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ABSTRACT

Hypertension is a major health problem in developed as well as in developing
countries. It is one of the most important public health challenges worldwide
because of its high frequency and concomitant risks of cardiovascular and
kidney disease. The purpose of this study was to compare the blood lipid
levels in hypertensive subjects with normotensive subjects by making the
association of hypertension with lipid profile in hypertensive cases. This
prospective study was carried out in general medicine and pathology
departments of Govt. Hospital in Rishikesh. In the present study, the
volunteers were selected from General Medicine department of Government
hospital Rishikesh from May 2009 to May 2010. Hypertension was defined as
per the recommendations of JNC7" Report. After 12 hours fast the blood
samples were collected from all individuals without anticoagulant and
centrifuged at 3000 rpm for 5 minutes. The serum was collected in fresh vial
and standard methods were followed for biochemical studies. A total of 120
volunteers were recruited for this study. Out of them 70 were hypertensive
subjects (38 males and 32 females) and 50 were normotensive subjects (27
males and 23 females). The results concluded that total cholesterol, LDL- C,
VLDL-C and triglycerides were higher and statistically significant in
hypertensive subjects than normotensive subjects (p<0.05). The mean HDL-C
in hypertensive subjects was lower than normotensive subjects and
statistically significant (p< 0.05).
Keywords: Hypertension, lipid profile,
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1. INTRODUCTION

Hypertension is a major health problem worldwide. It is
the most common risk factor of CVD which increases the
risk of stroke, myocardial infarction, heart and renal
failure. According to the world health report of 2003
cardiovascular diseases (CVDs) will be the largest cause of

Triglyceride, total cholesterol,

has been reported several times by animal experiments
that lipid induced atherosclerosis can be accelerated if the
animals are also made hypertensive, conversely the
process is retarded by bringing the arterial pressure back
to initial levels . In view of the above consideration, to

deaths and disability by 2020 in India ™%, In 2020, 2.6
million Indians are predicted to die due to coronary heart
disease which constitutes 54.1% of all cardiovascular
disease deaths . Dyslipidemia and hypertension are the
commonest risk factors for coronary artery disease (CAD)
6 persons with combination of these risk factors are
particularly at high risk of CAD. Hypertensive persons have
usually higher levels of serum lipids than normotensive
persons .. The changes in serum lipid profile levels should
be actively investigated but a few studies have established
relation between hypertension and hyperlipidemia . It

the best of our knowledge, the present study is the
maiden attempt to find out the relationship between
serum lipid levels of hypertensive subjects with
normotensive subjects in the study area i.e. Rishikesh,
Uttarakhand, India.

2. MATERIALS AND METHODS

2.1 Study Area

This prospective study was carried out from May 2009 to
May 2010 in Department of General Medicine and
Pathology of nearby Govt. Hospital in Rishikesh. The
volunteers/subjects were selected from General Medicine
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Department of Government Hospital, Rishikesh,
Uttarakhand, India. The volunteers/subjects were
informed by the oral communication regarding the aim
and objectives of the present study. Both written and
verbal consent have been taken from each of the
participant before including study.

2.2. Ethical issues

Ethical clearance was obtained from the management of
Govt. Hospital, Rishikesh (U.K), India. Consent
forms were given and duly filled by the
volunteers/subjects to seek their permission before been
sampled and only volunteers/subjects that agreed by
signing the forms that were sampled for this study.
Information on clinical signs of patients was obtained
using verbal interviews and clinical records of
volunteers/subjects.

2.3 Case Study

Two groups were included in the study as follows:
Hypertensive Cases: 70 hypertensive volunteer subjects
(38 males and 32 females) with the age range of 31-78
years.

Normotensive Controls: 50 normotensive volunteer
subjects (27 males and 23 females) with no history of
diabetes, hypertension, cardiac or renal diseases with age
range of 30-79 years.

After 12 hours fast the blood samples were collected with
the help of trained laboratory technician of hospital from
all individuals without anticoagulant and centrifuged at
3000 rpm for 5 minutes in pathology department. The
serum is collected in fresh vial for biochemical studies and
standard methods were used as follows.

Serum Total Cholesterol CHOD PAP method ™

Triglycerides Trinder method ™

HDL Cholesterol Phosphotungustic acid
method *

LDL Cholesterol LDL-C = Total cholesterol-(HDL-
C+Tg/5) ™

VLDL Cholesterol VLDL- C = Triglycerides/5 ™
Above all parameters under investigations were

determined by using commercially available reagent kits.
2.4 Statistical Analysis

The collected data were analyzed by SPSS Software
version 16.0. All values were expressed as + S.D. Statistical
significance of difference between cases and control
groups were evaluated by student’s “t” test. A p-value of <
0.05 was considered as significant.

3. RESULTS. Total 120 subjects comprising of 70
hypertensive cases and 50 controls were included in the
present study. Measurement of blood pressure, blood
glucose and lipid profile, were done in both the groups.
The result of the study is given below as shown in Table 1.
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Age in years Cases Controls
Male Female Male Female
30-39 04 02 06 07
40-49 06 07 07 05
50-59 09 10 06 05
60-69 09 03 04 02
70-79 10 10 04 04
Total 38 32 27 23

Table 1: Age wise distribution in cases and controls

The hypertensive cases were in the age group of 31-78
years. The mean age of hypertensive subjects was 57.11
years (SD + 13.48 years) whereas the controls were in the
age group of 30-79 and mean age was 50.54 years (SD *
14.42 years). Out of 70 cases 38 were males and 32 were
females and in case of 50 controls 27 were males and 23
were females. The blood pressure was calculated
separately as systolic blood pressure and diastolic blood
pressure. The mean systolic blood pressure (SBP) of
hypertensive subjects was 156.57mmHg (SD + 24.61 mm
of Hg) and that of controls was 113.52 mmHg (SD + 3.47
mm of Hg). The mean systolic blood pressure was found to
be higher in hypertensive subjects than controls (p< 0.05).
Mean diastolic blood pressure (DBP) of hypertensive cases
was 95.11mmHg (SD £ 7.21 mm of Hg) and that of controls
was 73.66mmHg (SD + 3.32 mm of Hg). The mean diastolic
blood pressure of hypertensive cases was found to be
higher than controls (p < 0.05). The results are shown in
Table 2 and Figure 1.

Variables Cases Control tvalue
Mean SD Mean SD
SBP(mmHg) 156.57 24.61 113.52 3.47 12.267 (S)*
DBP(mmHg) 95.11 7.21 73.66 3.32 19.594 (S)*

*(S)- statistically siginificant (p < 0.05)
Table 2: Comparison of Mean SBP and Mean DBP
between Cases and controls
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Figure 1: Comparision and Mean values for SBP and DBP
between cases and controls

The mean total cholesterol (TC) in hypertensive cases was
205.31 (SD * 38.44 mg/dl) whereas that of control was
172.74 (SD t 14.52 mg/dl). The mean of hypertensive
cases was higher than controls (p< 0.05). The mean HDL of
hypertensive cases was 41.43 (SD + 5.21 mg/dl) and that
of control were 43.91 (SD * 3.51 mg/dl). The mean HDL of
cases was lower than that of controls (p< 0.05) and is
statistically significant. Mean LDL of hypertensive cases
was 131.68 (SD + 41.51 mg/dl) and that of controls was
106.10 mg/dl (SD+ 14.96 mg/dl). The mean LDL of
hypertensive cases was higher than that of controls (p<
0.05). The mean VLDL of hypertensive subjects was 32.51
(SD £ 8.61 mg/dl) and mean VLDL of controls was 23.65
(SD + 8.11 mg/dl). The mean VLDL of hypertensive cases
was higher than controls. The mean Triglycerides (TGL) of
hypertensive cases were 162.59 (SD = 43.08 mg/dl) and
that of control was 112.64 (SD + 16.42 mg/dl). The mean
Triglycerides of hypertensive cases were higher than
controls (p< 0.05). The results are shown in Table 3 and
Figure 2.
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Figure 2: Comparison of mean value for TC, HDL, LDL,
VLDL and TGL between cases and controls
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Variables Cases Control t value
Mean SD Mean SD

TC (mg/dl) 205.31 38.44 172.74 14.52 5.703 (S)

HDL(mg/dl) 41.43 521 4391 3.51 -2.923(S)

LDL(mg/dl) 131.68 41.51 106.10 14.96 4.165 (S)
VLDL 3251 8.61 23.65 8.11 5.695 (S)

(mg/dI)
TGL(mg/dl) 162.59 43.08 112.64 16.42 7.796 (S)

* (S)- statistically significant (p < 0.05)
Table 3: Comparison of Mean Lipid profile between
cases and controls

4. DISCUSSION

Hypertension is recognized globally as a major public
health problem ™. 1t is known as the well known risk
factor for coronary heart disease, type 2 diabetes mellitus
and renal diseases ™. About 80% of hypertensive
persons have co morbidities such as obesity, glucose
intolerance, hyperinsulenemia, low HDL-Cho, high LDL-Cho
and increased triglycerides etc. Two or more co
morbidities are found in about more than 50%
hypertensive patients. Present study was focused on to
study the lipid profile pattern of hypertensive patients
compared to controls. In present study the results
revealed that the mean value of serum total cholesterol,
triglycerides, serum LDL-cholesterol and serum VLDL-
cholesterol was significantly higher in hypertensive cases
than those of controls. Researchers from Bangladesh
conducted a prospective study which is based in the
northern region of Bangladesh, to investigate the lipid
profile status in hypertensive patients as compared to
healthy normotensive controls. Their study revealed
similar findings of elevated serum total cholesterol,
triglycerides and LDL-cholesterol as observed in our study
81 Our findings of increased level of total cholesterol in
hypertensive subjects are similar to the findings of some
other studies %2> 2% 2 Another study which was carried
out in Bangladesh to appraise the lipid profile in
hypertensive patients also observed similar findings as
observed in our study *®. A prospective study conducted
in Bangladesh on type 2 diabetes mellitus patient with and
without hypertension revealed significantly high total
cholesterol, triglycerides and LDL- cholesterol in
hypertensive patients with type 2 diabetes mellitus as
compared to the normotensive type 2 diabetes mellitus
subjects . Few studies showed strong association of
hypertension and dyslipidimia and suggests that both may
increase the patient’s susceptibility to the development of
coronary heart disease. A study conducted on
hypertensive persons in Nigeria found a significantly
higher lipid profile except HDL- cholesterol and the
findings were similar to the observations of our study (251,
Another study conducted in India on plasma lipoprotein
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(a) and lipid profile levels of hypertensive persons showed
significantly higher levels of Lp(a) , total cholesterol,
Triglycerides, and LDL —cholesterol as compared to healthy
controls. Low HDL- Cholesterol level was found among
hypertensive patients than controls which is similar to the
findings of our study *®". A study done in Andhra Pradesh
on hypertensive persons have shown that the values of
TC, TGL, LDL-C and VLDL- C were higher in hypertensive
persons than healthy controls. In their study also shown
that HDL-C was higher among healthy controls than
hypertensive cases but the difference was not found
statistically significant *”. Based on the results obtained
from the present study, we conclude that serum lipid
profile especially total cholesterol, triglycerides and LDL-
cholesterol levels are positively associated with
hypertension. Higher levels of these lipids may be
contributed due to physical inactivity, stress, increased
age, alcohol consumption and high consumption of dietary
fat etc. So timely assessment of lipid profile is must in all
hypertensive cases to stop further aggravation and risks of
coronary artery diseases.
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