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ABSTRACT

Background: This study was designed to estimate the prevalence of metabolic syndrome and its determinants,
as well as baseline information about the related factors among the adult population.

Method: A cross sectional study of 252 participants has been conducted in February 2017 at King Abdulaziz
Hospital and Oncology Center. A structured questionnaire was administered, collecting information on personal
medical history as well as socio-demographic and behavioral characteristics. Anthropometrics, blood pressure,
and venous blood samples were obtained. Metabolic syndrome was defined according to the International

Diabetes Federation (IDF) criteria.

Results: The prevalence of metabolic syndrome was 32% according to the IDF. In addition to WC is the best

predictor for metabolic syndrome in the Saudi population.

Conclusion: This study showed that Metabolic Syndrome is highly prevalent in Jeddah, Saudi Arabia. Also
there is a high prevalence of hypertension, obesity and diabetes. Therefore, to reduce the risk of cardiovascular
events, screening for and early detection of risk factors for Metabolic Syndrome are suggested.
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INTRODUCTION

Metabolic syndrome (MetS) is a cluster of
interrelated risk factors for cardiovascular disease
(CvD) ™: diabetes, high fasting plasma glucose,
abdominal obesity, low high-density lipoprotein
cholesterol (HDL-C), elevated triglycerides and high
blood pressure ?*1. The concept of MetS has existed
for at least 80 years . MetS was first described as
X syndrome [l Different organizations have
proposed several diagnostic criteria for MetS and the
most commonly used is the Adult Treatment Panel
Il (ATP-11I) and adapted ATP-III criteria (NCEP
IATP-111I-A) ™ py the National Cholesterol
Education Program (NCEP), the International
Diabetes Federation (IDF) ! and the World Health
Organization (WHO) criteria .

The prevalence of MetS is increasing
globally . Based on reports, around 20-25% of the
world’s adult population has MetS, and mortality rate
amongst these people is twice as likely from heart
attack and three times as likely from stroke compared
with people without MetS ™. A survey among
adolescents in the United States reported a
prevalence of MetS in more than a quarter of the
obese population and in nearly seven percent of the
overweight population ™. More importantly, the
prevalence of this disorder is increasing in children
and young adults worldwide ™. The underlying
cause of the MetS continues to challenge the experts
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but both insulin resistance and central obesity are
considered the main causes ™. Genetic and
environmental factors such as a sedentary lifestyle,
unhealthy dietary habits and high rates of cigarette
smoking contribute to MetS development ™. In the
general population, genetic and environmental
differences may partially be responsible for the
difference in prevalence rates of MetS in different
countries ™8 MetS enhances the risk for various
diseases such as diabetes, cardiovascular disease,
fatty liver, asthma, ovarian cysts "% and some
cancers ?%. To reduce the risk of these mentioned
diseases, studying the prevalence of this syndrome
seems to be essential in different populations. The
findings of this study will provide a baseline
information about the prevalence of MetS and its
related factors among the adult population.

METHODS

Samples were collected at King Abdulaziz
Hospital and Oncology Center in Jeddah, Saudi
Arabia. As part of the admission process, these
individuals underwent clinical and laboratory
screening with an inclusion criterion of being aged
20 years or older. A total of 430 individuals
identified to be overweight or having abdominal or
generalized obesity presented for pre-admission
screening during the four-week study period in
February 2017.
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A total of 178 individuals were excluded. Of
those, 67 did not present subsequently for a fasting
venous blood collection and 27 individuals did not
consent to blood collection for the study. The
remaining 252 participants were analyzed, of which
84 participants were diagnosed to have MetS
according to the defined parameters.

Anthropometric measures were recorded,
namely  Weight, height, and waist/hip
circumferences. Body weight was measured to the
nearest 0.1 kg using a digital scale, and height was
measured to the nearest centimeter in the standing
position using a wall stadiometer. Body mass index
(BMI) was calculated as the weight in kilograms
divided by the square height in meters. The waist
circumference (WC) was measured midway between
the lower limit of the rib cage and the iliac crest. The
hip circumference (HC) was measured as the
maximum circumference of the buttocks.

Blood pressure was measured on a single
occasion using a standard mercury
sphygmomanometer with the cuff on the upper right
arm after a 10-min rest. Fasting venous blood
glucose, total cholesterol and triglycerides levels
were determined using automatic standard routine
enzymatic methods. Insulin was measured using the
125l-labelled insulin radioimmunoassay method, and
insulin resistance was estimated according to the
homeostatic model assessment (HOMA) as the
product of fasting glucose (mmol/L) and insulin
(WUI/mL) divided by a constant 22.5.

A trained medical student administered a
structured questionnaire with only closed ended
questions. Information was collected on personal
medical history and socio-demographic and
behavioral characteristics. A participant was
considered a current smoker if he/she smoked daily
or occasionally, a former smoker was considered a
participant who had stopped smoking for at least six
months, and a never smoker was considered a
participant who had never smoked.

IDF Definitions of MetS were used®, which
are a WC > 80 cm in women and >94 ¢cm in men and
the presence of at least two of the following
characteristics: fasting glucose >100 mg/dL or
previously diagnosed type 2 diabetes, blood pressure
> 130/85 mmHg or antihypertensive medication,
triglycerides >150 mg/dL or current treatment for
this lipid abnormality, HDL-C < 40 mg/dL in women
and <30 mg/dL in men or current treatment for this
lipid abnormality (Table 1) .

Table 1: The International Diabetes Federation
Consensus Definition for Metabolic Syndrome.

Criteria
Abdominal WC >94cm in men
Obesity WC > 80cm in women

> 130/85 or
antihypertensive medication

Hypertension

Hyperglycaemia FPG >100 mg/dL (>5.6 mmol/L) or
previously diagnosed type 2
diabetes

Dyslipidaemia TG >150 mg/dL (>1.7 mmol/L) or
<40 mg/dL (<1.03 mmol/L) in men
<50 mg/dL (<1.29 mmol/L) in
women or
current treatment for this lipid

abnormality

WC=Waist circumference; FPG=Fasting plasma
glucose; TG=Triglycerides; HDL-c=High density
lipoprotein cholesterol

The study was done after approval of ethical board of
King Abdulaziz university and an informed written
consent was taken from each participant in the study.

RESULTS

Out of all participants 73 (86.9%) were young
adults aged 20-34 vyears old and 11 (13.1%)
participants were above the age of 34 years old. The
mean age was 43 years in men and 27 in women.
Most of the participants, 51 (60.71%), were obese,
25 (29.76%) were overweight, while 8 (9.52%) had
an ideal BMI. All the participants with ideal BMI
had abdominal obesity and were females, except for
1 male. The mean (SD) levels triglycerides in men
and women were 158 mg/dL and 162mg/dL
respectively. HDL-C levels were 43.3 mg/dL in men
and 47.1 mg/dL in women. The mean values of WC
were 105 cm in men and 118 cm in women (Table2).
Systolic and diastolic blood pressure mean values
were 130 / 80 mmHg in men and 135 / 65 mmHg in
women. Differences between sexes were significant
(p < 0.001) for all. The mean values for weight,
height, WC, WHR, TG, FPG, SBP and DBP were
significantly greater in women than those found in
men, while only the mean values of BMI, hip
circumference and HDL cholesterol were lower in
men than women. Additionally, the prevalence of all
metabolic  syndrome risk  factors  (elevated
triglycerides, reduced HDL cholesterol, elevated
blood pressure, and elevated fasting glucose) was
higher in  women compared with  men.
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Table 2: Demographic characteristics of the Metabolic Syndrome subjects
Number Percentage (%0)
Gender Male 17 20.24%
Female 67 79.76%
Age [years] 20-34 73 86.9%
Above 34 11 13.1%
Education [years] 5-12 23 27.38%
> 12 61 72.62%
Status Single/divorced/widower 49 58.33%
Married 35 41.67%
Smoking status Smoker 33 39.29%
Ex. Smoker 4 4.67%
Non Smoker 47 55.95%
Physical exercise Yes 3 3.57%
No 81 96.43%
BMI Obese 51 60.71%
Overweight 25 29.76%
ideal BMI 8 9.52%
Fasting plasma Male 104.75
glucose [mean] Female 102.30
Triglycerides Male 158 mg/dL
[mean] Female 162mg/dL
HDL cholesterol Male 27.2 mg/dL
[mean] Female 34.1 mg/dL
Abdominal Obesity | Male 95 cm
[mean] Female 92 cm
Total: 84
DISCUSSION
Obesity is an alarming public health of the population). The participants with

challenge of the 21st century Y. Metabolic
syndrome is one of the associated co-morbidities of
obesity. Previous research suggests that the
occurrence of MetS in pre-adult life persists into
adulthood and the existence of obesity in childhood
predisposes an individual to developing MetS in
adult life > 23 The crude prevalence of MetS in our
population-based survey varied according to the
definition used. The prevalence was 32% according
to IDF.

The baseline measurements of the study
population showed increased BMI and waist-to-hip
ratio indicating obesity which put an additional risk
to insulin resistance. The most prevalent MetS
component was abdominal obesity (in 95% of the
participants), followed by hypertension (in over 48%
of these individuals), hyperglycemia (in about 30.5%
of the population) and low HDL-c levels(in one third

hyperglycemia were more prone to have MetS than
those without, while participants with hypertension
were 10 times more likely to have MetS than those
with normal blood pressure.

The optimal cutoff value of WC for
identifying two or more risk factors of metabolic
syndrome in the Saudi population was 95 cm for men
and 92 cm for women, which lies within the WHO
recommended range ™. This proposed cutoff value
for the Saudi population is similar to data reported in
other studies from individuals of the same ethnicity
(Arabs) (Table 3), while Qataris reported a WC
cutoff value of 99.5 cm in men and 91 cm in women
1 and Iragis reported WC cutoff values at 99 cm
for men and at 97 cm for women %1, This difference
in the WC cutoff values between different ethnic
groups could be explained by ethnic differences in
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socioeconomic status, physical activities, lifestyle
and cultural factors that could affect the body
composition of each population that consequently
uses the WC as a surrogate for abdominal fat *". The
current study highlights that using the proposed WC
cutoff values of NECP ATP IlI criteria © # will un-
derestimate the prevalence of metabolic syndrome in
the Saudi population. At the same time, if IDF
criteria ! for Asians were used in this society, it
would underestimate the prevalence of metabolic
syndrome among men and overestimate this
prevalence among women.

The optimal cutoff value for BMI among our
subjects was >25 kg/m® for men and >28 kg/m? for
women. The proposed values for BMI in the current
study are lower than that for Qataris (19) where they
reported BMI cutoff values of 28 kg/m® and 28.4
kg/m? for men and women respectively, and for
Jordanians (20) with reported BMI cutoff values of
27.2 and 30 kg/m? for men and women respectively.
The current study reported significantly higher BMI
among women while reporting a significantly lower
WC than men. This observation is similar to the
findings among Jordanians ¥ and could be
explained by the fact that men are mostly taller than
women, especially when the BMI calculation is
mainly dependent on the net body weight and height,
regardless of the distribution of muscle and bone
mass.

The best anthropometric index for
identifying metabolic syndrome is still controversial
and varied widely depending on the studied
population ¥ and ethnicity B, In some populations
including Australia, Canada, and Japan, the WHR
was the best indicator for cardiovascular risk factors
compared to BMI, B* while in another Iranian
study, WC was superior to BMI and WHR in pre-
dicting cardiovascular risk factors B4 The
superiority of WC in identifying metabolic syndrome
compared with BMI could be due to the fact that WC
is better correlated with abdominal fat and more
strongly associated with cardiovascular risk factors
than BMI B,

Table 3: Comparison between the optimal cutoff
values for waist circumference for identifying
metabolic syndrome among different Arab countries.
WC cutoff BMI cutoff
Author values (cm) values
(kg/m2)
Men | Women | Men |Women
Current | Saudi | 95 92 25 28
e?g’;g 2012 | Qatar |99.5 91| 28| 284
Mansour
et al? 2006 | lraq | 99 97 - -
S0 | 2000 bordan (885|845 | 262| 30
CONCLUSION

This study showed that MetS is highly
prevalent in Jeddah — Saudi Arabia, along with high
prevalence of hypertension, obesity and diabetes.
WC is the best predictor for metabolic syndrome in
the Saudi population. Therefore to reduce the risk of
cardiovascular events, screening and early detection
of risk factors for MetS are suggested.
REFERENCES
Mottillo S, Filion KB, Genest J et al. (2008): The
metabolic syndrome and cardiovascular risk: a systematic
review and meta-analysis. J Am Coll Cardiol., 56:1113—
32.

Ford ES, Li C, Sattar N (008): Metabolic syndrome and
incident diabetes: current state of the evidence. Diabetes
Care, 31:1898-904.

Alberti KGM, Zimmet P, Shaw J, Group | (2005): The
metabolic syndrome—a new worldwide definition. The
Lancet, 366(9491):1059-62.

Mahan LK, Escott-Stump S, Raymond JL, Marie V
(2012): Krause's Food & the Nutrition Care Process. 13th
ed. Elsevier Saunders.

Ziccardi P, Nappo F, Giugliano G et al. (2002):
Reduction of inflammatory cytokine concentrations and
improvement of endothelial functions in obese women
after weight loss over one year. Circulation, 105(7): 804-9.
Grundy SM, Cleeman Jl, Daniels SR et al. (2005):
Diagnosis and management of the metabolic syndrome: an
American Heart Association/National Heart, Lung, and
Blood Institute scientific statement.  Circulation,
112:2735-52.

Geffken DF, Cushman M, Burke GL, Polak JF,
Sakkinen PA, Tracy RP. (2001): Association between
physical activity and markers of inflammation in a healthy
elderly population. Am J Epidemiol., 153(3): 242-50.
Womack CJ, Ivey FM, Gardner AW, Macko RF
(2001): Fibrinolytic response to acute exercise in patients
with peripheral arterial disease. Med Sci Sports Exerc.,
33(2): 214-9.

1398



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Sultan Badri et al.

Gaeini A, Sheykh Aleslami Vatani D et al. (2008):
Effect of endurance training and a detraining period on
lipid peroxidation and antioxidant system in wistar rats.
Journal of Movement Science & Sports, 6(11): pp. 51-63.
Kim MH, Kim MK, Choi BY, Shin YJ (2004):
Prevalence of the metabolic syndrome and its association
with Cardiovascular Disease in Korea. J Korean Med Sci.,
19(2): 195-201.

Mohan V, Deepa M (2006): The metabolic syndrome in
developing countries. Diabetes Voice,93:9-30

Levitt NS, Lambert EV (2002): The foetal origins of the
metabolic syndrome — a 8South African perspective.
Cardiovasc J S Africa, 13:179-80.

Kassi E, Pervanidou P, Kaltsas G, Chrousos G (2011):
Metabolic syndrome: definitions and controversies. BMC
Med., 9: 48.

World Health Organization (1999): diagnosis and
classification of diabetes mellitus and its complications:
report of a WHO consultation, Geneva.
www.who.int/iris/handle/10665/66040

Balkau B, Charles MA (1999): Comment on the
provisional report from the WHO consultation. Diabetic
medicine, 16(5):442-3.

Carr DB, Utzschneider KM, Hull RL, Kodama K,
Retzlaff BM, Brunzell JD et al. (2004): Intra-abdominal
fat is a major determinant of the National Cholesterol
Education Program Adult Treatment Panel 11l criteria for
the metabolic syndrome. Diabetes, 53(8):2087-94.

Weiss R, Bremer AA, Lustig RH (2013): What is
metabolic syndrome, and why are children getting it?
Annals of the New York Academy of Sciences,
1281(1):123-40.

Jamee A, Abed Y, Abutawila H (2013): Risk Factors of
Metabolic Syndrome among Clinic Patients in Gaza-
Palestine. American Journal of Cardiovascular Disease
Research, 1(1):20-4.

Brumpton BM, Camargo CA Jr, Romundstad PR,
Langhammer A, Chen Y, Mai XM (2013): Metabolic
syndrome and incidence of asthma in adults: the HUNT
study. Eur Respir J., 42(6):1495-502.

Braun S, Bitton-Worms K, LeRoith D (2011): The Link
between the Metabolic Syndrome and Cancer. Int J Biol
Sci., 7(7):1003-15.

Popkin BM, Gordon-Larsen P (1999): The nutrition
transition: worldwide obesity dynamics and their
determinants. Int J Obes Relat Metab Disord., 28: S2-9.
Vanhala MJ, Vanhala PT, Keinanen-Kiukaanniemi
SM, Kumpusalo EA, Takala JK (1999): Relative weight
gain and obesity as a child predict metabolic syndrome as
an adult. Int J Obes Relat Metab Disord., 23:656-9.
Katzmarzyk PT, Pérusse L, Malina RM, Bergeron J,
Després JP, Bouchard C (2001): Stability of indicators
of the metabolic syndrome from childhood and
adolescence to young adulthood: the Québec Family
Study. J Clin Epidemiol., 54:190-5.

24.Santos AC, Barros H (2007): Impact of metabolic
syndrome definitions on prevalence estimates: a study in
a Portuguese community. Diab Vasc Dis Res., 4:320-7.

25.Bener A, Yousafzai MT, Darwish S, Al- Hamaq AO,
Nasralla EA, Abdul-Ghani M (2013): Obesity index
that better predict metabolic syndrome: body mass index,
waist circumference, waist hip ratio, or waist height ratio.
J Obes., 201: 1-9.

26.Mansour AA, Al-Hassan AA, Al-Jazairi Ml (2007):
Cut-off values for waist circumference in rural Iraqi
adults for the diagnosis of metabolic syndrome. Rural
Remote Health, 7(4):765.

27.Khader YS, Batieha A, Jaddou H, Batieha Z, El-
Khateeb M, Ajlouni K (2010): Anthropometric cutoff
values for detecting metabolic abnormalities in Jordanian
adults. Diabetes Metab Syndr Obes., 3:395-402

28.National Cholesterol Education Program (NCEP)
(2002) Expert Panel on Detection and Treatment of High
Blood Cholesterol in Adults. Third Report of the
National Cholesterol Education Program (NCEP) Expert
Panel on Detection, Evaluation, and Treatment of High
Blood Cholesterol in Adults (Adult Treatment Panel 111)
final report. Circulation, 106:3143-3421.

29.Molarius A, Seidell JC (1998): Selection of an-
thropometric indicators for classification of abdominal
fatness--a critical review. Int J Obes Relat Metab Disord.,
22(8):719- 727.

30.Gallagher D, Visser M, Sepulveda D, Pierson RN,
Harris T, Heymsfield SB (1996): How useful is body
mass index for comparison of body fatness across age,
sex, and ethnic groups? Am J Epidemiol., 143(3):228-
239.

31.Welborn TA, Dhaliwal SS, Bennett SA (2003): Waist-
hip ratio is the dominant risk factor predicting
cardiovascular death in Australia. Med J Aust., 179:580-
585.

32.Brenner DR, Tepylo K, Eny KM, Cahill LE, EI-
Schemy A (2010): Comparison of body mass index and
waist circumference as predictors of cardiometabolic
health in a population of young Canadian adults. Diabetol
Metab Syndr., 2(1):28.

33.1to H, Nakasuga K, Ohshima A, Maruyama T, Kaji Y,
Harada M et al. (2003): Detection of cardiovascular risk
factors by indices of obesity obtained from
anthropometry and dual-energy X-ray absorptiometry in
Japanese individuals. Int J Obes Relat Metab Disord.,
27(2):232-237.

34.Gharipour M, Sarrafzadegan N, Sadeghi M, Andalib
E, Talaie M, Shafie D et al. (2013): Predictors of
metabolic syndrome in the Iranian population: waist
circumference, body mass index, or waist to hip ratio?
Cholesterol, 201:1-6.

35.Zhu S, Heymsfield SB, Toyoshima H, Wang Z,
Pietrobelli A, Heshka S (2005): Race-ethnicity-specific
waist  circumference  cutoffs  for identifying
cardiovascular disease risk factors. Am J Clin Nutr.,
81(2):409- 415.

1399



