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Abstract 

 
Prevalence of non communicable diseases like type 2 Diabetes Mellitus and Coronary Artery 
Diseases have surpassed that of communicable diseases in India. The general population is un-
aware of the risk factors associated with these diseases and of ways to prevent them. The present 
study was undertaken to observe the pattern and prevalence of dyslipidemia and impaired glu-
cose tolerance, as per the revised National Cholesterol Education Plan (NCEP) – Adult Treat-
ment Panel (ATP) III guidelines and American Diabetes Association ADA respectively in people 
who are apparently healthy and had attended the tertiary care hospital for the purpose of a rou-
tine health checkup. Material and Methods: 1621 people were included in the study and were 
divided into five groups based on their age. The lipid profile and blood glucose was estimated. 
Result: 21.4% of the population had Diabetes Mellitus, 39.72% had high cholesterol, 36.72% 
had high triglycerides, 71.68% had high LDL-c and 78.65% had low HDL-c. The mean values of 
blood glucose (FBG = 113±49.8 mg/dl and PPBG = 159±76.82mg/, total cholesterol (193±50 
mg/dl), triglycerides (146±80 mg/dl) and LDL-c (128±47/mg/dl) were high while that of HDL-c 
(36±6mg/dl) was low in the population .These are known risk factors for cardiovascular diseases 
and Metabolic syndrome was found in 22.4%. Prevalence of abnormal lipid and glucose level 
was high in the semi urban population which was apparently healthy. People are unaware of the 
status of their ill health and the risk of developing metabolic diseases .Hence it is essential to 
create awareness about healthy lifestyle options to reduce morbidity and mortality. 
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Introduction 
 
Non communicable diseases like type 2 Diabetes mellitus 
(type 2 DM) and Coronary Artery Diseases (CAD) has 
become commoner than communicable diseases in terms 
of morbidity and mortality in India.[1] South –east Asians 
have a genetic predisposition towards development of 
dyslipidaemia , obesity and Diabetes mellitus.[2] The in-
terplay of these risk factors for CAD, namely dyslipidae-
mia , central obesity, hypertension and hyperglycemia, 
when clustered together could explain the risk of CAD in 
Indians.[1] It is found that most people are not only un-
aware of these risk factors but also do not know the im-
portance of inculcating healthy habits, early detection and 
treatment of diseases.[3] 

 
The present study was undertaken to observe the pattern 
and prevalence of dyslipidaemia and impaired glucose 
tolerance, as per the revised National Cholesterol Educa-

tion Plan (NCEP) – Adult Treatment Panel (ATP) III 
guidelines and American Diabetes Association ADA re-
spectively in people who are apparently healthy and had 
attended the tertiary care hospital for the purpose of a rou-
tine health checkup.[4,5] The prevalence of Syndrome X 
was also found by correlating blood glucose levels with 
the pattern of dyslipidemia according to revised NCEP 
ATP III guidelines.[4] 

 
Material and Method 
 
This is a retrospective observational study conducted dur-
ing a period of one year in a tertiary care hospital in 
Pondicherry. The study population comprised of appar-
ently healthy people from a semi-urban background from 
Pondicherry  and Tamil Nadu in south India, who had 
come for a routine health  checkup programme  and for 
whom estimation of blood lipid profile and glucose were 
requested. 1621 such cases were selected for the study. 
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The cases were divided into five groups according to their 
age as shown in Table I. 
There were 705 men and 917 women in this group. 
Analyses of blood lipid profile parameters (total choles-
terol, HDL-c and triglycerides) and fasting and 2hour post 
prandial blood glucose were performed in a fully auto-
mated random access blood chemistry analyzer using 
IFCC approved procedures. LDL-c values were calculated 
using Friedwald’s formula. 
 
For blood lipid levels, revised NCEP-ATP III guidelines 
were referred to. According to these standards, abnormal 
values are defined as Total Cholesterol > 200 mg%, LDL-
c   >100 mg%, TGL> 150 mg%, HDL-c <40 mg% in men 
and <50 mg% in women.[4] Dyslipidaemia was defined 
by presence of one or more than one abnormal serum 
lipid concentration. [6] 
 
Recent ADA Guidelines were referred to for glucose lev-
els. According to this, hyperglycemia was defined when 
fasting blood glucose was > 100mg/dl, impaired glucose 
tolerance as  2 hr after OGTT plasma glucose was be-
tween 140 and 200 mg%. Those patients whose fasting 
blood glucose was ≥126 mg% and 2 hr post prandial glu-
cose level was ≥ 200 mg% were labeled as diabetics.[5]  
 
The proportion of patients with abnormal serum lipid and 
glucose values was found out and expressed in terms of 
percentage. The mean values of all these parameters were 
calculated. Comparison of mean and proportions are the 
statistical analyses used in the study. 
 
Results 
 
The study population comprised of 1621 cases. As de-
picted in Table 2, nearly 80% of the study population had 
at least one abnormal parameter viz serum glucose, fast-
ing and 2 hour post prandial and complete lipid profile as  

per the recent NCEP-ATP III and ADA guidelines. 
 
The mean values of blood glucose (FBG=113±49.8 mg/dl 
and PPBG=159±76.82mg/dl) and LDL-c (128±47/mg/dl) 
were high while that of HDL-c (36±6mg/dl) was low in 
the population. Total cholesterol (193±50 mg/dl) and 
triglycerides (146±80 mg/dl) though within normal limits 
were in the higher range of normal.  
 
21.4% of the population had Diabetes Mellitus, 39.72% 
had high cholesterol, 36.72% had high triglycerides, 
71.68% had high LDL-c and 78.65% had low HDL-c.  
 
Incidence of diabetes mellitus is found to increase with 
age. 32% of the diabetics belonged to the age group of 
51-60 years. Increased levels of total cholesterol, triglyc-
erides and LDL and low levels of HDL were found to be 
more between 41-60 years. 
 
As compared to 55% males having low HDL-c, as many 
as 96% women had low levels of HDL-c with a value 
between 40 and 50 mg/dl in most. Metabolic syndrome 
was found to exist in 22.4% of cases which was eluci-
dated according to the recent NCEP ATP III guidelines, 
where the raised triglyceride and fasting blood glucose 
levels and low HDL-c were taken into account.  
   

Table 1. Age distribution of cases  
 

Groups Age (in years) Number of subjects 
(n=1621) 

I 20-30 191(12%) 
II 31-40 357 (22%) 
III 41-50 455 (28%) 
IV 51-60 380 (23%) 
V 61 & Above 238 (15%) 

 
Table 2 . Pattern of abnormalities in the study group 

 
Groups Diabetic 

n 
 

Cholesterol 
(>200mg/dl) 

n 

Triglycerides 
(>150mg/dl) 
          n 

HDL-C 
(<40mg/dl) 

      Males n 

HDL-C 
(<50mg/dl) 
Females n 

LDL-C 
(>100mg/dl) 
        n 

I 13 47 51 52 86 115 
II 53 137 120 104 158 261 
III 109 202 172 100 271 348 
IV 110 163 173 75 230 267 
V 62 95 75 57 142 171 
Total No.  347 644 591 388 887 1162 
Percentage 21.4 39.72 36.45            78.65 71.68 
Where ‘n’= No. of cases 
 

Discussion 
 
This study was conducted with the aim to evaluate the 
glucose and lipid levels in the semi urban population 

around Pondicherry, who were apparently healthy. The 
results obtained from the 1621 patients revealed that the 
mean values of blood glucose and LDL-c were high while 
that of HDL-c was low in the population. These are 
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known risk factors for cardiovascular diseases and the 
metabolic syndrome [6]. Total cholesterol and triglycerides 
though within normal limits were in the higher range of 
normal.   
  
In a study conducted at Chennai where a comparison was 
drawn between young physicians and the general population 
in terms of prevalence of cardio metabolic risk factors, it was 
found that physicians had a significantly higher prevalence 
of all abnormalities with respect to the general population 
except DM. [3] On comparing the proportion and mean val-
ues in our study with that of the general population in the 
Chennai study, a greater degree of abnormalities was seen in 
our study as compared to the general population at Chen-
nai.[3] The mean and proportion respectively of abnormal 
values in the Chennai study were total choles-
terol:172±37mg/dl and 21.2% , LDL-c:101±32 mg/dl and 
46.8%,Triglycerides:140±88 mg/dl and 31% , HDL-c:42±10 
mg/dl and 44.6%in men and 46±7 mg/dl and 67.1% in 
women.14.8% of the general population had DM as com-
pared to 21.4% in the current study. 
 
In a similar study conducted at Bombay [6], the HDL-c val-
ues were higher while all other parameters were lower than 
those in the population in our study. They found that these 
abnormalities were more common in men than women in the 
age group between 31 and 40 years, while in our study it was 
seen in the older age groups and mainly in women.  80% of 
their cases had some abnormality or the other with respect to 
these parameters, similar to our study.  

 
In a population study on 475 Asian Indian adults between 
age 20 and 75 years, raised levels of triglycerides were found 
in 45.6%, FBG in 26.7%. HDL-c levels were low in 65.5%. 
Metabolic syndrome was found in as many 41.1% while it 
was 22.4% in our study. [7] In the current study, 36.4% had 
a raised triglyceride level and 35.7% had impaired glucose 
levels while 78.65% had low HDL-c levels. Dyslipidemia 
and impaired glucose levels is not limited to our country. 
Similar studies conducted on Mexican adolescents [5] and 
Spanish adults [8] revealed dyslipidaemia in the population 
in considerable proportions. 
 
In another study involving diabetic urban Indian population, 
prevalence of Metabolic syndrome was high at 77.2% and it 
was significantly higher in women than in men. This study 
reiterates the importance of regular screening in individuals 
from the general population to avert or delay the onset of 
type 2 DM and its complications.[9] 
 
The adjusted global prevalence of Metabolic syndrome ac-
cording to the NCEP ATP III criteria was 12.39% in a study 
on Spanish adult workers between the age group 20 and 65 
years. [10] 11.21% had premorbid Metabolic syndrome 
where they had high blood glucose and triglycerides but their 
HDL-c was low as compared to normal. This study con-
cluded that identifying people with premorbid Metabolic 
syndrome may in turn help in identifying apparently healthy 
people who have a risk of developing Cardiovascular dis-
eases and type2 DM.[10]  The current study also brings out 

the importance of screening people for the metabolic de-
rangements as early as possible in order to delay or prevent 
cardiovascular disorders and type 2 DM. 
 
The Thrombosis Research Institute-India had conducted a 
cohort study to investigate the genetic factors and risk fac-
tors associated with CAD. According to NCEP ATP III cri-
teria, 40.3% had the Metabolic syndrome. The risk factors 
for Metabolic syndrome such as age, hypertension, DM, car-
diovascular diseases, waist circumference and BMI were 
significantly higher in the group with Metabolic syndrome 
than in the group without it.[11]  
 
In another recent study in Chennai, a significant increase in 
the risk of DM was found with ascending social class which 
was explained by obesity.[12] High social class assures bet-
ter living conditions and in turn leads to obesity which is an 
independent risk factor for development of DM.[12,13]  Al-
though our study population belonged to semi urban middle 
class population where level of affluence is not high, the 
prevalence of dyslipidaemia and impaired glucose levels was  
found to be quite high. In an earlier study by us with 109 
different patients, higher prevalence of hyperglycemia,  
hypertriglyceridemia and low HDL-c levels were found in 
overweight and obese cases compared to those with normal 
BMI. The Metabolic syndrome was detected in 13.7% cases 
using the NCEP ATP III criteria.[14] In the present study 
BMI was not measured and the population studied belonged 
to the middle class, the abnormal values could reflect a shift 
in the change of lifestyle as reported in a study on the Meta-
bolic syndrome in south Asians [ 2]. 
 
The body composition of south Asians is such that they have 
a high percent of body fat, abdominal obesity, insulin resis-
tance, hyperinsulinemia and low muscle mass which predis-
poses them towards Metabolic syndrome.[2]. A diet rich in 
calories and fat and little physical exercise are the major 
cause of dyslipidemia in our population.[6] Moreover, deep 
frying, refrying in the same oil and overcooking of food 
gives rise to trans fatty acids which contributes to dyslipi-
daemia [15]. 
  
Hence the current study corroborates that hyperglycemia and 
dyslipidaemia are on the rise in south Asian population. It 
has also been seen that most people are not even aware of 
their metabolic derangements and that these can be pre-
vented to a large extent by adoption of a healthy lifestyle. 
Here lies the importance of educating the public about 
healthy eating and cooking processes and regular exercise. 
The importance of regular screening for these disorders has 
to be emphasized. These measures would certainly help re-
duce the prevalence of these metabolic disorders. 
 
Conclusion 
 
The present study with 1621 apparently healthy cases 
showed that majority of the study population was affected by 
the presence of dyslipidaemia and/or hyperglycemia 22.4% 
had the Metabolic syndrome too and many people were not 
even aware of the abnormality .Similar results have been 
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shown in studies conducted in India and abroad. Sincere 
efforts must be taken to create awareness about the impor-
tance of a healthier lifestyle in order to reduce the risk of 
type 2 DM and CAD in the population. 
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