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ABSTRACT
Background: Dyslipidemia is a major risk factor for coronary heart disease and refers to lipid abnormalities such as high total 
cholesterol (TC), elevated low density lipoprotein cholesterol (LDL-C), hypertriglyceridemia, low high density lipoprotein choles-
terol (HDL-C).Due to the scarcity of data, we performed a descriptive study so as to understand the pattern of lipid profile in an 
urban city in North India and the risk of obesity running in them.
Methods: This cross-sectional study was performed by collecting data from three private hospitals in the city from January 1, 
2014 till June 31, 2014. Patients who satisfied our inclusion criteria were included in the study. Participants of the study under-
went standard hematological testing along with variables about their past medical history and anthropometric measurements 
were taken. Data was analyzed using SPSS version 21.
Results: 636 patients were included in the study. 54% of the patients were males, 64% less than 65 years of age, 35% were 
overweight and 16% were obese. 33% were taking some form of lipid lowering drug. 67% had TC < 200 mg%, LDL-C < 130 
mg% and HDL-C > 40 mg%. TC, LDL-C and triglycerides were found to be significantly associated with age and body mass 
index of the patient.
Conclusion: This was the first study in the region to look at the baseline lipid profile of patients. Assessing dietary habits, nutri-
tional status of patients, genetic make up and environmental factors and correlating that with their lipid profile variables would be 
the next step and would constitute areas of future research.
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INTRODUCTION

Diseases like stroke, coronary heart disease, and diabetes are 
the most important cause of mortality today.1 Many times 
these diseases are preventable by simple measures. Cardio-
vascular disease remains as one of the most important public 
health problems in developed countries, while it is gaining 
foothold in developing countries like India as well. 

Previously conducted epidemiological studies of populations 
who have been followed for a long time have identified cer-
tain characteristics and lifestyles that are strongly associated 
with an increased risk of cardiovascular diseases. Smoking, 
lack of physical activity, poor dietary choice, hypertension 
are some of the risk factors which we know from previous 
studies are rick factors strongly related to increased morbid-
ity.2,3 Dyslipidemia is a major risk factor for coronary heart 

disease and refers to lipid abnormalities such as high total 
cholesterol (TC), elevated low density lipoprotein choles-
terol (LDL-C), hypertriglyceridemia, low high density li-
poprotein cholesterol (HDL-C). 4 million deaths annually 
and about 50% of cases of ischemic heart disease worldwide 
have been estimated to be associated with dyslipidemia by 
the World Health Organization.4

Dyslipidemia has direct consequences on the risk of vari-
ous disabling cardio- and cerebrovascular events. Due to 
the scarcity of data, we performed a descriptive study so as 
to understand the pattern of lipid profile in an urban city in 
North India and the risk of obesity running in them. This 
would be helpful because many studies have shown that 
modification of the plasma lipid concentrations is a useful 
approach in decreasing cardiovascular mortality.
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METHODOLOGY

Setting
This cross-sectional study was conducted in the urban city 
of Jalandhar, Punjab, where we included patients who pre-
sented to private hospitals with in house laboratory services. 
We divided the city in four regions and in each region we 
identified four private hospitals in the city, of which three 
agreed to share their data with us. Institutional ethics review 
was obtained individually from each hospital. These three 
hospitals were located at approximately 7-8 kilometers away 
from each other, thereby covering majority of the urban pop-
ulation of Jalandhar. With a population of 21,93,590, 52% 
of which are males, Jalandhar is the fourth populous city of 
Punjab. The three hospitals were visited by 200-250 patients 
each daily in the outpatient department. Patients, who were 
admitted to these hospitals, mainly belonging to middle, 
upper-middle socioeconomic class, were usually from urban 
Jalandhar.

Study design
We collected patient information from January 1, 2014 till 
June 30, 2014, from hospital records. We included all pa-
tients, aged 18 years or above, who were admitted in any 
inpatient ward in the included hospitals. Patients who only 
visited the outpatient department were not included in the 
study because of the lack of follow-up in these patients. After 
obtaining an informed consent, we collected demographic 
information like age, gender, body weight, any comorbid 
condition (present for more than a year and for which active 
treatment is being taken by the participant) or whether they 
are taking any lipid lowering drug or not. Lipid profile meas-
urements were done using enzymatic method (Diasys diag-
nostic systems, Gmbh, Germany), which provides automated 
results. All laboratories followed standardization procedures 
as recommended by the World Health Organization, includ-
ing the use of external control sera. All blood samples were 
taken early morning, after overnight fasting.

Definitions
High total cholesterol (TC), high triglyceride (TG), high 
low-density lipoprotein cholesterol (LDL-C), and low high-
density lipoprotein cholesterol (HDL-C) were defined as 
TC ≥ 200mg/dL, TG ≥150mg/dL, LDL-C ≥130mg/dL, and 
HDL-C <40mg/dL according to the criteria prescribed by the 
Third Report of The National Cholesterol Education Pro-
gram (NCEP) expert panel.5 Based on these definitions par-
ticipants with dyslipidemia were identified. 

Data collection and analysis
Data obtained from hospitals was codified and entered into 
Microsoft excel sheets. Data were then analyzed using the 

Statistical Package for Social Sciences (SPSS) version 21. 
From their weight and height, Body Mass Index (BMI) was 
calculated. Participants were later grouped based on their 
lipid profile variables, using the criteria prescribed by the 
NCEP expert panel. Correlation between lipid profile val-
ues and age, and BMI of participants was determined using 
Pearson’s correlation analysis, p < 0.05 were considered to 
be significant.

RESULTS

636 patients fulfilled our inclusion and exclusion criteria, 
54% of which were males. 64% of the study population was 
aged 65 years or less. Using BMI values as shown in Ta-
ble 1, 35% of the patients were overweight and 16% was 
obese. Of all the patients 40% had some comorbid condition, 
from which they were suffering for more than a year and 
were taking active treatment for it. 33% of the total study 
population was taking a lipid-lowering drug. Using cut off 
values for various lipid profile variables, 67% had normal 
total cholesterol levels, 79% had normal low density lipid 
cholesterol levels, 82% had higher than prescribed high den-
sity lipid levels and 78% had normal triglyceride levels. On 
further analysis, total cholesterol, LDL-C and TG showed 
statistically significant positive association with age and 
BMI. However, HDL-C showed no statistically significant 
associations with age or BMI. Refer to Table 3 for details.

DISCUSSION

India is witnessing double burden of communicable and 
non-communicable diseases. Earlier much stress was laid 
on communicable diseases and still the national health pro-
grams focus more towards communicable diseases. Recently 
launched National Programme For Prevention and Control 
of Cancer, Diabetes, Cardiovascular Disease and Stroke is 
a step towards increasing awareness of the general popula-
tion towards lifestyle diseases. Therefore the purpose of this 
study was to study the lipid profile of adults living in an ur-
ban city of Jalandhar, Punjab which has never been studied 
before. 

35% of our study population was overweight and 16% were 
obese. This should be kept in context of the view that 64% 
of the population was below 65 years f age. Deranged lipid 
profile is an interplay of various factors, genetic and envi-
ronmental in particular. We have seen similar prevalence of 
dyslipidemia in other Asian populations, including Bangla-
deshi and Pakistani populations.6 Sometimes, even with low 
cholesterol and LDL levels risk of coronary heart disease 
remains high, like in Turkish populations.7 This has been at-
tributed to genetic variations leading to low HDL levels in 
them. 
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Dyslipidemia could be familial or secondary to several medi-
cal conditions, which include type 2 diabetes mellitus, ex-
cessive alcohol consumption, smoking, hypothyroidism, 
cholestatic liver disease, and obesity. In type 2 diabetes mel-
litus, the lipid abnormalities include elevated TGs, LDL-C 
and low HDL-C in a setting of insulin resistance.8 Excessive 
alcohol consumption can cause hypertriglyceridemia, and it 
was found in a study among hypertensive men who consume 
alcohol found that the risk of high TGs increased with in-
creasing alcohol consumption.9

Screening for lipid abnormalities is widely recommended 
and practiced in industrialized nations. While some may 
suggest that evaluation for dyslipidemia is primarily aimed 
at identifying those who are candidates for lipid-lowering 
therapy, however a broader perspective is that lipid testing 
provides one component of the assessment of overall cardio-
vascular risk. It also helps to identify those who are likely to 
benefit from any of several different interventions, such as 
aspirin and antihypertensive therapy, that lower cardiovascu-
lar risk. One key component of a comprehensive plan to im-
prove cardiovascular outcomes in patients with dyslipidemia 
is lipid-lowering therapy with statins.

Results of our study will help health policy makers adopt a 
national strategy to prevent the extension of cardiovascular 
risk factors in the population and could serve as a baseline 
for assessment of future trends in the risk factors studied. 
With better health facilities, India as a nation is trying to 
overcome barriers to control communicable diseases. Now 
we need to shift our focus towards preventing non-commu-
nicable diseases.

Our study has a few limitations. This study was conducted in 
a single city of India. Dietary habits of Indians vary state to 
state. Therefore the results of this study might not be gener-
alizable to other parts of India or communities. Apart from 
BMI, waist circumference and waist-hop ratio have been 
prescribed by WHO to be used for assessment of obesity. 
These two variables are missing from our study

CONCLUSIONS
Our study tried to describe the lipid profile of adults in an 
urban city in India. This provides us with baseline informa-
tion on the current scenario is and what needs to be done 
to improve that. Assessing dietary habits, nutritional status 
of patients, genetic make up and environmental factors and 
correlating that with their lipid profile variables would be the 
next step and would constitute areas of future research.
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Table 1: Baseline characteristics of urban adults in 
Jalandhar
Variable n 

Total participants 636

Males 342

Females 294

Age

 Less than 65 years 409

More than or equal to 65 years 227

Body Mass Index

Normal (18.5-24.9) 308

Overweight (25.0-29.9) 225

Obese (30.0 and above) 103

Comorbid conditions

Cardiovascular/Cerebrovascular 115

Diabetes mellitus 86

Others 56

Taking any lipid lowering drug 212

Table 2: Lipid profile of the participants
Lipid profile Variable (n=636)

Cholesterol 

<200 mg/dL 428

≥ 200 mg/dL 208

LDL-C

< 130 mg/dL 506

≥ 130 mg/dL 130

HDL-C

≤ 40 mg/dL 114

> 40 mg/dL 522

Triglycerides

< 150 mg/dL 497

≥ 150 mg/dL 139

Table 3: Pearson’s correlation of lipid profile with 
age and BMI

Lipid variable Age BMI

Cholesterol 0.23** 0.32**

LDL-C 0.28*** 0.29**

HDL-C 0.08 0.04

Triglyceride 0.35* 0.30**

p value significant at 0.05
* = p value < 0.05, ** = p value <0.01, *** = p value 
<0.001
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