.8) <0.001 1.4 (0.97-1.97) 0.075
Moderate 1.2 (0.8-1.8) 0.283
High Ref. Ref.
HTN history 9.9 (7.05-13.77) <0.001
Diabetes history 19.4 (11.3-33.4) <0.001
Cardiovascular diseases
CAD 5.2 (2.82-9.97) <0.001
Stroke 3.1 (1.31-7.41) 0.010
LEAD 1.4 (1.05-1.96) 0.048

Note: Multivariate analysis: adjusted for: Age, smoking, marital status, education level, physical activity.

estimated to affect a large population, and the prevalence
varies from 44% in Turkey,”> 30% In Tunisia® to 31.6%
in Saudi Arabia.** In all these reports published in the
Middle-East region, the prevalence was also higher in
females and the most common components were HDL
cholesterol and central obesity.”

In our study, the prevalence MetS was found (12.0%,
4.3%, and 15.5%) in subjects with CAD, stroke and LEAD
and the association was statistically significant, and the
OR increased according to the number of components of
MetS. We found that individuals with MetS had a two-fold
greater risk of suffering CVDs (CAD, stroke, LEAD)
which is similar to the increased risk described for other
countries. In a meta-analysis based on NCEP-APIII defini-
tion of MetS, the risk estimates were approximately 1.6 for
CVD.” 27 Gami et al, in a large meta-analysis involving
43 cohorts and 17 2573 participants found that MetS itself,
apart from its components, was associated with an
increased risk of cardiovascular events +54 times after
adjustment.”® In the Botnia study in Finland and Sweden
which recruited 4483 subjects aged 35-70 years, the risk

of CAD and stroke tripled in subjects with MetS with an
absolute 10% increase in cardiovascular mortality during
6.9 years of follow-up.”®

Limitations

As a cross-sectional design of our study, all associations
reported cannot be considered as a causative relationship.
Also, possible bias could have been introduced since study
was conducted at home and data concerning risk factors
were self-reported, another potential concern was that
HDL cholesterol, triglycerides, and blood glucose levels
were measured only once, which might have led to random
error. The strength of the study lies in a large population-
based study representative of the Palestinian community,
and we describe for the first time the relationship between
MetS and cardiovascular diseases.

Conclusion

The MetS is a collection of risk factors and a complex condi-
tion with high socioeconomic cost, its consequences constitute
a heavy burden. Our findings are alarming and should alert
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policy makers to consider primary prevention through a stron-

ger public information to sensitize Palestinians on the hazards

of sedentary lifestyle and obesity, because individuals with

MetS can be easily screened according to the criteria, it is

essential to identify and properly manage each of its compo-

nents to delay the appearance of its complications.
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