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AssTrACT: Dyslipidemia is an important risk factor of cardiovascular disease, whereas menopause is a de-
crease in ovarian follicular activity at the end of reproductive age of the women, which is significantly
influenced by hormonal changes brought on by menopause’s impact on serum lipids. This study was
undertaken among pre- and post-menopausal Paundra Kshatriya women in Sonarpur, South 24 Parganas,
West Bengal, India in order to determine the prevalence of dyslipidemia. 142 adult Paundra Kshatriya
women (n pre-menopausal women = 96; n post-menopausal women = 46) were selected from a peri-ur-
ban setting of Sonarpur, South 24 Parganas, West Bengal. Anthropometry and arterial pressure data were
recorded. Blood samples were collected from study participants who were on 12 hours fasting. 19.79% of
pre-menopausal women and 17.39% of post-menopausal women had normal levels of lipids. Prevalence
of dyslipidemia was slightly higher (82.7%) among the post-menopausal women compared to pre-meno-
pausal women (80.2%). While high LDL cholesterol emerged as one of the prime causes for dyslipidem-
ia among pre-menopausal women, hypercholesterolemia emerged as one of the prime causes for dyslipi-
demia among post-menopausal women. Regression analysis revealed a significant impact of 3 factors in
pre-menopausal women and impact of 6 factors in post-menopausal women. Though Paundra Kshatriya
women maintain a relatively less stressful and high physical activity lifestyle, they exhibited high levels of
lipid abnormalities. The peri-urban population is undergoing lifestyle and dietary changes due to a close
proximity to the urban centre, Kolkata.
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Introduction

Cardiovascular disease is a condition of
lipid metabolism heavily influenced by
dyslipidemia. This can involve either an
excess or deficiency of lipoproteins, or
both. It is thought to be one of the main
risk factors for atherosclerotic disease,
particularly coronary heart disease. Low
HDL cholesterol and/or high triglycer-
ides are two possible components of
dyslipidemia (Dyslipidemia: nhp.gov.in/
dyslipidemia_mtl). On the other hand,
the absence of menstruation at the end
of the reproductive age is known as men-
opause and is caused by a decrease in
ovarian follicular activity. The cardiovas-
cular illnesses linked to menopause are
significantly influenced by the hormonal
changes brought on by menopause’s im-
pact on serum lipids (Kanwar et al. 2014).
Ovarian function is lost after menopause
which results in unfavourable changes in
vascular endothelial dysfunction, body
fat distribution, coagulation, fibrinolysis,
as well as glucose and insulin metabo-
lism (Spencer et al. 1977).
Cardiovascular diseases, which are
currently the main cause of female mor-
tality, are becoming more common in
menopausal women due to contemporary
risk factors, such as smoking, obesity, sed-
entary lifestyles, hypercholesterolemia,
and eating habits, as well as an increase
in life expectancy (Solimene 2010). After
menopause, the lipid profile alterations
that take place are linked to an increased
risk of cardiovascular disease. Estrogen de-
ficiency is a crucial component of this pro-
cess. In addition to maintaining a healthy
lipid profile, estrogen alters the tone of the
blood vessels by producing more nitrous
oxide (Taddec et al. 1996). Numerous re-
cent studies show that an increase in car-
diovascular risk during menopause is sub-

stantially correlated with the evolution of
lipid markers. Menopausal women exhibit
higher levels of LDL cholesterol, total cho-
lesterol, and apolipoprotein B than pre-
menopausal women do (Bonithon-Kopp
et al. 1990; Wu et al. 1990). Menopause
may play a role in the adjustment of lipid
parameters, as shown by the Framingham
study showing that cholesterol levels rose
around the time of menopause (Hjortland
et al. 1976).

Wang et al. (2016) compared se-
rum lipid levels in pre-menopausal and
post-menopausal women and evaluated
the relationship between menopause and
lipid profiles among the patients in a Bei-
jing hospital. They found that the prev-
alence rate of dyslipidemia in post-men-
opausal women was significantly higher
compared to pre-menopausal women. The
study of Shrestha et al. (2022) in Western
Nepal also revealed that prevalence of
dyslipidemia was high among post-men-
opausal women. Various lipids were sig-
nificantly increased in post-menopausal
women compared to pre-menopausal
women. A comparative cross-sectional
study conducted in Alwar city in Rajast-
han, India, revealed a higher prevalence
of cardiometabolic risk factors amongst
dyslipidemic  post-menopausal urban
women. Co-existence of dyslipidemia and
menopause aggravates the risk condition
in post-menopausal women (Parnami and
Varma 2021). The risks of atherosclerotic
cardiovascular and cerebrovascular dis-
eases in women rapidly increases with age
in post-menopausal women. Zhang et al.
(2018) found post-menopausal patients
were more severely affected compared to
pre-menopausal patients in terms of dys-
lipidemia and systemic inflammation.
Jeong and Kim (2022) examined aware-
ness and related factors of dyslipidem-
ia in menopausal women in Korea and
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found that prevalence of dyslipidemia in
menopausal women was high while their
awareness was significantly low.
Although there is a substantial num-
ber of studies on dyslipidemia in pre- and
post-menopausal women there is no, to
our knowledge, a single study conduct-
ed in a population living in a peri-urban
setting in India. This cross-sectional
observational study aimed to determine
prevalence of dyslipidemia in a pre- and
post-menopausal Paudra Kshatriya wom-
en in a peri-urban setting of Sonarpur.

Materials and methods

Sonarpur is a peri-urban neighbourhood
in South 24-Parganas, West Bengal, with
excellent bus and rail connections to Kol-
kata, the State’s capital. The largest group
of the study area’s diverse population is
the Paundra Kshatriya or Pod (caste). In
terms of total socio-economic develop-
ment, the the Paundra Kshatriya people
are regarded as a disadvantaged group.
Only a small number of Paundra Kshatri-
ya families are able to support themselves
entirely from the income they generate
(Singh 2008). The subsistence economy
of the Paundra Kshatriya, who live in this
area, is heavily dependent upon a variety
of occupations. Males primarily work for
themselves (33.8%) and in a variety of
white-collar jobs (27.33%). Males work
in both skilled (17.95%) and non-skilled
(13.85%) occupations in significant num-
bers. Only a small proportion of females
work in non-skilled (4.27%), skilled
(2.40%), white collar jobs (3.73%), and
self-employment (2.93%) occupations.
Most women in this group are housewives
(86.13%) (Bagchi and Adak 2012).

This cross-sectional observational
study was conducted among adult Paun-
dra Kshatriya women. Exclusion criteria

were as follows: i) being unrelated to the
Paundra Kshatriya (i.e., belonging to oth-
er ethnic lineages) and ii) patients with
diabetes who take lipid-lowering medica-
tion or who have a history of dyslipidem-
ia. Inclusion criteria were the following:
i) pre- and post-menopausal unrelated
Paundra Kshatriya women and ii) the
women who were without regular in-
take of diabetic and lipid-lowering drug.
A standard questionnaire, developed by
the authors of this study, was employed,
which included questions about eating
habits, physical activity, sex, age, and
more. Following the presence of one or
more abnormal serum lipid readings,
dyslipidemia was defined. Cutoff values
were used in accordance with NCEP’s
(National Cholesterol Education Pro-
gramme, III, 2001) recommendations,
including the following:
1. TG=150 mg/dl
2. LDL-C>100 mg/dl
3. HDL-C<40 mg/dl for men

HDL-C<50 mg/dl for women
4. TC>200 mg/dl

This study included 142 adult wom-
en aged between 20 and 70 of whom 46
were menopausal and 96 premenopau-
sal. Data on arterial pressure and anthro-
pometry were recorded. Blood samples
were taken from unrelated people who
had fasted for 12 hours. The samples
were examined in the Kolkata laboratory
of the Anthropological Survey of India.
The Semi-Auto Analyzer, Minitechno,
manufactured by Logotech India Pvt.
Ltd., was used to perform the analyses.

Anthropometric indices, including
body mass index (BMI), waist circumfer-
ence (WC), and waist-hip ratio (WHR),
have been recognized as beneficial screen-
ing tools mainly due to an easy access
and cost-effectiveness (Kushkestani et
al. 2020). We looked at anthropometric

and
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measurements such as (a) height (cm),
(b) weight (kg), (c) waist circumference
(cm), and (d) hip circumference (cm).
While taking the measurements, study
participants were dressed in light cloth-
ing and were not wearing shoes. Martin’s
anthropometer rod was used to measure
height and a weighing machine equipped
with a weighing scale was used to assess
weight. The BMI (body mass index) was
computed by dividing weight (kg) by height
(square metres). A steel tape was used to
measure the waist and hip circumference.
To determine the relationship between
various parameters and dyslipidemia
a linear regression was applied. The Venn
diagram was created to show how the var-
ious dyslipidemia components intersect
for pre- and post-menopausal separately.
Hypercholesterolemia (serum cholesterol
levels of 200 mg/dl) and hyperglyceridem-
ia (serum triglyceride levels of 150 mg/dl)
were defined following Joshi et al. (2014).
BMI and waist- hip ratios were calculat-
ed. T-test and binomial test of equality of
proportion were performed to determine
whether differences between investigated
parameters were statistically significant.
The study obtained ethical approval from
the Ethics Committee of the Anthropo-
logical Survey of India. Once written in-
formed permission had been obtained, all
subjects were enrolled.

Table 1. Mean values of lipids in study population

Results

Mean values of various lipids of pre- and
post-menopausal women are shown in
Table 1 and Figure 1. Post-menopausal
women had greater levels of serum cho-
lesterol, serum triglycerides, LDL (low
density lipoprotein) cholesterol, HDL
(high density lipoprotein) cholesterol,
and VLDL (very low density lipoprotein)
cholesterol compared to pre-menopausal.
However, t-test results showed statisti-
cally significant difference between pre-
and post-menopausal women in terms
of serum cholesterol (t=5.03; p<0.05),
serum triglyceride (t=13.88; p<0.05),
LDL cholesterol (t=6.88; p<0.05), HDL
cholesterol (t=8.78; p<0.05) and VLDL
cholesterol (t=11.43; p<0.05).
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Fig. 1. Mean values of lipids in pre- and post-men-
opausal women

Pre-menopausal (n=96)

Post-menopausal (n=46)

Variables Mean (SD) Mean (SD)
Serum cholesterol (mg/dl) 197.99 (4.64) 205.59 (9.73)
Serum triglyceride (mg/dl) 112.59 (4.03) 127.05 (6.49)
LDL cholesterol (mg/dl) 103.62 (2.50) 108.34 (4.32)
HDL cholesterol (mg/dl) 49.26 (1.50) 52.33 (2.13)
VLDL cholesterol (mg/dl) 22.50 (0.79) 24.77 (1.23)
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Table 2 provides general informa-
tion about study participants based on
the presence or absence of dyslipidem-
ia. More than 82 percent of the partic-
ipants had dyslipidemia. Both pre- and
post-menopausal women may attest
to this. Additionally, it was discovered
that post-menopausal women (82.7%)
had a higher prevalence of dyslipidem-
ia compared to pre-menopausal women
(80.2%). In the category of subjects with
no lipid abnormality, pre-menopausal
women showed higher means in the var-
iables like BMI, hip circumference, fast-
ing plasma glucose, serum cholesterol,
LDL cholesterol and HDL cholesterol.
The rest of the variables showed a re-
verse trend in this respect. In the catego-

ry of subjects with any lipid abnormal-
ity, post-menopausal women showed
higher means almost in all the variables
compared to pre-menopausal women ex-
cepting in case of BMI and hip circum-
ference. However, t-test results showed
statistically significant difference in all
the category between women with no
lipid abnormality and lipid abnormality
among pre-menopausal women, except
fasting plasma glucose. Side by side, sta-
tistically significant difference is found
in most of the category between wom-
en with no lipid abnormality and lipid
abnormality among post-menopausal
women excepting in case of age, hip
circumference, serum triglyceride and
HDL cholesterol.

Table 2. General characteristics of the subjects on the basis of dyslipidemia

Pre-menopausal women

Post-menopausal women

(n=96) (n=46)
Study Study Study Study
Variables participants participants participants participants
with no lipid  with any lipid ~ with no lipid  with any lipid
abnormality abnormality abnormality abnormality
(n=19) (n=77) (n=8) (n=38)
Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Age (years) 34.00 (1.44) 30.87 (0.60) 54.25 (2.20) 52.89 (1.08)
BMI 22.63 (0.85) 24.63 (0.46) 22.17 (1.54) 24.21 (0.68)
Waist circumference (cm) 78.65 (2.15) 81.42 (1.28) 79.11 (2.34) 81.71(1.87)
Hip circumference (cm) 91.91 (1.64) 94.78 (0.96) 91.01 (2.63) 90.17 (1.98)
Waist hip ratio 0.85 (0.01) 0.86 (0.01) 0.87 (0.01) 0.91 (0.02)
Systolic blood pressure (mm Hg) 120.89 (3.73) 124.73 (2.28) 148.87 (10.85) 137.24 (3.04)
Diastolic blood pressure (mm Hg)  77.71 (2.30) 82.41 (1.49) 93.87 (4.96) 87.84 (2.26)
Fasting plasma glucose (mg/dl) 89.81(3.35) 88.62 (1.86) 89.63 (2.52) 92.33 (3.04)
Serum cholesterol (mg/dl) 180.51 (6.76)  202.31 (5.45)  176.54 (7.58)  215.18 (5.64)
Serum triglyceride (mg/dl) 92.75(7.36)  117.22 (4.54)  124.26(5.43)  127.66 (7.80)
LDL cholesterol (mg/dl) 88.07 (4.35)  107.46(2.77)  80.07 (7.66)  113.28 (4.41)
HDL cholesterol (mg/dl) 53.12 (3.52) 48.30 (1.65) 51.34 (5.73) 52.02 (2.34)
VLDL cholesterol (mg/dl) 18.66 (1.24)  23.45(0.91)  22.36(2.08)  25.28 (1.42)
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Prevalence of dyslipidemia among
the pre- and post-menopausal women
is shown in Table 3. While hypercho-
lesterolemia (pre-menopausal: 46.87%;
post-menopausal: 69.56%) and hypertri-
glyceridemia (pre-menopausal: 11.46%;
post--menopausal: 21.74%) both were
found to be more prevalent among
post-menopausal women, high LDL
cholesterol (pre-menopausal: 50.00%;
post-menopausal: 47.83%) and low HDL
cholesterol (pre-menopausal: 24.17%;
post-menopausal: 15.22%) occurred in
more frequently among pre-menopau-
sal women. However, when dyslipidemia

Table 3. Prevalence of dyslipidemia (in %)

was taken into consideration it was found
that prevalence of high LDL cholesterol
was highest among pre-menopausal and
hypercholesterolemia was highest among
post-menopausal women. Binomial test
of equality of proportion was calculated
between two groups to determine whether
there were significant differences between
proportions. It was found that difference
between the proportions of hypercholes-
terolemia (0.22+0.09) and hyperglyceri-
demia (0.11+0.05) was significant, while
difference between the proportions of high
LDL cholesterol and low HDL cholesterol
was not significant.

Prevalence Pre-menopausal women (n=96)  Post-menopausal women (n=46)
Hypercholesterolemia (mg/dl) 46.87 69.56
Hypertriglyceridemia (mg/dl) 11.46 21.74
High LDL cholesterol (mg/dl) 50.00 47.83
Low HDL cholesterol (mg/dl) 24.17 15.22

Venn diagrams were created to illus-
trate how various dyslipidemia-relat-
ed factors overlapped in pre- and post-
menopausal women (Figures 2a and
2b). Pre-menopausal 4.17% (n=4) and
post-menopausal women 8.7% (n=4)
showed the presence of three lipid abnor-
malities (hypercholesterolemia, hypertri-
glyceridemia and high LDL - cholesterol).

Hypercholesterolemia
n=45 (46.87%)

No lipid abnormality
n=19 (19.79%)
=18

48-(25+4+1)

About 19.79% (n=19) of pre-menopausal
women and 17.39% (n=8) of post-men-
opausal women had normal levels of li-
pids. However, 4.17% (n=4) of pre-men-
opausal women and 6.52% (n=3) of
post-menopausal women had all four li-
pid abnormalities (hypercholesterolemia,
hypertriglyceridemia, high LDL-choles-
terol, and low HDL-cholesterol).

Hypertriglyceridemia
n=11(11.46 %)

Dyslipidemia
n=77 (80.21%)

High LDL cholesterol
n=48 (50.00%)

Fig. 2a. Overlap of individual components according to Venn diagram: pre-menopausal women
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Hypercholesterolemia
n=32 (69.56%)

No lipid abnormality
n=8 (17.39%)

oo

Hypertriglyceridemia
n=8 (21.74%)

Dyslipidemia
n=38 (82.61%)

High LDL cholesterol
n=22 (47.83%)

Fig. 2b. Overlap of individual components according to Venn diagram: post-menopausal women

Linear regressions were calculated
to examine independent association
of factors with lipid abnormalities for
pre- and post-menopausal women (Ta-
bles 4a and 4b). Among pre-menopau-
sal women BMI was significantly as-
sociated with serum cholesterol (SC)
and HDL cholesterol. And diastolic
blood pressure was significantly asso-
ciated with LDL cholesterol (Table 4a).

Among post-menopausal women waist-
hip ratio was significantly associated
with serum triglyceride (TG), diastol-
ic blood pressure was significantly as-
sociated with LDL cholesterol, fasting
plasma glucose was significantly asso-
ciated with serum cholesterol and HDL
cholesterol, and systolic blood pressure
was significantly associated with LDL
and HDL cholesterol (Table 4b).

Table 4a. Linear regression showing association of factors with dyslipidemia: pre-menopausal women

Factors Serum cholesterol ~ Serum triglyceride ~ LDL cholesterol HDL cholesterol
(mg/dl) (mg/dl) (mg/dl) (mg/dl)

R2=0.26 R2=0.27 R2=0.009 R2=0.16
Age (years)

F=1.187 F=1.238 F=0.632 F=0.693
. R2=0.107 R2=0.002 R2=0.002 R2=0.208

F=5.297" F=0.067 F=0.071 F=11.554*

R*=0.096 R2=0.002 R2=0.007 R2=0.003
Waist hip ratio

F=2.098 F=0.087 F=0.303 F=0.112
Fasting plasma R2=0.051 R2=0.057 R2=0.005 R2=0.008
glucose (mg/dl) F=2.369 F=2.648 F=0.237 F=0.338
Systolic blood R2=0.032 R2=0.015 R’=0.057 R=0.015
pressure (mm Hg| F=1.441 F=0.680 F=2.673 F=0.679
Diastolic blood R*=0.015 R2=0.00 R2=0.080 R2=0.039
pressure (mm Hg F=0.674 F=0.011 F=3.842" F=1.806

*Results significant at p<0.05 level
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Table 4b. Linear regression showing association of factors with dyslipidemia: post-menopausal women

Factors Serum cholesterol ~ Serum triglyceride =~ LDL cholesterol HDL cholesterol
(mg/dl) (mg/dl) (mg/dl) (mg/dl)

R?=0.008 R?=0.002 R?=0.001 R>=0.006
Age (years)

F=0.724 F=0.194 F=0.083 F=0.540
BMI R?>=0.036 R?>=0.009 R?>=0.010 R?>=0.017

F=3.529 F=0.852 F=0.903 F=1.659

R?=0.002 R>=0.054 R?=0.003 R>=0.014
Waist hip ratio

F=0.210 F=5.337" F=0.240 F=1.318
Fasting plasma R*=0.061 R*=0.032 R*=0.022 R*=0.138
glucose (mg/dl) F=6.147* F=3.087 F=2.154 F=15.081*
Systolic blood R2=0.004 R2=0.001 R2=0.100 R2=0.042
pressure (mm Hg) F= 0.400 F=0.102 F=10.500* F=4.101"*
Diastolic blood R*=0.027 R*=0.001 R*=0.044 R2=0.016
pressure (mm Hg) F=2.578 F=0.088 F=4.375* F=1.532

* Results significant at p<0.05 level

Discussion

An important modifiable risk factor for
cardiovascular disorders is dyslipidae-
mia. On the other hand, menopause is
the permanent cessation of menstruation
at the end reproductive life due to loss of
ovarian follicular activity. According to
Kanwar et al. (2014), menopause-relat-
ed hormonal changes have a significant
impact on serum lipid levels, which are
a key factor in most cases of cardiac dis-
eases. A risk factors of coronary heart
disease (CHD) include abnormalities of
different cholesterol lipoprotein lipids,
like high total cholesterol, LDL choles-
terol, VLDL cholesterol and triglycerides,
and low (LDL) and HDL cholesterol.
Raised LDL cholesterol has been found to
be a significant predictor of the develop-
ment of coronary atherosclerosis (Gupta
etal. 2017).

Trends in total cholesterol levels were
reported by the Global Burden of Metabol-

ic Risk Factors Study between the years
of 1980 and 2008. It was projected that
throughout this time, total cholesterol
levels rose in India as well as in other low-
and lower-middle-income nations. Con-
versely, cholesterol levels decreased in the
majority of high-income nations. These
trends were discovered through mathe-
matical modelling of sporadic epidemio-
logical research conducted across several
nations. The availability of high-quality
data from high-income nations (such as
the USA, the UK, Germany, Japan, etc.)
was facilitated by regular national sur-
veys. In contrast, good-quality epidemio-
logical data are not accessible in low- and
lower-middle-income countries, including
India; therefore, trends there were deter-
mined using probabilistic estimations (cf.
Gupta et al. 2017). The results of a study
by Pandey et al. (2010) showed that
post-menopausal women in Western India
had a much greater prevalence of metabol-
ic syndrome compared to pre-menopausal
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women. Compared to pre-menopausal
women, post-menopausal women exhib-
ited significantly higher levels of serum
TC, serum TGs, serum LDL, and serum
VLDL lipids (Shenoy and Vernekar 2015).
Between pre- and post-menopausal wom-
en in Kota, Rajasthan, Kanwar et al.’s
(2014) study found no discernible change
in blood lipid profiles.

The results of our study showed
that dyslipidemia affected more than
82 percent of Paundra Kshatriya wom-
en, depending on whether it was pres-
ent or absent. Both pre-menopausal
and post-menopausal women may at-
test to this. In addition, it was found
that post-menopausal women (82.7%)
exhibited higher rates of dyslipidemia
compared to pre-menopausal women
(80.2%) although this difference was not
statistically significant (x> = 6.16). The
goal of this study was to determine the
prevalence of dyslipidemia in pre- and
post-menopausal women among the
Paundra Kshatriya community of West
Bengal’s Sonarpur region, South 24-Par-
ganas district.

Hypertriglyceridemia and  hyper-
cholesterolemia were found to be more
common in post-menopausal women. In
contrast, high LDL cholesterol and low
HDL cholesterol were more common
in pre-menopausal women compared
to post-menopausal women. However,
when dyslipidemia was included in the
analysis, it was found that pre-meno-
pausal women had the highest frequen-
cy of elevated LDL cholesterol while
post-menopausal women had the high-
est prevalence of hypercholesterolemia.
The prevalence of dyslipidemia in pre-
and post-menopausal Paundra Kshatri-
ya women appears to be on the rise. As
a result, the findings of the current study
do not support findings reported in other

similar studies conducted in India (Pan-
dey et al. 2010; Shenoy and Vernekar
2015; Kanwar et al. 2014).

In many emerging nations, changes
in nutrition, demography, epidemiolo-
gy, and socioeconomic conditions are
taking place. Obesity and the metabolic
syndrome are becoming more common
in adults and children in emerging econ-
omy countries as the economic situa-
tion improves. According to Mishra and
Khurana (2008), urbanization, nutrition
change, and decreased physical activity
are the key factors. It is interesting to ob-
serve that the prevalence of dyslipidemia
in the peri-urban population was notice-
ably high despite adhering to a somewhat
less stressful lifestyle exhibiting a high
level of physical activity. Given the close
proximity of Paundra Kshatriya to Kolka-
ta’s metropolitan core, it is reasonable to
suppose that this group is experiencing
a change in both eating habits and other
aspects of lifestyle.

This study has some limitations. For
example, this study was restricted to
Paundra Kshatriya which is dominated
by peri-urban area. In addition, the sam-
ple size was small and, thus, may not be
representative of all Paundra Kshatriya
population in West Bengal. Moreover, no
comparison was made in terms of effects
of lipid variation due to food consump-
tion, physical activity, medication and
other factors.

This study showed worrying preva-
lence of dyslipidemia among pre- and
post-menopausal  Paundra  Kshatriya
women. Presence of dyslipidemia was
slightly higher among the post-meno-
pausal women compared to the pre-men-
opausal women. Prime cause for dys-
lipidemia among the pre-menopausal
women was high LDL Cholesterol and
among the post-menopausal women was
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hypercholesterolemia. The studied popu-
lation follow a relatively less stressful and
high physical activity lifestyle although
it exhibited a very high level of lipid ab-
normalities. This should be noted that
this population is undergoing changes in
their lifestyle and dietary pattern due to
nearness of urban centre, Kolkata.
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