Vigew metadata, citation and similar papers at core.ac.uk brought to you by fCO E

Original scientific article

The prevalence of metabolic syndrome in a local population in India

Manopriya Thiruvagounder"™, Shaheen Khan?, Dhastagir Sultan Sheriff3

TInstitute of Research in Science and Medicine, Salem, India
2Institute of Cardiology, Banglore, India
3Department of Biochemistry, Al Arab Medical University, Benghazi, Libya

*Corresponding author: dhastagir@yahoo.ca

Abstract

Introduction: People with metabolic syndrome are about twice as likely to develop cerebrovascular disease (CVD) and over four times as likely to
develop type 2 diabetes compared to subjects without metabolic syndrome. This cross-sectional population based study was undertaken to explore
the prevalence of metabolic syndrome in a local population in India.

Materials and methods: The prevalence was assessed in a group of 1,568 patients referred to High Tech Hospital affiliated to Vinayaka Missions
University, Salem, India. We have analyzed the overall prevalence of metabolic syndrome, as well as the number of components of the metabolic
syndrome present in the individuals in this study. For all subjects following variables were collected: age, gender, waist circumference, blood pres-
sure and fasting clinical chemistry parameters. Blood pressure was monitored and measured in a sitting position by a mercury sphygmomanometer.
Blood samples for HDL-cholesterol, triglyceride and fasting glucose were collected after 12h overnight fast.

Results: In our group 33.17% of males and 27.04% of females were identified as having the metabolic syndrome. Waist circumference, dyslipidemia
and impaired glucose tolerance were significantly more prevalent in our male subjects than in females. Multiple logistic regression analysis showed
that increasing age (OR (95% () = 1.06 (1.040-1.070); P < 0.001) and male gender (OR (95% Cl) = 1.50 (1.190-1.890); P < 0.05) were significant
predictors of metabolic syndrome in India.

Conclusion: The metabolic syndrome is substantially prevalent in India. Its prevalence increases with age and is higher in men than in women. A
further study is required to understand the role and inter-relationship between some more and less known factors possibly associated with the me-
tabolic syndrome.
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Introduction

Metabolic syndrome (MS) also known as syndro-  Materials and methods
me X is characterized by hypertriglyceridaemia

and low concentration of high density lipoprotein ~ Subjects

(HDL) cholesterol (dyslipidemia), elevated blood
pressure, impaired glucose tolerance and central
obesity (1). People with MS are about twice as like-
ly to develop cerebrovascular disease (CVD) and
over four times as likely to develop type 2 diabetes
compared to subjects without metabolic syndro-
me (2-4). It is well recognized that the syndrome
has a genetic basis along with certain modifiable
environmental factors (5,6). The present study was
undertaken to report the prevalence of MS in the ~ Metabolic syndrome was diagnosed according to
city of Salem, located in southern part of India. the NCEP-ATP lll criteria (Third Report of the Natio-

Patients who attended the High Tech Hospital affi-
liated to Vinayaka Missions University, Salem, India
for routine medical checkup formed the cases for
the present cross-sectional study. The total of
1,568 cases that referred to the hospital during Ju-
ne 2007 to September 2009 was enrolled into the
study. Informed consent was taken from all the
subjects.
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nal Cholesterol Education Program Expert Panel
on Detection, Evaluation and Treatment of High
Blood Cholesterol in Adults — Adult Treatment Pa-
nel lll). Three or more of the following criteria for-
med the basis for defining metabolic syndrome:

1. hypertension, defined as a history of hyperten-
sion or a blood pressure greater than or equal
to 130/85mm Hg;

2. hypertriglyceridaemia, defined as fasting trig-
lycerides greater than or equal to 1.7 mmol/L;

3. hyperglycaemia, defined as a history of diabe-
tes or a fasting blood glucose greater than or
equal to 5.60 mmol/L;

4. low HDL-cholesterol, defined as a fasting HDL-
cholesterol less than 1.00 mmol/L in men or le-
ss than 1.3 mmol/L in women; and

5. central obesity, defined as a waist circumferen-
ce greater than 90 centimeters in Asian men
or greater than 80 centimeters in Asian women
(8,9).

Methods

The following parameters were collected: age,
gender, waist circumference, blood pressure and
fasting clinical chemistry parameters. Blood pres-
sure was monitored and measured in a sitting po-
sition by a mercury sphygmomanometer (7). Blo-
od samples collected after 12h overnight fast were
analyzed to determine the concentrations of HDL-
cholesterol, triglyceride and fasting glucose using
Hitachi 901 Autoanalyzer (Roche Diagnostics GmbH,
Germany) (8).

TasLe 1. Demographic characteristics of studied population.

Statistical analysis

Data are presented as arithmetic mean + standard
deviation. Student’s t-test was used for compari-
son of numerical variables. Chi-square test was
used to determine the level of significance for ca-
tegorical variables. Multivariate logistic regression
was used to define predictors of metabolic syndro-
me. Values of P < 0.05 were considered statistically
significant.

Analysis was done using SPSS statistical software
(Chicago, IL, USA).

Results

Out of 1,568 participants, there were 896 (56.8%)
men and 672 (43.2%) women. Ten subjects did not
participate in the study. The mean age was 49 + 13
years (age range: 18-80 years), males: 50 + 60 yea-
rs; females: 53 + 15 years.

The demographic characteristics of the popula-
tion are shown in Table 1. Abdominal obesity, dy-
slipidemia and impaired glucose tolerance were
more prevalent in male subjects than in the fema-
les. None of the studied variables differed signifi-
cantly between various age groups, with the ex-
ception of waist circumference (Table 2). The pre-
valence of metabolic syndrome was 33.17% in men
and 27.04% in women (Table 3), the difference was
statistically different (P = 0.001).

Multiple logistic regression analysis showed that
increasing age (OR (95% Cl) = 1.06 (1.040-1.070); P

Total Male Female P (male vs. female)
N=1,568 N =896 N=672
Age (years) 5115 53+15 50+ 16 <0.001
Waist circumference (cm) 101.0£10.2 105.0 £ 10.5 95.0+9.5 <0.001
Systolic blood pressure (mm Hg) 130.0 £ 12.5 130.0 £ 15 130.0 £ 10.0 0.859
Diastolic blood pressure (mm Hg) 77.0+10.5 75.0+7.5 80.0+5.5 0.843
HDL-cholesterol (mmol/L) 0.88£0.20 0.95+0.25 0.80+0.15 <0.001
Triglyceride (mmol/L) 2.00+0.93 1.85+0.90 2.15+0.95 < 0.001
Glucose (mmol/L) 6.10 £0.70 6.15+0.95 6.05+0.45 0.006
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TasLE 2. Difference of clinical and biochemical parameters among age subgroups.

ok et (Nea) Notes  PlANova
Age (years) 36+5 49+6 53+6 65+9
Waist circumference (cm) 82.5+8.5 102.5+8.75 102.5+5.0 84.0+5.5 <0.05
Systolic blood pressure (mm Hg) 128 £ 4.5 132+5.0 135+ 4.5 130+ 5.5 0.859
Diastolic blood pressure (mm Hg) 80+3.5 85+5.5 85+5.5 82.5+45 0.843
HDL-cholesterol (mmol/L) 1.05+0.10 0.95+0.15 0.85+0.15 0.90 +0.20 0.842
Triglyceride (mmol/L) 1.7 £0.40 2.0+0.30 2.05+0.20 2.00+0.25 0.838
Glucose (mmol/L) 6.05+0.45 6.10 + 0.50 6.20 £ 0.45 6.10 £ 0.50 0.861
TasLE 3. Prevalence of components of metabolic syndrome.
Number Ian (?, /:) V‘::?;;“ P (male vs. female) Lo(tz;
Number of components
1 211 (24.7%) 192 (30.7%) 0.054 403 (25.63%)
2 186 (21.85) 109 (17.4%) 0.069 295 (18.69%)
3 162 (18.9%) 99 (15.8%) 0.052 261 (16.47%)
4 88 (10.3%) 53 (8.48%) 0.138 141 (8.93%)
5 33(3.85) 17(2.72%) 0.138 50 (3.16%)
Metabolic syndrome 283 (33.17%) 169 (27.04%) 0.001 452 (28.14%)

< 0.001) and male gender (OR (95% CI) = 1.50
(1.190-1.890); P < 0.05) were significant predictors
of metabolic syndrome.

Discussion

The National Cholesterol Education Program
(NCEP) Adult Treatment Panel (ATP) Il defined the
criteria for the diagnosis of metabolic syndrome
and laid down guidelines for its management (8).
Insulin resistance is reported to be the key compo-
nent for the clustering of risk factors that lead to
metabolic syndrome (9).

In this cross-sectional population based study,
33% of men and 27% of women were diagnosed
with the metabolic syndrome. Our results show
that the prevalence of MS rises with age. Also, MS
was more prevalent in men than in women. Asian

Indians are known to have lower body mass index
(BMI) than Europeans (10). However, for any given
BMI, Asian Indians have greater waist-to-hip ratios
and abdominal fat than Europeans (11,12).

It will be useful to measure factors associated with
MS in different population to identify the preva-
lence of the syndrome and also to establish whet-
her its prevalence differs according to region, reli-
gion and life style (13). It would be possible to pre-
vent the early precipitation of diabetes or car-
diovascular events in a community by finding out
the presence of metabolic syndrome. This may he-
Ip to establish basic guidelines of prevention and
cure (14). It will be the best approach to formulate
a health policy at a community level to provide
health care and also educate the medical gradua-
tes to understand the basic health needs of the
community they serve.
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Prevalencija metabolickog sindroma kod lokalne populacije u Indiji

Sazetak

Uvod: Osobe s metabolickim sindromom imaju dvostruko veci rizik od razvoja cerebrovaskularnih bolesti te vie od cetiri puta veci rizik od raz-
voja Secerne bolesti tipa 2 u usporedbi s osobama bez metabolickog sindroma. Ovo presjecno populacijsko istrazivanje je provedeno kako bi se
istrazila prevalencija metabolickog sindroma kod lokalne populacije u Indiji.

Materijali i metode: Prevalencija metabolickog sindroma utvrdena je u skupini od 1.568 bolesnika koji su upuceni u bolnicu u sklopu Sveu-
cilista Vinayaka Missions, Salem, Indija. Ispitana je ukupna prevalencija, kao i broj sastavnica metabolickog sindroma prisutnih kod ispitanika.
Prikupljeni su podaci o sljedecim varijablama: dob, spol, opseg struka, krvni tlak i biokemijski parametri nataste. Krvni tlak je izmjeren u sje-
decem polozaju Zivinim tlakomjerom. Uzorci krvi za odredivanje koncentracije HDL kolesterola, triglicerida i glukoze nataste uzeti su ujutro nakon
12-o0satnog posta.

Rezultati: U naSoj smo skupini otkrili da 33,17% muskaraca i 27,04% Zena ima metabolicki sindrom. Prevalencija opsega struka, dislipidemije i
oStecenog podnosenja glukoze bile su statisticki znacajno veca kod muskih ispitanika nego kod Zena. Analiza visestruke logisticke regresije poka-
zala je da su starija dob (OR (95% CI) = 1,06 (1,040-1,070); P < 0.001) i muski spol (OR (95% Cl) = 1,50 (1,190-1,890); P < 0.05) znacajni predska-
zatelji metabolickog sindroma u Indiji.

Zakljucak: Metabolicki sindrom je u Indiji prisutan u znatnoj mjeri. Njegova prevalencija raste sa dobi te je veca kod muskaraca nego kod Zena.
Potrebna su daljnja istraZivanja kako bi se razumjela uloga medusobne povezanosti izmedu nekih dobro poznatih i nekih manje poznatih ¢imbe-
nika koji bi mogli biti povezani s metabolickim sindromom.

Kljucne rijeci: dislipidemija; metabolicki sindrom; prevalencija; netolerancija glukoze; opseg struka
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