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AćĘęėĆĈę

Epidemiological study is a simple, reliable method for quantifying body size
and proportions. This study was aimed to evaluate the association of selected
& established demographic parameters of patients with Hyperlipidemia in a
rural hospital set up. This study was a hospital-based cross sectional study
conducted in patients with newly diagnosed Hyperlipidemia in an age group
of 30 to70years attendingCardiologyDepartment of a tertiary carehospital in
south India. Based on the lipid proϐile, the subjects were grouped into Normal
and Test groups and demographic data and serum lipid proϐile were recorded
in previously designed Data Collection form and statistically analyzed. The
result fromthis study shows that thebodyweight, height, BodyMass Indexand
waist circumference of the test population were signiϐicantly higher than that
of the control population. Also Fasting Blood sugar level, Systolic BP and Dias-
tolic BP were found to be signiϐicantly higher in Test group when it compares
with the control group. Based on the result from this study, we shall conclude
that Body Mass Index, Waist Circumference, Fasting Blood Sugar, and Blood
Pressure are very sensitive indices for predicting the elevated biomarkers of
Hyperlipidemia.
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INTRODUCTION

The Cardiovascular Diseases (CVD) are conditions
that are very much associated with the heart and
circulatory system and considered as one of the

main causes of morbidities and mortalities world-
wide (Roth et al., 2014). The overall risk for Cardio-
vascular Diseases reaches 50% for an individual at
the age of 30 years without a known risk for CVD.
Coronary Heart Disease (CHD) accounts for approx-
imately 33 to 50% of the total cases of Cardiovas-
cular Diseases (Benjamin et al., 2017). There are
many modiϐiable risk factors which lead to Cardio-
vascular Diseases such as Hypertension, Hyperlipi-
demia, Obesity, Diabetes, tobacco use and sedentary
lifestyle (Gupta et al., 2008). But the risk factors like
age, genetic factors, and family history are not mod-
iϐiable. Hyperlipidemia is a disorder of lipoprotein
metabolism, which includes a number of abnormal-
ities such as hypercholesterolemia, hypertriglyc-
eridemia and low levels of high-density lipopro-
tein cholesterol (Gupta and Gupta, 2010). Hyper-
lipidemia is deϐined as per National Cholesterol
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EducationProgramme (NCEP) guidelines, described
as serum Total Cholesterol levels >200 mg/dl,
serum Triglyceride level >150 mg/dl, Serum HDL
cholesterol levels <40 mg/dl (for men) and <50
mg/dl (for women) and LDL cholesterol levels >130
mg/dl (Thomas et al., 2005). Hyperlipidemia is
also one of the components of Metabolic Syndrome
along with other groups of cardiovascular risk fac-
tors such as high blood pressure (Rapsomaniki et al.,
2014), abdominal obesity and insulin resistance,
whose concurrent appearance increases the risk of
atherosclerotic cardiovascular diseases (Garg et al.,
2015).

Hyperlipidemia is the commonest cause of the coro-
nary heart disease (CHD) and their incidence has
been rising all over theworld thereby increasing the
morbidity and mortality due to cardiovascular dis-
eases and is present in a substantial proportion of
young adults also (Shah and Mathur, 2010). The
WorldHealthOrganization estimates thatHyperlipi-
demia is associated with more than half of global
cases of ischemic heart disease andmore than 4mil-
lion deaths per year (Brewer, 2003). The preva-
lence of Hyperlipidemia has been increasing world-
wide. Recently World Health Organization (WHO)
has declared that by 2022, 60% of cardiovascular
cases will be of Indian origin (Anil et al., 2016).
In the Indian population, the prevalence of Hyper-
lipidemia is found to be around 13.9% (Dixit and
Jagan, 2016). But the regional disparity exists in
prevalence rate with its highest rate in the south
Indian population, which is 18.3% (Joshi et al.,
2014). Various studies among Indian population
point to the high prevalence of Hyperlipidemia and
the surveillance of cardiovascular risk factors con-
ducted by the Indian Council of Medical Research
(ICMR) in various Indian states showed that the
urban Indian population has a higher prevalence of
when compared with the rural population. Consid-
erable differences in the prevalence of Hyperlipi-
demia were observed among rural populations in
different Indian states, with Kerala reporting the
highest prevalence (Aslesh et al., 2016). Kerala is
one of such state in India with a high burden of car-
diovascular diseases, but there is no signiϐicant dif-
ference in the prevalence of cardiovascular risk fac-
tors in the urban and rural populations (Thankap-
pan et al., 2010).

METHODOLOGY

This study was conducted after obtaining the
approval from Institutional Ethics Committee (IEC)
of the study center to explore the relationship
between epidemiological parameters and Lipid pro-

ϐile status of patients with Hyperlipidemia in the
North Kerala population. This was a hospital based
cross-sectional analytical study conducted at the
Department of Cardiology of a tertiary care teach-
ing hospital in south India. Male and female sub-
jects in an age group of 30 to 70 years attending
the out-patient department were selected for the
study. The study comprised of 150 control sub-
jects and 350 test subjects and the participantswere
enrolled from Cardiology Departments of the study
center after obtaining the written informed con-
sent in vernacular language from each participant.
Healthy subjects were selected as control group and
the Test group were patients who were newly diag-
nosed with Hyperlipidemia deϐined as per National
Cholesterol Education Programme (NCEP) guide-
lines. All the study subjects were enrolled for the
study in the overnight fasting status. After recording
the demographic details, blood was collected from
each participant and Serumwas separated from the
whole blood for Biochemical analysis. The demo-
graphic parameters in patients with Dyslipidemia
were statistically analyzed by using SPSS software
(version 21.0). The values were expressed in mean
± standard deviation (SD) and P value less than
0.05 (p<0.05) was considered as the statistically
signiϐicant. The demographic parameters such as
body weight, height, Body Mass Index, waste cir-
cumference and associated risk factors parameters
like Fasting Blood Sugar, Systolic Blood Pressure
and Diastolic Blood Pressure were analyzed by var-
ious descriptive statistics. Also, lipid proϐile param-
eters such as serum Total cholesterol, Low Den-
sity Lipoproteins, High Density Lipoproteins and
Triglyceride level of test and control group was sta-
tistically analyzed by using Student’s t-test.

RESULTS AND DISCUSSION

A total of 500 subjects were enrolled into the study
as per the study speciϐication. Table 1 shows the
mean age and sex of control and test groups. The
mean age of the control group was 48.6 years and
that of the test group was 54.2 years, respectively.
The mean age of all groups together was 51.4. The
graphical representation of the mean age of Control
and test groups are given as Graph 1. The control
group comprised a total of 150 participants, with
86 males and 68 females. Whereas the test group
comprised a total of 350 subjects with 164 males
and 186 females. The gender distribution of Control
and test groups are given as Graph 2. The increased
number of incidence in female subjects in the test
group indicates the chance of prevalence of Hyper-
lipidemia is more in woman population than men.
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Table 1: The age and sex distribution of the
control and test groups

Parameters Control
n=150

Test
n=350

Age
(years)

48.6 54.2

Sex Male 86 164
Female 68 186

It shows the t-test for the demographic details,
including Body Weight, Height, Body Mass Index
and Waist Circumference between Control and Test
groups. The t-test of these demographic parameters
showeda statistically signiϐicant difference (p<0.01)
between test and control groups. The mean± SD of
demographicparameters, bodyweight, height,waist
circumference and BMI are depicted in Table 2. It
shows that the mean ± SD of body weight in of
control group was 60±8.244 and that of the test
group was 71.6 ± 10.2. The mean ± SD of height
in the control group was 1.58±0.09, and that of
the test group was 1.62±0.06. The mean ± SD of
BMI in the control group was 24±4.4, and that of
the test group was 26.9±3.3. The mean ± SD of
waist circumference was found to be 31.13 ± 1.79
for the control group and 35.18± 2.69 and the test
group. All the demographic parameters, including
theBodyWeight, Height, BodyMass Index andWaist
Circumference of the test population, were found
to be signiϐicantly higher when compared with that
of the control group. The graphical representation
of demographic parameters is given as in Graph 3
and the result shows an increase in bodyweight and
Waist Circumference is highly associated with the
parameters of Lipid Proϐile status. Maintenance of
a disciplined lifestyle would deϐinitely help to main-
tain the Lipid Proϐile values in limits.

Graph 1: Mean age of Control and Test groups

The t-test was performed to compare Lipid Proϐile
Parameters such as such Serum Total Cholesterol,
Low Density Lipoprotein, High Density Lipoprotein
and Triglycerides Control and Test groups. The

Graph 2: Gender Distribution of Control and Test
groups

Graph 3: Demographic Parameters of Control and
Test groups

Graph 4: Lipid Proϐile of Control and Test groups

Graph 5: Associated risk factors in Hyperlipidemia
of Control and Test groups
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Table 2: Comparison of demographic parameters between Control and Test groups
Parameters Category the t test p-value

Control
(n=150)

Test (n=350)

Body Weight (Kg) 60.03± 8.24 71.65± 10.29 -11.26 <0.01**
Height (m) 1.59± 0.1 1.63± 0.07 0.18 <0.05*
Waist Circumference
(Inch)

31.13± 1.79 35.18± 2.69 -15.46 <0.01**

Body Mass Index (Kg/m2) 24.04± 4.49 26.99± 3.38 -7.65 <0.01**

Statistical test used:t-test. ** p<0.01 Highly signiϐicant, *P<0.05 Signiϐicant

Table 3: Comparison of Lipid Proϐile parameters between Control and Test Groups
Parameters Category t-test p-value

Control (n=150) Test
(n=350)

Total Cholesterol (mg/dl) 185.3± 13.8 252.8± 35.7 -20.22 <0.01**
Low Density Lipoprotein
(mg/dl)

109.3± 13.1 145± 23.1 -16.13 <0.01**

High Density Lipoprotein
(mg/dl)

48.6± 6.1 42.9± 5.5 9.55 <0.01**

Triglycerides
(mg/dl)

103.7± 17.23 143.9± 38.28 -15.25 <0.01**

Statistical test used:t-test. ** p<0.01 Highlysigniϐicant, *P<0.05 Signiϐicant

Table 4: Associated risk Factors of Hyperlipidemia between Control and Test groups
Parameters Category t-test p-value

Control
(n=150)

Test
(n=350)

Fasting Blood Sugar (mg/dl) 86.3± 6.7 131.2± 34.6 -14.12 <0.01**
Systolic
Blood Pressure (mmHg)

119.7± 5.9 137.6± 16.6 -11.57 <0.01**

Diastolic
Blood Pressure (mmHg)

81.9± 4.6 92± 9.9 -10.80 <0.01**

Statistical test used:t-test. ** p<0.01 Highlysigniϐicant, *P<0.05 Signiϐicant

result shows that the mean ± SD of total choles-
terol in the control group was 185.3±13.7 and that
of the test group was 252.8±35.7. The mean ± SD
of LDL in the test group was 109.3 ±13.1, and that
of the test group was 145±23.11. The mean ± SD
of HDL in the control group was 48.5±6.1 and that
of the test group was 42.9±5.4. The mean ± SD of
triglycerides in the control group was 103.7±17.1,
and that of the test group was 143.9±38.2. The t-
test of these Lipid Proϐile Parameters are shown a
statistically signiϐicant difference (p<0.01) between
Control and Test groups. Table 3 details the compar-
ison of the levels of Total Cholesterol, LDL Choles-
terol and Triglycerides; the parameters were found
to be signiϐicantly higher in test population when

compared with that of control population; whereas
the level of HDL Cholesterol was higher in control
populationwhencomparedwith that of the test pop-
ulation. The graphical representation of all lipid
proϐile parameters were shown in Graph 4. The
t-test was performed to analyze the difference in
associated risk Factors of Hyperlipidemia such as
Fasting Blood sugar level, Systolic Blood Pressure
and Diastolic Blood Pressure control and test group
and Table 4 details the t-test for the associated risk
Factors of Hyperlipidemia between test and control
groups. Table 4 shows that the mean ± SD of Fast-
ing Blood Sugar level in the control group was 86.3
± 6.7 and that of the test group was 131.2 ± 34.6.
The mean ± SD of Systolic Blood Pressure in the
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control group was 119.7±5.9 and that of the test
group was 137.6±16.6. The mean± SD of Diastolic
Blood Pressure in the control group was 81.8±4.6,
and that of the test group was 92±9.9. The t-test of
these associated risk Factors showed a statistically
signiϐicant difference (p<0.01) between Control and
Test groups. The graphical representation of Asso-
ciated risk factors in Hyperlipidemia of Control and
Test groups were shown in Graph 5. It shows that
the Fasting Blood Sugar Level was found to be sig-
niϐicantly higher in the Test group population when
compared to that of the Control group. Also, the ele-
vated Systolic Blood Pressure and Diastolic Blood
Pressure in test group point a clear association of
BloodPressure andHyperlipidemia. The result from
the comparison of associated risk parameters of
Hyperlipidemia clearly says that the control of fast-
ing blood sugar and blood pressure in healthy range
would found useful to maintain the lipid proϐile of
Control group subjects.

CONCLUSIONS

The risk factors of Hyperlipidemia like age, genetic
factors, and family history can’t be modiϐied, but
proper maintenance of body weight, Waist Circum-
ference, Fasting Blood Sugar and Blood Pressure in
the limits by appropriate diet and exercise would
help people to maintain the Lipid Proϐile status in a
normal range and that would help the people to stay
away fromHyperlipidemia and thus fromCardiovas-
cularDiseases. The quality of life and life expectancy
of the general public can be improved by themainte-
nance of the Lipid Proϐile status in the normal range.
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