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Report of the National Cholesterol Education Program Expert

Panel on Treatment of High Blood Cholesterol in Adults (Adult

Treatment Panel III [ATP III]) in 2000.4 the components of

MetSyn identified in these guidelines have been shown to be

highly predictive of cardiovascular risk. Metabolic

syndrome is a disorder which is diagnosed by a co-

occurrence of three out of five of  the following medical

conditions: waist circumstance , high blood pressure, high

fasting blood sugar high serum triglycerides, and low high-

density lipoprotein (HDL) levels.3

Obesity increases the risk of developing cardiovascular

disease and diabetes. Obesity is a rapidly growing health

problem in the world conferring substantial excess risk for

morbidity and mortality.5 Characteristics of BMI-metabolic

risk sub phenotypes have been described in selected study

samples, from which the prevalence data has been collected

from the respective hospital. Furthermore, both obesity and

MetS are risk factors for type 2 diabetes but whether

elevated BMI in their absence confers risk for type 2-

diabetes is imprecise.5
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in the production of several adipokines that may separately

affect insulin resistance and/or modify risk for ASCVD.34

These include increased production of inflammatory

cytokines,19,20 plasminogen activator inhibitor- 1, and other

bioactive products20,21; at the same time the potentially

protective adipokine, adiponectin, is reduced.22,23 All of

these changes have been implicated as causes of the

metabolic risk factors.

The metabolic risk factors consist of those factors that

seemingly have a direct effect on atherosclerotic disease.

Among these, as stated earlier, atherogenic dyslipidaemia

consists of an aggregation of lipoprotein abnormalities

including elevated serum triglyceride and apoB, increased

small LDL particles, and a reduced level of HDL-C.1 Among

triglyceride-rich lipoproteins, remnant lipoproteins almost

certainly are the most atherogenic.1 Many studies further

suggest that the smallest particles in the LDL fraction carry

the greatest atherogenicity.30 The atherogenic potential of

lipoprotein remnants and small LDL could be confounded in

part by their common association with an increased total

number of apoB-containing lipoproteins in circulation; this

increased number is reflected by an elevation of serum total

apoB.31 Finally, the lipoprotein field widely holds that low

levels of HDL are independently atherogenic1; multiple

mechanisms are implicated to explain this relationship.

Recently, this syndrome has been noted to be associated with

a state of chronic, low-grade inflammation.24, 25 Some

researchers speculate that inflammation of this type underlies

or exacerbates the syndrome. For example, inflammatory

cytokines reportedly induce insulin resistance in both adipose

tissue and muscle.26, 27 In the presence of obesity, adipose

tissue indeed produces cytokines in excess, whereas output of

adiponectin is diminished; these responses appear to

heighten the connection between obesity and inflammation.19

Interestingly, insulin-resistant people manifest evidence of

low-grade inflammation even without an increase of total

body fat.28

The aim of this study to assess the prevalence of obesity and

metabolic syndrome of both genders and create awareness

among adults about obesity and metabolic syndrome

(cardiovascular diseases, diabetes and thyroid) and life style

modifications.

AIMS & OBJECTIVES

The proposed title “Prevalence of obesity and metabolic

syndrome among adults in tertiary care hospitals of coastal

Andhra” aimed to achieve the following objectives:

 To assess the prevalence of obesity and metabolic

syndrome among adults.

 To evaluate the all characteristics of metabolic

syndrome and obesity by the NCEP ATP III criteria

 To create awareness about obesity and metabolic

syndrome to the participants by means of using

standardised tools.

METHODOLOGY

Study design: A hospital based cross-sectional survey was

conducted in tertiary care hospitals.

Study site: The study was carried out in the reputed health

care organisations of Lalitha super specialities hospital

located at Guntur and Andhra hospitals located at

Vijayawada affiliated by A.P. Government.

Study Period: 06 Months.

Study Population & Sampling: During the study period of 06

months (December - June), there were total of 353 subjects

involved in the study.

Study Criteria: The study will be carried out by considering

the following criteria:

Inclusion criteria:

 Patients having age between 20-80years.

 Data collected from both inpatients and outpatients.

Exclusion Criteria:

 Pregnant women &women having gestational

diabetes.

 Patient who have severe concomitant medical

diseases.
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 Systolic BP ≧ 130 mmHg or diastolic BP ≧ 85

mmHg.

 FBS ≧ 110 mg/dl

Obesity is also classified based on scale of standard BMI

scale –

 Normal:18-25 kg/m2;

 overweight:25-30kg/m2;

 Obese: ≥30kg/m2.

Collection data form includes the demographic details of

patients participated in the study. We also prepared a

questionnaire to the patient awareness about obesity and

metabolic syndrome and counselled.

Validation:

Two general medicine doctor and one dietician and

pharmacist with experience in drug use studies were asked

to evaluate the clarity, relevance and conciseness of items

included in the collection data form & questionnaire. The

observations and comments of the doctors were taken in to

the account. In order to test the validity and reliability of the

collection data form & questionnaire. The overall Cronbach’s

alpha value was 0.528 and no modifications have been

carried out.

The collection data form was designed specifically to take

test values of lipid profile and blood pressure and blood

sugar and also calculate the BMI of the patient by using the

standard BMI scale.

The questionnaire was designed specifically to answer the

awareness about obesity and metabolic syndrome. In order

to preclude any potential bias the disclosure of name of the

responder was made optional.

Study procedure:

A Total of three hundred fifty three subjects were recruited,

(196 male; 157 female) aged from 20 and above were

included in this survey.

An interview with a simple questionnaire which included age,

gender, medications and a detailed medical history was

carried out on these 353 subjects. Besides the questionnaire

interview on blood pressure (BP), Anthropometric

measurements (height, weight), and were taken in all

subjects. Body mass index (BMI) was calculated as body

weight (in kilograms) divided by the square of body height

(in metres). Demographic factors (age, sex, and obesity) and

lifestyle factors (smoking habits, physical activity, and alcohol

consumption) were determined. BP was measured from the

right arm after the participant had rested for 20 minutes in a

sitting position. Blood samples were drawn from each

participant after 12 hours of overnight fasting to measure

their total cholesterol (T-CHOL), HDL-C, TG, and fasting

blood sugar (FBS).

Final Annexure-1take diagnostic values according to NCEP

ATP III cut off values. More than that of values of F.B.S and

lipid profile concluded that diabetes and cardiovascular

diseases.

From annexure-2 take answers and awareness about obesity

and metabolic syndrome and give counselling to the disease

of metabolic syndrome under the guidance of clinical doctors

and pharmacist in tertiary hospitals.

Data Analysis:

The filled collection data form and questionnaire were

analysed as per the study objectives. The various parameters
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Table 1: Demographical characteristics of metabolic syndrome subjects

D.C Males(n=196) Females(n=157) Total(n=353)
Age(yrs) 52.54±15.85 49.06±15.62 51.67±16

BMI(kg/m2) 27.78±3.91 28.00±4.37 27.91±4.15
SBP(mmHg) 146±32.04 145±30.27 150±33.16
DBP (mmHg) 86.36±18.85 83.33±20.81 83.18±21.82
FBS(mg/dl) 171.76±62.21
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Prevalence of metabolic syndrome:

The overall prevalence of metabolic syndrome in this study

was 68.2% (Table 2). In terms of the five components, the

overall prevalence was 56.37% in low HDL-C, 73.65% in

high BP, 73.37% in hyperglycaemia, and 75.63% in

hypertriglyceridemia (Table 2).

A very high prevalence rate of 69 % (n = 353) of metabolic

syndrome was reported in this community. In this study,

metabolic syndrome rates are significantly higher among

males with 69% (n = 196) than in females at 67.3% (n =

157).  Table 3 and Graph 1.

All the individual components of metabolic syndrome

increased significantly with age. Overall in our study

elevated triglycerides (75.63%) was the commonest

abnormality observed and low HDL-C (56.37%) was the

least common. Elevated blood sugar (70.06%) was the

commonest abnormality among females, followed by

elevated blood pressure (69.4%) and low HDL-C (58%) was

the least common abnormality. Among males, elevated blood

pressure (77.04%) was the commenest abnormality. Low HDL

(55.1%) was the least common abnormality among males.

Graph-1.

In comparisons of the prevalence of MetS in men and women,

it showed that the prevalence in men was significantly higher

than in women (men vs. women: 69% vs. 67.3%).

DISCUSION:

This was one of the large community-based surveys done

from south Andhra for ascertaining the prevalence of

cardiovascular risk factors with the aim of providing the

baseline information on prevalence rates for intervention

programmes to the policy planners.

In a detailed look of graph and stastes into the prevalence in

the five components of MetS between men and women, it

showed that men had a higher prevalence in having low

HDL-C, and having high BP. But, the prevalence in low hyper-

triglyceridemia was lower than that in women. In terms of the

prevalence of having high FBS, there was no difference

between men and women.

In the aspects of overweight and obesity, it showed that the

prevalence increased with age, which reached a peak in the

age group of 40-49 and decreased thereafter in both

genders (Graph-1).In comparison of the increment in the

prevalence of MetS in different age group, it seemed that

the prevalence increased more rapidly in men when they

became older and reached the peak in their eighties, while

the prevalence of MetS in men reached the peak in their

eighties and decreased thereafter. We further noticed that

there was a crossover between the age of 40-49, when the

curves showing the prevalence of MetS in men and women in

different age groups were superimposed (Graph-2).

Strengths of our analysis include the examination of a large,

community-based sample of men and women across a broad

age spectrum and standardized assessment of diabetes and

CVD risk factors and outcomes, but there are limitations of

our study in addition to those addressed above. We used a
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increased risk for future development of type 2 diabetes or

CVD and who may benefit from interventions to reduce risk.

In our study, the prevalence of overweight and obesity were

43.4% and 33.2% in men, and 41.4% and 39.4% in women.

Obesity is an important factor in developing MetS and many

chronic diseases, such as cardiovascular disease, type 2

diabetes, hypertension, certain types of cancer, and mental

problems.

The pathogenesis of MetS through which obesity interplay

with insulin resistance remains to be fully established but

many studies had focused on the role of body fat

distribution. These metabolically obese, normal weight

individuals may have high TG and low insulin sensitivity

leading increase prevalence of metabolic syndrome and its

associated disorders.

In our study, men had a significantly higher prevalence of

MetS than women (69% vs. 67.3%). It showed that after the

age of 50, the prevalence of MetS would be higher in men.

Such phenomenon explained that women around the age of

50 are more likely to have estrogen deficiency, which can

lead to prominent weight gain and may go on to develop

MetS.

Given the number of serious health problems associated with

obesity including type 2 diabetes, cardiovascular disease,

and an increased risk for various types of cancer, the

investigation of the healthy obesity phenotype may provide

novel insights into the pathophysiology of obesity-related co-

morbidities and help to identify at-risk obese individuals.

Furthermore, it may help in the development of better

interventions for obese patients. There are strong indications

that weight loss may not have a beneficial effect on certain

metabolic risk factors in MHO individuals and even result in a

paradoxical response. Therefore, the one-size-fits-all

approach regarding the consequences of obesity should be

revisited, and the prevailing concept in the health care

system that obesity is always bad should be re-evaluated.

Also, a proper classification of the at-risk and metabolically

benign obese individuals should be taken into account in

medical research to prevent any bias in the interpretation of

the results.

Dyslipidemia is a hallmark of the MetS. It is characterized by

elevated TG and low HDL-C levels. In our analysis,

dyslipidemia had the strongest and more consistent

relationship with ischemic stroke among all the MetS

components. There is a controversy regarding the association

between serum TG levels and stroke. It has been shown that

postprandial hypertriglyceridemia is associated with carotid

artery atherosclerosis.

The prevalence of decreased HDL-C, high BP in men was

higher than women in this study. The prevalence of high TG

was much lower than that of other MetS components, and
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drug therapies for abnormalities in the individual

risk factors may be indicated.

5. To date, there is insufficient evidence for primary

use of drugs that target the underlying causes of the

metabolic syndrome.

6. Considerable additional research is needed to

better refine the most appropriate therapies for

individuals with the metabolic syndrome.
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