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Abstract  
Background: The metabolic syndrome(MetS), a cardiometabolic risk clustering  is of public health significance. 

Diagnosing and managing  the metabolic syndrome is beneficial for healthy ageing. There is little information 

in South India regarding MetS. The purpose of the study was to determine its prevalence in Overweight/ Obese 

elderly and its components. 

Methods: Elderly obese/overweight patients aged more than 60 years admitted at our hospital were included. 

International Diabetes Federation (IDF) criteria was used to diagnose MetS. Relevant  data was collected and 

analysed. 

Results:  Elderly obese/ overweight, 100 inpatients were included in the study. The prevalence of MetS in our 

study was 92%. Females (56%) were higher than males (44%). Hypertension was found to be significantly 

associated with MetS. Patients with Impaired fasting blood glucose and Diabetic patients on treatment were 

92.6%. Serum cholesterol was high (>240mg/dl) in 7% of subjects. If Low density lipoprotein (LDL) above 

100mg/dl cut off is taken as abnormal it showed increase levels in 78% of the patients. Mean lipid profile values 

suggested significant dyslipidemia.  

Conclusion: Ageing increases the prevalence of MetS. Dyslipidemia was found to be very significant. A high 

prevalence in this rural population of  Southern India calls for a comprehensive non communicable disease 

prevention and control programme.  
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I. Introduction 
In the last few decades, there is an increase in life expectancy and also age associated/related diseases. 

Metabolic syndrome contributes to high morbidity and mortality in this elderly population group which is a 

cluster of cardiovascular and metabolic risk factors
1
. 

Metabolic syndrome(MetS)  is characterised by abdominal obesity, atherogenic dyslipidemia, insulin 

resistance and hypertension
2
. The main underlying pathology is insulin resistance which increases with 

age
3
,contributing to a higher risk of developing cardiometabolic disorders

4 
. Abdominal obesity, raised 

triglycerides, low HDL, elevated blood pressure and impaired fasting glucose or diabetes mellitus are the five 

variables in the criteria for Metabolic syndrome
3
. 

The prevalence of MetS in general population is 17 to 25%
5,6

 and in Diabetes mellitus it ranges from 

59% to  61%
5,6,7

. In the elderly, the studies have shown varied prevalence rates 
8,9,10

. 

Identification and treatment of Metabolic syndrome helps to reduce morbidity and disability in the 

elderly. There are limited studies regarding its prevalence in elderly worldwide and especially in India. The 

present study was conducted to determine the prevalence of the components of the Metabolic  syndrome in a 

rural setting. This study was undertaken in our centre which provides health care to Andhra Pradesh, Tamil 

Nadu and Karnataka population. 

 

II. Materials and Methods 
Elderly patients aged more than 60 years ( as defined by United Nations) admitted at PESIMSR 

hospital in medical wards with various ailments over a study period of 1 year were included if found to have 

Obesity/ Overweight. This study is a descriptive single centre cross sectional study conducted at PESIMSR ( 

Peoples education society institute of Medical Sciences and Research ), Kuppam,  South India. Ethical approval 

was obtained from Ethical committee and informed consent obtained from subjects. 
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Data was collected as per predesigned proforma. A detailed clinical examination and estimation of 

biochemical parameters were done. All serum and plasma samples were taken in fasting state. International 

Diabetes Federation (IDF) criteria  was used for definition of Metabolic syndrome
11

.  Overweight was defined 

as Body Mass Index (BMI)  > 23 kg/m
2
, Obesity was defined if BMI >25 kg/m

2
 according to Asia pacific 

guidelines ( World Health Organisation- West Pacific Regional Office). Impaired fasting plasma glucose was 

defined as > 100mg/dl. Hypertension was defined as >130/85mmHg or patients on treatment for the same. 

Dyslipidemia was defined as serum cholesterol more than 240mg/dl as high, LDL more than 190mg/dl as very 

high and >100mg/dl as above optimal, serum HDL less than 40mg/dl for both men and women was considered 

as low and triglycerides more than 150mg/dl was taken to be high in our study. Insulin estimation could not be 

done because of lack of facility. 

Patients already on oral hypolipidemic drugs and alcoholics  were excluded from the study.The data 

was entered into MS Excel 2007 version and analysed using SPSS software. A probability value of < 0.05 was 

considered statistically significant. 

 

III. Results 
A total of 100 patients aged above 60 years with overweight/Obesity  were included in the study. The 

prevalence of  Metabolic syndrome in was 92% as shown in Fig1.  

 

 
Figure 1 Prevalence of Metabolic syndrome in elderly obese/ overweight patients 

 

The mean age of the study subjects was 63.9yrs (3.84) with 86% of subjects in the age group of 60-69years. The 

prevalence was similar between age groups 60- 69 and >70 years (91.9 vs 92%). Females (56%) were higher 

than males (44%) in this study. 

 

3.1 Clinical characteristics 

Table1 Clinical characteristics of study subjects 
GROUP STATISTICS Mean Std. Deviation 

AGE in years 63.946 3.8470 

DURATION OF Diabetes Mellitus(DM) in 

years 
12.076 5.4172 

DURATION OF Hypertension in years 9.663 4.8341 

Waist :Hip Ratio 1.08 0.24 

Waist circumference in centimetres 87.8 8.4 

HBA1C% 8.850 2.0630 

 

3.2 Clustering of components- metabolic syndrome 

The distribution of components is shown in table 2 

 

Table2 Frequency of occurrence of components of Metabolic Syndrome 
Parameters Frequency (%) 

Abnormal Waist to hip ratio 76 

Hypertension 55 

Elevated Triglycerides 96.2 

Decreased HDL 35.8 

Impaired Fasting blood sugar/ Diabetes Mellitus 92.6 
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Hypertension was found in 55% of the subjects and its association with Metabolic syndrome was found 

significant .Diabetes mellitus was pre existing in 58.6% of study patients. In the current study, 92.6% of patients 

had impaired fasting blood glucose or were already diabetic patients on treatment. Elevated HbA1c (>7%) was 

found in 68% of subjects. 

Abnormal waist to hip ratio was seen in 76% of the subjects, out of whom 94.7% of patients had Metabolic 

syndrome.  

 

3.3 Pattern of Dyslipidemia  

Total serum cholesterol was high in 7% of subjects with LDL being very high in 4% but if LDL above 100mg/dl 

is taken as abnormal( above optimal) it showed increase in 78% of the patients. 

 

Table3  Lipid profile pattern 

 

 

 

 

 

 

 

      
  

*= 
statistically significant 

 

High density lipoprotein (HDL)<40 mg/dl was seen in 35.8% of patients. High TGs were found in metabolic 

syndrome group(96.2% vs 3.8%). 

Mean lipid profile values suggested significant dyslipidemia of HDL, LDL and Triglycerides. Females were 

found to have higher levels than men. The frequency of dyslipidemia isas shown in Fig 2. 

 

 
Figure 2 Frequency of lipid abnormalities 

 

IV. Discussion 
Obesity, sedentary lifestyle, ageing, diabetes mellitus, coronary heart diseases are risk factors for 

Metabolic syndrome. The prevalence rate is found to be higher in elderly
12

. In the present study, we included 

overweight/obese elderly inpatients and found the prevalence to be very high (92%). In a study by Athyros et al, 

in Greece, the prevalence was 69% among elderly using IDF criteria
9
. A study of elderly in China showed 

higher prevalence in women than men (54.1% vs 34.8%) using IDF criteria
10

. A study in Urban eastern India 

showed a prevalence of 65.6% among 60-69 years age group
8
. Using different defining criteria for metabolic 

syndrome and different inclusion criteria give variations in the prevalence. 

There is varied occurrence of Metabolic syndrome components, with increasing prevalence of higher 

waist circumference, showing 88% in women and 74% in men aged between 60 and 69 years
13

. In our study, 

higher prevalence of waist to hip ratio in 76% of subjects was seen. Hypertension found in 55% of subjects is 

lower compared to a study by Prasad et al which showed hypertension in 69.3% of subjects
8
. Impaired fasting 

glucose was seen in a high percentage of study subjects. Laaksonen et al described increased risk for Diabetes 

with metabolic syndrome
14

. 

In the present study, HbA1c was high in 92% of the diabetic subjects and most of them were non 

compliant with medication and lifestyle changes advised. 

LIPID PROFILE MetS Mean Std. Deviation P Value  

Total Cholesterol 
YES 174.228 50.7088 

P=0.062 
No 154.125 23.5702 

High Density Lipoprotein 
YES 40.457 15.1007 

P=0.022* 

No 46.750 5.5227 

Low Density Lipoprotein 
YES 93.511 38.7957 

P=0.036* 

No 76.125 17.8681 

Triglycerides 
YES 192.022 86.0788 

P=0.032* 

No 138.000 56.0535 
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Serum total cholesterol was elevated in  7% of subjects but elevated LDL> 100mg/dl was found in  

78%. LDL although not a component of Metabolic  syndrome is one of the frequently documented 

abnormalities. Its occurrence showed higher magnitude of risk of coronary artery disease 
15

.Low HDL is very 

common among Asian Indians
16,17

. We found 35.8% of subjects having low HDL. Triglycerides were abnormal 

in 96.2% of subjects with a mean of 174mg/dl in males and 198mg/dl in females which is significant. In a study 

by Alexander et al, mean Triglycerides was 162.6mg/dl meeting National Cholesterol Education Program 

(NCEP) criteria
18

. In a study by Rigo et al, high TGs were present in 34% of men and 38% of women
19

. This 

can be due to different study population genetics and /different lifestyle. All the varying results show that there 

is a higher need for regional studies and to strongly consider ethnic aspects and regional habits  of the 

population. 

 

V. Conclusion 
The prevalence of metabolic syndrome was high in the elderly using IDF criteria. Ageing which causes 

metabolic abnormalities, increases the prevalence of Metabolic syndrome. Dyslipidemia was found to be very 

significant in the present study. A high prevalence in this rural population of Southern India calls for a 

comprehensive non communicable disease prevention and control programme. Increasing awareness of cluster 

of risk factors and how to prevent them should be emphasised in population wide prevention strategies.  
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