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ABSTRACT

Background: Dyslipidemia is a key independent modifiable risk factor for cardiovascular disease (CVD) and one of the
main causes of the disease burden in developed and developing countries. Objectives: The objectives of this study were
to elicit the proportion of dyslipidemia and its risk factors among the adult population of North 24 Parganas, West Bengal.
Materials and Methods: This community-based cross-sectional study was conducted among 360 adults during
August-October 2017 in Habra, an urban area of West Bengal, India. Sociodemographic data were obtained from structured
questionnaire, followed by anthropometric measurement, fasting glucose, and lipid profile estimation. Assessment
of dyslipidemia was determined according to the National Cholesterol Education Program Adult Treatment Panel (III)
guidelines. Descriptive statistics and logistic regression were performed to analyze the data using SPSS 16 version.
Results: The mean (standard deviation) age of the participants was 43.1 (£12.4) years. About 37.5% were found to have
dyslipidemia. Variables which continued to remain significant in the multivariable analysis were less physical activity
(adjusted odds ratio [AOR] =2.75[1.41, 5.39]), ever user of tobacco (AOR =2.36 [1.12, 4.97]), hypertension (AOR =2.52
[1.11, 5.71]), abnormal waist-hip ratio (AOR =43.85 [21.62, 88.92]), and diabetes (AOR =2.51[1.20, 6.69]) when adjusted
for other variables in the multivariable analysis. Conclusion: Dyslipidemia is a known risk factor for CVD. Therefore, all
steps must be taken for control and prevention of this disorder.
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INTRODUCTION

Dyslipidemia is the elevation of plasma total cholesterol or
triglycerides (TGs) or low density lipoprotein (LDL) or a low
level of high-density lipoprotein (HDL) that contributes to
the development of atherosclerosis.!'! Cardiovascular disease
(CVD) is a major cause of morbidity and a leading contributor
to mortality in both developed and developing countries.!?!
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Coronary artery disease is usually due to atherosclerosis of
large- and medium-sized arteries, and dyslipidemia has been
found to be one of the most important contributing factors.>-

CVDs are the leading cause of death in the world, leading to
almost 32% of all deaths in women and 27% in men in 2004.
36 million deaths (63% of total global mortality) annually are
due to CVDs.l"™!

Association of dyslipidemia with the development of CVD
is well studied, and guidelines for the management of
dyslipidemia have been published. Serum total cholesterol is
usually used as a measure for monitoring at the population
level, especially in developing countries. In the past few
decades, data from several countries reported a high
prevalence of dyslipidemia and unsatisfactory results of
dyslipidemia management.!1%-13]
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However, there is a paucity of data regarding dyslipidemia
and its risk factors from India, especially at the community
level. With this background, this study was planned and
implemented in an urban area from North 24 Parganas of
West Bengal to assess the proportion of dyslipidemia and
also to elicit the causative risk factors.

MATERIALS AND METHODS

This community-based cross-sectional descriptive study was
conducted among people aged >18 years from August 2017

to October 2017 at Habra, North 24 Parganas, West Bengal,
India.

Sample Size

Considering the prevalence of dyslipidemia to be 30.8 based
on earlier study,!"* with absolute error at 5% and confidence
level 95%, the sample size - N = (Z_,)’pq/L°.

Where p = prevalence, q =1-p and L = allowable error, Z , at
confidence level 95% = 1.96.

By SRS

Habra Municipal Town
Population 1.5 lacs

Total ward 23

Ward no 8 (2937)
Population aged > 18 years

(N1)=2056 p

nl=

2056 X 360
4591

=161.6~ 162

Ward no 15 (3621)
Population aged > 18 years
(N2)=2535

n2=

2535 X 360
4591

=198

g
g

Total sample size (162+198) = 360

&

From voter list line listing of 4591 individuals 218 years from the
two wards were done for the preparation of sampling frame.

U

162 from ward number 8 and 198 from ward number 15 were selected by simple

random sampling.

If the selected individual did not meet the selection criteria, had not given consent, or
was unable to contact after two visits, simple random sampling without replacement
was done to select another study participant.

Figure 1: Sample selection
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Sample size (N) = (1.96 x 1.96 x 30.8 x 69.2)/5? ~ 328.

Assuming a 10% non-response (32), the final sample size
was: —328 + 32 = 360.

Inclusion Criteria

All persons aged 18 years and above and permanent resident
of that area were included in the study.

Exclusion Criteria

The following patients were excluded from the study:
Those who were critically ill.

Pregnant women.Participants who had not given written
informed consent for the study.

Ethical clearance was obtained from the Institutional Ethics
Committee.

Sampling Technique

Among 23 wards of Habra, two wards were chosen by
simple random sampling. By probability proportionate to
sampling the subsample size of each ward was estimated
and the sampling frame was prepared from the voter list. The
sampling units were selected by simple random sampling
technique from the sampling frame, and thus, 360 persons
aged >18 years living in those areas were selected [Figure 1].

Tools and technique

The interview was conducted with a pre-designed and pre-
tested schedule after obtaining informed written consent
from the participants. The schedule was designed keeping
in mind the objectives of the study. To ascertain reliability,
objectivity, and simplicity and to remove any ambiguity,
necessary modifications were done. This schedule was
judged by a group of experts of the institute where necessary
corrections were made to enhance the face validity and
content validity. The schedule was translated to Bengali.
Pre-testing of the schedule was done by administering the
questions to a small number of representative sample.
Necessary modifications were made following their response.
Furthermore, utmost care was taken to make the language
simple so that the respondents, even if illiterate, could
understand the questions easily. Clinical examination (blood
pressure) and anthropometric measurements were carried out
following standard operating procedures. The data included
were weight, height, abdominal circumference,s! and hip
circumference.["”] Body mass index (BMI) was calculated
from height and weight.['"! The participants were sent to
Habra state general Hospital for testing of fasting blood sugar
and lipid profile estimation on next day in empty stomach.

Socioeconomic status was determined using modified B. G.
Prasad’s classification.['”]

Statistical Analysis

SPSS version 16.0 (IBM, USA) was used for statistical analysis.
First, a bivariate analysis was done to ascertain the relationship
of dyslipidemia with relevant independent variables. Only those
found to be significant were entered into a multivariable logistic
model with a confidence interval of 95%, P < 0.05. Diagnostic
tests were done after modeling to assess goodness-of-fit and
assumptions pertaining to logistic regression.

Biomedical waste disposal was followed according to SOP of
hospital waste disposal.['¥]

Working Definitions

Dependent variable: Dyslipidemia - According to the NCEP
ATPIII guidelineifany ofthe followingabnormalities are found
in the serum: Total cholesterol >200 mg/dL, LDL>130 mg/dL,
HDL <50 mg/dl (for women) and <40 mg/dl (for men),
triglyceride >150 mg/dl then that individual is suffering from
dyslipideamia.

Independent variables: 1) Socio-demographic profile, ii) diet
(per day consumption of fruit, vegetable, junk food, fast food,
weekly consumption of red meat, monthly consumption of
visible fat), iii) addiction(alcohol and tobacco), iv) physical
activity (International Physical Activity Questionnaire).!'”’

Table 1: Distribution of study participants according to
lipid profile (n=360)

Lipid profile n (%)
Dyslipidemia

Absent 225 (62.5)

Present 135 (37.5)
Serum TC (mg/dl)

Normal (<200) 269 (74.7)

Borderline high/high (>200) 91 (25.3)
Serum TG (mg/dl)

Normal (<150) 266 (73.9)

Borderline high/high (>150) 94 (26.1)
Serum LDL

Optimal/near optimal (<130) 275 (76.4)

Borderline high/High (>130) 85(23.6)
Serum HDL

Normal 294 (81.7)

Low?® 66 (18.3)

Total 360 (100)

S-Low: <50 mg/dl (for women) and <40 mg/dl (for men),
LDL: Low-density lipoprotein, HDL: High-density lipoprotein,
TC: Total Cholesterol
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RESULTS

The proportion of dyslipidemia among the study participants
was 37.5%. The study participants who had high serum
TC (2200 mg/dl) were 25.3%. High serum total TG
(=150 mg/dl) was found among 26.1% of the study participants.
High serum LDL (>130 mg/dl) was found among 23.6% and
low serum HDL (<50 mg/dl for women, <40 mg/dl for men)
was found among 18.3% of the study participants [Table 1].

The mean (standard deviation [SD]) age of the participants
was 43.1 (£12.4) years. 56.4% were females, 85.6% were
currently married, 51.9% reside in joint family, 11.4% were
illiterate, and 41.7% were home maker. Most of the study
participants belonged to middle class (40.3%) and lower
middle class (37.7%) according to modified B. G. Prasad
Scale, January 2017.

The mean (SD) physical activity among the participants was
1814 (723) mean metabolic equivalent-min/week.

About 74.4% of the participants consumed inadequate
amount (<200 g/day) of fruits and vegetables. 46.9% of
participants consumed visible fat 750—1000 ml/month. Major
(84.2%) portion of the study participants consumed more salt
than recommended 5 g/day and more than half of the study
participants (66.7%) added extra salt in food.

Among the study participants, 15.9% were current smokers.
SLT user was 20%. 4.2% of participants were regularly
consuming alcohol and 9.7% was occasional alcohol
consumer. 9.2% of the participant consumed both alcohol
and tobacco.

The proportion of diabetes found among the study participants
was 16.3% and impaired fasting glucose level was found
among 3.1%. Overall proportion of hypertension was 18.1%
and pre-hypertension was 7.5%.

Majority of the study participants (65.8%) were having normal
BMI. Underweight was 1.7%, overweight was 28.3%, and

Table 2: Association of dyslipidemia with various factors among the study participant: Univariate logistic
regression (n=360)

Variables Presence of dyslipidemia (»=135) number (%) OR (95% CI) P value

Age in completed years (1) 1.05 (1.03,1.07) <0.001

Gender 0.052
Female (n=203) 85 (41.9) 1.54 (0.99,2.38)
Male (n=157) 50 (31.8) 1

Education 0.014
<Middle (n=162) 72 (44.4) 1.71 (1.11,2.63)
> Middle (n=198) 63 (28.4) 1

Per capita income 0.001
>Rs. 2000 (n=147) 70 (47.6) 2.07 (1.34,3.20)
<Rs. 2000 (n=213) 65 (30.5) 1

Physical activity (50" percentile MET-min/week) 0.013
<2014 (n=172) 76 (44.2) 1.73 (1.13,2.66)
>2014 (n=188) 59 (31.4) 1

Tobacco 0.011
Ever (n=130) 60 (46.2) 1.77 (1.14,2.76)
Never (n=230) 75 (32.6)

Alcohol 0.034
Ever (n=51) 26 (51) 1.91 (1.05,3.46)
Never (n=309) 109 (37.5) 1

Hypertension <0.001
Yes (n=65) 38(58.5) 2.87 (1.65,4.97)
No (n=295) 97 (32.9) 1

WHR <0.001
Atrisk (n=138) 111 (80.4) 33.91 (18.67,61.61)
Normal (n=222) 24 (10.8) 1

Diabetes <0.001
Yes (n=59) 39 (66.1) 4.16 (2.31,7.52)
No (n=301) 96 (31.9)

OR: Odds ratio, WHR: Waist-hip ratio, CI: Confident interval
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obese was 4.2%. According to waist circumference, most of
the participants (33.1%) had central obesity. Overall 38.3%
of participants were waist-hip ratio (WHR) at risk.

DISCUSSION

In this study, the proportion of dyslipidemia was found to
be 37.5%. High serum TC, high serum total TG, high serum
LDL, and low serum HDL found among 25.3%, 26.1%,
23.6%, and 18.3% of the study participants, respectively
[Table 1].

Risk factors which remained significant in multivariable analysis
were less physical activity (adjusted odds ratios [AOR]=2.75
[1.41, 5.39]), ever user of tobacco (AOR = 2.36 [1.12, 4.97)),
hypertension (AOR =2.52[1.11, 5.71]), abnormal WHR (AOR
=43.85[21.62, 88.92]), and type 2 diabetes (AOR =2.51 [1.20,
6.63]) after adjusting for other variables such as increasing age,
lower level of education, higher per capita income, and ever
user of alcohol [Tables 2 and 3].

Similar finding was found by Sun et al.,”” among Chinese,
35years and above (36.9%). A higher proportion of
dyslipidemia found by Raj et al.,*!! Tamil Nadu, 2016, among
30 years and above was 71.7%, and significant association
was found only with higher BMI. Higher proportion of
dyslipidemia also observed by Banerjee et al.,”* Siliguri,
West Bengal, 2014, among 20 years and above was 78.4%,
and significant association was found with tobacco use; they

Table 3: Association of dyslipidemia with various factors
among the study participant: Multivariable logistic
regression (n=360)

Variables AOR (95% CI) P value
Physical activity
(50* percentile MET-min/week)
<2014 (n=172) 2.75(1.41,5.39) 0.003
>2014 (n=188) ref
Tobacco
Ever (n=130) 2.36 (1.12,4.97) <0.023
Never (n=230) ref
Hypertension
Yes (n=65) 2.52(1.11,5.71) 0.027
No (n=295) ref
WHR
Atrisk (n=138) 43.85(21.62,88.92) <0.001
Normal (n=222) ref
Diabetes
Yes (n=59) 2.51(1.20,6.63) 0.017

No (n=301) ref
Hosmer-Lameshow test gave a P value of 0.519, (not significant)
indicating good model fit. Nagelkerke R2 was 0.644,

ARO: Adjusted odds ratio, WHR: Waist-hip ratio, CI: Confident
interval, MET: Mean metabolic equivalent

found a proportion of raised TC 15.5%, raised TGs 31.86%,
raised LDL 15.04%, and lowered HDL 61.1%. A higher
proportion of dyslipidemia observed by Basheikh et al.,*
Saudi Arabia, among Saudi employees in primary health care
in Jeddah City in 2014 was 78% and a significant association
was hypertension and diabetes, similar to the present study.

CONCLUSION

Community-based study and large sample size were the
strength of this study. Recall bias and conscious falsification/
social desirability bias on the part of the participants regarding
sociodemographic profile, dietary habits, physical activity,
and addiction could not be ruled out.

Dyslipidemia grossly damages blood vessels and, therefore,
is an established causative factor for heart disease, heart
attack, peripheral artery disease, or stroke. In this study, it was
observed that the proportion of dyslipidemia was quite high
and this finding was among the individuals in the community,
many of whom did not have any symptoms or complaints of
morbidities which entail dyslipidemia. Therefore, screening
among the general population for lipid profile may play a very
important role in the prevention of CVD. Along with this the
dissemination of behavioral change messages like maintaining
optimum body weight, doing regular physical activity and
consuming healthy diet which help in obviating dyslipidemia
will also ultimately help in prevention and control of CVD.
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