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Abstract:

Background: Metabolic Syndrome (Met S)
is a collection of concurring risk factors asso-
ciated with cardiovascular conditions mainly
insulin resistance, dyslipidemia, obesity and
hypertension. The current study was designed
to observe the prevalence of Met S in school
going children and assess the association
between various components of Met S. Ma-
terials and Method: This analytical cross-
sectional study was conducted on 72 school
children who visited the outpatient depart-
ment at King Khaled University Hospital from
March 2016 to February 2017. Blood samples
were collected from the participant enrolled
in the study for hematological assay. Anthro-
pometric study was done by calculating the
Body Mass Index (BMI) and Waist Circum-
ference (WC). Biochemical parameters such
as glycemia, total cholesterol, LDLc, HDLc,
and triglycerides were estimated to recognize
the existence of Met S. The National Choles-
terol Education Program (NCEP) consensus
was used for defining Met S in children and

adolescent. Results: Our results showed the
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prevalence of Met S in 16.7% of the chil-
dren. Waist circumference and LDLc were
the most prominent risk factors for Met S
and Diastolic blood pressure appeared to be
the least prominent risk factor. Fasting blood
sugar (FBS) was significantly higher on the
comparison between metabolic and non-met-
abolic syndrome cases. A significant asso-
ciation was observed between fasting blood
glucose (FBS) and Triglyceride levels when
compared among males and females’ cases
of Met S. Conclusion: The high prevalence
of Met S in children is a worrying panorama
and a multifaceted approach concerning par-
ents, educators, health professionals and this
problem should be addressed more essentially
through the media. We suggest more studies
focusing on identification, intervention and
prevention programs to reduce the risk factors
of this syndrome in childhood and to reduce
future diabetes and cardiovascular disease.
Previous studies present with inconsistent
findings in terms of both prevalence of Met S
and using different criteria for defining Met S
that needs formulating a universal definition

of the metabolic syndrome for children.
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Background Introduction:

The prevalence of overweight and obesity is
becoming a global threat both among elderly
and children. Overweight prevalence tripled
in U.S. among children and teenagers in the

past 2 decades'. As per the recent evaluations,

17.1% of children under age 2-19-years are
overweight!. Data from Kingdom of Saudi
Arabia (KSA) and other countries in the re-
gion shows the prevalence of Met S is 18-40%
which solely depends on criteria of defining
Met S, the population group studied and other

sociodemographic profiles.>® There has been
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continuing increase in prevalence of obesity
and which is expected to rise further due to
economic and social transformations in Saudi
Arabia that leads to sedentary lifestyle.® The
critical consequences of this tendency holds
huge impact on morbidity, mortality and

health services expenditure.

Metabolic Syndrome (Met S) is a multisys-
tem disorder characterized by a cluster of
metabolic abnormalities that increases the
risk of developing cardiovascular and dia-
betes dieases’. These abnormalities include
Diabetes, Hypertension, Obesity and Dyslip-
idemia (elevated triglyceride, low high-den-
sity lipoprotein (HDL-C), raised low-density
lipoprotein cholesterol (LDL-C)’. Central and
abdominal obesity remain the cardinal clini-
cal feature of this syndrome®. The specific
mechanism and pathophysiology of Met S
is not fully understood. Several groups have
suggested different criteria for diagnosing
this condition®!°. Contributing factors to de-
veloping this condition include weight gain,
aging, inheritance, endocrine maladies like
polycystic ovary syndrome in females in re-
productive age and with sedentary lifestyle.!
Changes in blood lipids associated with Met
S are raised Triglycerides, high LDL, and a
reduced HDL!. It has been estimated that a
quarter of the world’s population is affected
by Met S'. In western countries, the major
cause of deaths seems to be cardiovascular

disorders.'?

Despite of rising metabolic syndrome preva-

lence rate, there is no consistent criteria avail-

able for diagnosing the metabolic syndrome
in pediatric age group in terms of components
and cutoff points. In children and adolescents,
the cutoff points for the metabolic syndrome
is based on percentiles and adjusted values
adolescents'*!*. There is lot of lacunae in lit-
erature worldwide in terms of metabolic syn-
drome prevalence in this group of children.
Among Arab populations, metabolic syn-
drome has not been extensively studied, but
the available data suggest that it is an increas-
ingly common problem.' One of the possible
reason for variation in prevalence could be
the different age groups and definitions used
in the study.

This study was primarily designed to estimate
the prevalence of metabolic syndrome us-
ing the definition suggested by the National
Cholesterol Education Program (NCEP) III
among school children attending outpatient
department in King Khaled Hospital, Maj-

maah, Saudi Arabia.
METHODS
Ethical Principles:

Ethics committee approval was provided by
the Majmaah University scientific commit-
tee. After getting a written informed consent
from parents/guardians of all respondents, the
self-designed questionnaire was completed.
Additionally, all children gave their verbal

consent.
Group of children

We have included in this study,72 children
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[42% female (n = 30) and 58% male (n=42)],
aged 6-13 years, visiting Outpatient Depart-
ment of King Khaled Hospital. This was
based on a cross-sectional study, with quan-
titative variables. To be included in the study,
children should have parental consent. As a
preliminary analysis showed that the gender
was not a determining factor in the studied
variables, we performed the study with male

and female in the same sample.
Anthropometric parameters

Waist circumference (WC) was performed
from the midpoint between the lateral iliac
crest and the lowest rib using a flexible tape
and it was evaluated according to percentile
data.'>'® All the measurements were taken by
the same individual to reduce any subjective

error.
Biochemical parameters

Blood was collected for the evaluation of the
biochemical variables such as glycemia and
lipid profile [total cholesterol (TC), triglyc-
erides (TG), high-density lipoprotein (HDL),
and low-density lipoprotein (LDL)]. Quali-
fied professionals managed the collection of
the blood.

Criteria for diagnosing Metabolic syn-

drome

NCEP I approach'® was utilized for valid
cross-study comparisons. Subjects who pos-
sessed 3 or more characteristics of metabolic
syndrome components were considered as

having Met S: 1) central obesity (waist cir-

cumference > 90th percentile as per the cut-
offs recognized by Li et al”7 and modified
version by Cook et al'® for children and ado-
lescent; 2) raised blood pressure (> 90th per-
centile, systolic and/or diastolic; 3) low HDL-
C (high-density-lipoprotein-cholesterol) level
(<1.03 mmol/L); 4) elevated serum triglycer-
ides (TGs; >1.24 mmol/L); and 5) elevated
FBS (>6.1 mmol/L)"

Subjects were selected in the study based on
some exclusion criteria like: 1) children with
known medical illness; 2) children receiving
any cholesterol lowering or sugar reducing
medication; and 3) children who were not

fasting.
Statistical methods

Statistical analysis was performed using Sta-
tistical Package for Social Sciences (SPSS)
20.0 and MS Excel. Data was represented as
Mean + standard deviation for quantitative
variables and as percentage for qualitative
variables. Comparison within the group was
performed using two independent Student’s
t-test. The fisher exact test was also applied
to observe the association between qualitative
variable. Result was found to be statistically
significant when the corresponding P-value

was <0.05.
RESULTS

No significant difference was observed be-
tween baseline characteristics and gender
(p>0.05) respectively (Table 1). As per the
classification of NCEP III for metabolic syn-
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drome, the cases with 3 or more components
were classified as Met S. It was observed that
10 cases presented with 3 components of
metabolic syndrome while 2 cases presented
with 4 components. Based on this, Met S was
prevalent in 12 (16.7%) cases (Table 2).

Waist circumference and LDL were the most
prominent risk factors for Met S (67%) re-
spectively, followed by FBS and cholesterol
(50%) and Diastolic blood pressure (17%) ap-
peared to be least prominent risk factor (Fig-
ure 1). A significant difference was observed
between fasting blood sugar (FBS) when
compared among the metabolic and non-met-
abolic syndrome cases (p<0.05), showing that
FBS was significantly raised in Met S cases.
Table 3 shows that the other parameters were
not statistically significant with p>0.05).

Figure 2 shows that there was one component
of Met S more prevalent in females (n = 12)
as compared to males (n = 6). Moreover, 2
females and 6 males presented with 2 com-
ponents of Met S. In addition, more female
(n =6) presented with 3 components as com-
pared to males (n = 4). Furthermore, 4 com-
ponents were presented in only 2 males. A
significant association was observed between
fasting blood glucose (FBS) and Triglycer-
ide levels when compared among males and
females’ cases of Met S. Result showed that
FBS and TG were significantly raised in fe-
males’ cases (p<0.05) respectively. Whereas,
WC, HDL, DBP and Met. S appeared nonsig-

nificant between males and females (p>0.05)

respectively.
DISCUSSION

This is a unique study describing the preva-
lence of the Met S among adolescents in
Majmaah region, Kingdom of Saudi Arabia.
This study, carried out in 6—13-year age group
of school children, presented the Met S as a
widespread challenge in this community. In
the current study, the NCEP III consensus
definition was used for the diagnosis of Met S
in children and adolescent. Our results show
that almost fifth of the children studied in this
work presented Met S. Brufani et al studied
the presence of Met S in Italian children and
found a prevalence of 12%.! Similar results
were obtained in Brazilian schoolchildren
(6-10 years) where the prevalence of Met S
was found to be 10.2%.% Previous study pres-
ents with limited data regarding Met S among
children or adolescents group in KSA. An-
other cross-sectional study for the prevalence
of Met S was conducted by Al-Daghri® on
large sample of 1,231 healthy children aged
10-18-year-olds using NCEP III definition.
This study documented the Met S prevalence
rate of Met S as 9.4% which is quite similar to
the present study which considered the identi-

cal age group and definition®.

The waist circumference was the main altered
component of Met S and hyperglycemia was
the component with the least frequency.? In
contrast to this, in our study, we found that
waist circumference and LDL-c was the most
prominent altered component and the least

prominent component was diastolic blood
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pressure (DBP).

Another study'® evaluated the prevalence of
Met S and its components in children aged
5-9 years in Colombia (using the criteria for
the definition of Met S for adolescents) and
studied the relationship with overweight and
socio-demographic determinants. These au-
thors found a prevalence of Met S of 8.7%
and associated overweight with Met S, while
HDL-c, triglycerides, and glucose levels were
not significantly associated with this syn-
drome.'® Our study showed that all another
component except fasting blood sugar was

significantly associated with Met S.

Prevalence of Met S ranging from 0.3% to
11.0% was found in another study* compris-
ing of 675 children and 1247 adolescents from
public schools in Bogota. The main prevalent
components were altered levels of HDL-c, tri-
glyceride levels, and the least prevalent were

altered glycemia and waist circumference.?

In this study, the main concern is focused on
high levels of fasting blood sugar (glycemia).
Insulin resistance and type 2 diabetes is a crit-
ical growing health problem in adolescents
and adults. Increased glycemia is associated
with inflammatory processes due to the pro-
duction of advanced glycation end products
that may lead to the release of Tumor Necro-
sis Factor a, Interleukin-6, and may lead to
activation of macrophages and to oxidative
stress that is associated with cardiovascular

events.?

Many studies have been conducted in the past

depicting relationship between the occur-
rence of Met S in childhood and its persever-
ance into adulthood. A longitudinal study for
tracking Met S from childhood to adulthood
was done on 174 Swedish and 460 Estonian
children® that included 9 years old children
at the beginning and later followed them for

6 years®.

Extensive studies have been carried out re-
garding the prevalence?®?’ and the risk factors
associated with Met S?*% in adults, howev-
er less importance was given to the same in
children and adolescent mainly due to lack of
clear definition for Met S in this group of age.
It is unfortunate to find that the risk factors
associated with Met S in pediatric and ado-
lescent population is not trailing far behind.
Obesity may be a reason for this as this is ma-
jor risk for all age group at any stage of their
life

Conclusion:

The result of the current study depict a high
prevalence rate of metabolic syndrome in
school children (16.7%) with further increas-
ing alarming scenario as they grow up. At this
juncture, we should start our study directed
towards identification, intervention and pre-
vention programs so as to alleviate the risk
factors of this syndrome in the early stage of
childhood. Also, it is indispensable at this mo-
ment to establish an appropriate definition of
metabolic syndrome for children below age

15 years.

Fahad K. Aldhafiri: Prevalence of Metabolic syndrome among school children in Majmaah city, Kingdom of Saudi Arabia “



Majmaah Journal of Health Sciences ,Vol.5, issue 2, Nov. 2017 - Rabiul Awwal - 1439

Limitations of the study:

A potential limitation which may affect the

generalization of the findings is that the study

was conducted in a single center. Small sam-

ple size was another limitation although the

Table 1. Baseline Characteristics of the Study Subjects by Sex

study was conducted for a period of one year

as it was very difficult to get the consent from

the parents for the blood sample.
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Parameters Male (n =42) Female (n = 30) P value
Mean+SD Mean+SD
Age (years) 9.0+£2.21 9.53+1.89 0.442
Weight (kg) 30.89+9.77 32.80+15.84 0.682
Height (cm) 132.19+13.42 130.20+15.24 0.688
BMI (kg/m2) 17.31+3.41 19.19+9.56 0.476
WC (cm) 60.76£13.73 61.47£14.76 0.885
FBS (mmol/L) 4.87+0.67 5.12+0.97 0.401
HDL-C (mmol/L) 1.33+£0.36 1.36+0.31 0.790
TG (mmol/L) 1.11+£0.43 1.33+0.54 0.207
SBP (mm Hg) 108.76+5.79 112.80+8.57 0.127
DBP (mm Hg) 64.0+£6.81 66.93+13.92 0.460

Abbreviations: BMI, body mass index; WC, Waist circumference; FBS, Fasting blood sugar;
HDL-C, high-density-lipoprotein-cholesterol; TG, triglyceride; SBP, systolic blood pressure;
DBP, diastolic blood pressure.

Table 2: Classification of Met S based on NCEP III criteria

Met S Component No. of Male | No. of Female Total
0 24 10 34
1 6 12 18
2 6 2 8
3 4 6 10
4 2 0 2
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Table 3: Metabolic parameters of the children according to the presence of Metabolic

Syndrome.
Parameter Metabolic Syndrome (16.7%) Non-Metabolic syndrome (83.3%)
FBS 5.20+0.31" 4.93+0.15
TG 1.39+0.25 1.16+0.08
Total cholesterol 163.05+13.55 171.44+5.02
HDL 1.41+0.16 1.33+0.06
WC 63.50+8.39 60.57+2.32
SBP 115.83+2.71 109.37+1.27
DBP 72.33+ 8.57 63.80+1.15

* indicate a significant difference at a level of 5%.Abbreviations: BMI, body mass index; WC, Waist
circumference; FBS, Fasting blood sugar; HDL-C, high-density-lipoprotein-cholesterol; TG, triglycer-
ide; SBP, systolic blood pressure; DBP, diastolic blood pressure.

Table 4: NCEP III criteria for metabolic syndrome among the studied school children

(n=36)
Parameter Male Female Total P value
n % n % n %
wC 6 14.3 2 6.7 8 11.1 0.764
FBS (>110 mg/dL) 4 9.5 12 40 16 | 22.2 | 0.021*
HDL (<1.03 mmol/L) 4 9.5 6 20 10 | 13.9 | 0.825
TG (>1.7 mmol/L) 4 9.5 8 26.7 12 | 16.7 | 0.003*
DBP (=85 mmHg) 0 0.0 2 6.7 2 2.8 0.917
Metabolic syndrome 6 14.3 6 20 12 | 16.7 | 0.442

* denotes the level of significance as p<0.05. Abbreviations: BMI, body mass index; WC, Waist cir-
cumference; FBS, Fasting blood sugar; HDL-C, high-density-lipoprotein-cholesterol; TG, triglyceride;
SBP, systolic blood pressure; DBP, diastolic blood pressure.

Risk factors of the metabolic syndrome

. 67 67
= 60 S0 so
€ so
O
WiC FBS Cholestero LDL pee

Figure 1: Clustering of risk factors for the Metabolic syndrome. Abbreviations: Waist
circumference; FBS, Fasting blood sugar; LDL, low-density lipoprotein; DBP, diastolic blood
pressure.
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Figure 2: Subjects grouped in male and female ac
of the metabolic syndrome they present with.
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