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ABSTRACT
Introduction: Hyperlipidemia (HL) and High Hypertension
(HT) are considered as risk factors for cardiovascular disease.
Objective of the study was to study the relationship of lipid
profile and hypertension.
Material and Method: The study was conducted among 240
subjects attending the outpatient of consultant physicians for
routine health checkup in the city of Hyderabad, Telangana.
120 males and 120 females in the age group of 20-60 years
without any major medical problem and those who were not
on any medication were selected. They were assessed for their
plasma lipid profile, anthropometrics (BMI) and blood pressure using standard methods and techniques.
Results: The results were found to be statistically significant
for abnormal levels of lipids with changes in blood pressure.
Conclusion: The study correlated well with abnormal lipid
profile levels and the incidence of higher blood pressure.
Preventive measures and early diagnosis of hypertension and
hyperlipidemia decrease the risk of cardiovascular disease.
Hypertensive patients need measuring of blood pressure and
lipid profile at regular intervals, as, elevated blood pressure
may predict certain disturbances in lipoprotein metabolism.
Keywords: Hyperlipidemia (HL), Hypertension (HT), Coronary Artery Disease (CAD), Cardiovascular Disease (CVD),
Triglycerides (TG), Total Cholesterol (TC), High Density Lipoprotein (HDL)

INTRODUCTION
Hypertension (HT) is the most common chronic medical
problem prompting frequent visits to the health care providers once it is diagnosed. It is not very often accompanied
by any symptoms initially and its identification is usually
through screening or when seeking health care for an unrelated problem. Hypertension is diagnosed on the basis of
persistently high blood pressure.
World Hypertension League (WHL), an umbrella organization recognized that more than 50% of the Hypertensive population worldwide is unaware of their condition. To address
this problem, WHL initiated global awareness campaign
through mass media and public rallies and dedicated May
17th as World Hypertension Day.1
Hypertension is ranked as the third most important risk factor for attributable burden of disease in South Asia (2010).1
World Health Organisation (WHO) has identified hypertension as the leading cause of cardiovascular mortality. Sustained hypertension over a period of time is a major risk
factor of hypertensive heart disease, coronary artery disease,
stroke, aortic aneurysm, peripheral artery disease and chronic kidney disease.2 Hypertension is directly responsible for
57% of all stroke deaths and 24% of all Coronary Artery dis-

ease (CAD) deaths in India3 and it is recognized globally as
a major risk factor for Diabetes and renal disease. Published
literature reports regional variations in mortality and prevalence of CAD and stroke in India. According to statistics
South India has increased CAD mortality and Eastern India
has high stroke rate.4 Similar variations are also seen among
urban and rural areas with CAD prevalence being higher in
urban parts of India.4,5 According WHO 2008 estimates the
prevalence of hypertension in India was 32.5% (32.2% in
males and 31.7% in females). Recent studies from India have
shown the prevalence of hypertension to be 25% in urban
and 10% in rural people in India.6 Blood pressure rises with
aging and risk of becoming hypertensive in later life is considerable.
As such hypertension exerts a substantial public health burden on cardio vascular health status and health care system
in India. About 80% of hypertensives have co-morbidities
such as obesity, glucose intolerance, and abnormalities in lipid metabolism (hyperlipidemia).
Hyperlipidemia involves abnormally elevated levels of any
or all lipids in the blood like TG-triglycerides and TC-total cholesterol. Hypertension and Hyperlipidemia are silent
markers and dangerous risk factors for cardiovascular disease (CVD) and account for more than 80% of deaths and
morbidity in developing countries.7 The objective was to
study the association between blood lipid levels and hypertension.

MATERIAL AND METHODS
The study was conducted among 240 subjects attending the
outpatient department of consultant physicians for a routine
health checkup in the city of Hyderabad, Telangana. 120
were males and 120 females. The subjects selected were
in the age group of 20-60 years without any major medical
problem and those who were not on antihypertension medication or lipid lowering drugs.
Measurements
After obtaining oral and written consent, height and weight
were measured with the subject in light cloths without shoes
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and BMI (kg/m2) was calculated.
Blood Pressure (BP) was measured by the physician using
standard BP measurement protocol after the subject has rested for 10 mins. Two measurements were taken by mercury sphygmomanometer with 5 mins interval. The mean for
systolic blood pressure (SBP) and diastolic blood pressure
(DBP) was recorded. Hypertension was defined as SBP≥140
mm Hg and DBP ≥ 90 mm Hg without antihypertension
medication according to the 7th report of Joint National Committee on Prevention, Detection, Evaluation and Treatment
of high blood pressure (JNC-7).
Biochemical Analysis
A volume of 5ml of venous blood was collected in the morning after a 12 hr over night fast and serum was separated
and centrifuged and analysed for serum lipid profile. Lipid
profile parameters like total cholesterol (TC), triglycerides
(TG) and high density lipoprotein (HDL) were estimated by
enzymatic colorimetric method.
According to the National Cholesterol Education Programme
expert panel on Detection, Evaluation and Treatment of high
cholesterol in adults, the values are as follows:
TC (mg/dl) = < 200 - Desirable
200-239 - Borderline high
> 240 - Very high
TG (mg/dl) = < 150 - Desirable
150-199 - Borderline high
>200 - High
HDL (mg/dl) = <40 - Low
≥ 40 - Desirable

RESULTS
By statistical package for social science (SPSS) software the
results were presented as Mean, Standard Deviation (SD)
and were compared using Student’s t-test and a P-value ≤
0.05 was considered statistically significant.
The chi-square statistic is 63.8023. The p-value is <0.00001.
The result is significant at p< .05 (Table-1). As age advances
the risk of HT was found to be higher. Maximum number of
cases of HT were in the age group of 40-60years.
The chi-square statistic is 43.4699. The p-value is < 0.00001.
The result is significant at p < .05 (Table-2). As the levels
of serum TG increased, the incidence of HT also increased,
with maximum number of HT cases being at TG >200.
The chi-square statistic is 22.5272. The p-value is .000013.
The result is significant at p < .05 (Table-3). High levels TC
showed increased incidence of HT. more number of HT cases being at TC >240.
The chi-square statistic is 14.6581. The p-value is .000129.
This result is significant at p < .05 (Table -4a).
The chi-square statistic is 26.8646. This result is significant
at p < .05.
In Table 4a and 4b with HDL levels >40, 34.6% (males) and
24.3% (females) had incidence of HT compared to HDL
<40. The number of females with high levels of HDL was
103 as compared to 81males, giving an advantage to females
against CAD.
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The study included 240 subjects, 120 male and 120 female.
Maximum number of HT cases was found in theAge group
of 40-60 years, BMI >30, Male to female ratio 1.25:1. The
number of HT cases was more with advanced age and high
BMI. Males were found to have the incidence of HT more
compared to females.
In Table 2 and 3 as the level of TG and TC increased the incidence of HT was found to be more. The mean ±SD of TG
167.24 ± 70.11, TC 194.11 ± 37.05. In Table 4a and 4b, the
serum HDL was significantly lower in HT cases, mean ± SD
being 40.75 ± 6.95 in males and 44 ± 5.75 in females. The
mean SBP was 144.8 and DBP was 98.2. the results were
found to be statistically significant at P value <0.05.

DISCUSSION
It is widely accepted that Cardio Vascular Disease (CVD) is
Age
(Yrs)

Blood pressure

%
15.3
59
54.8
62
76.6
64
80
55
Total
240
Table -1: Variable of blood pressure in relation to age

20-30
31-40
41-50
51-60

TG

Normal
50
28
15
11

Hypertension
9
34
49
44

Blood presure
%
Hypertension
60
72
20.8
19
5.6
34

%
<150
40
150-199
79.2
≥200
94.4
Total
Table-2-Variable of BP in relation to Triglycerides
TC

Normal
108
5
2

%
84.7
45.2
23.4
20

Total

Total
180
24
36
240

Total
%
<200
43.8
185
200-239
78.0
41
≥240
85.7
14
Total
240
Table-3: Variable blood pressure in relation to total cholesterol
HDL

Normal
104
9
2

Blood presure
%
Hypertension
56.2
81
22.0
32
14.3
12

Total
%
<40
71.8
39
>40
34.6
81
Total
120
Table-4a: Variable Blood Pressure in relation to HDL (Male)
HDL

Normal
11
53

Blood pressure
%
Hypertension
28.2
28
65.4
28

Total
%
<40
88.2
17
>40
24.3
103
Total
120
Table-4b: Variable Blood Pressure in relation to HDL (Female)
Normal
2
78

Blood pressure
%
Hypertension
11.8
15
75.7
25
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associated with hypertension and increased levels of TC and
TG. Individually decreased HDL is also risk factor for CVD.
Epidemiological studies have established a strong association between hypertension and Coronary Artery Disease
(CAD). Hypertension results are from a complex interaction
of genes8,9 and environmental factors. Several environmental factors influencing blood pressure – diet, increased salt
intake, lack of exercise, obesity, stress, depression, Vitamin
D deficiency10 play a role in individual cases. As such HT
can be considered as a preventable risk factor for premature
deaths worldwide.
Hyperlipidemia also has a genetic and environmental etiology11, dietary factors playing a major role. According to
Framingham study, vast amount evidence has confirmed the
critical role played by hyperlipidemia in the pathogenesis
of atherosclerosis. Hyperlipidemia results in increased risk
of premature atherosclerosis with, structural narrowing of
small arteries and arterioles, leading to endothelial dysfunction, and vascular inflammation contributing to increased
peripheral resistance and hypertension.12,13 Autopsy studies
conducted in human coronary arteries and aorta from various
parts of the world conclude that atherosclerosis is more extensive in hypertensive patients14 and that atheromas appear
in high pressure segments of circulation.15 So in the workup
of hypertensive patients, investigation of lipid profile plays
an important role in CAD.16
This study was done to show the relationship between serum
lipid profile and hypertension among urban population in the
age group of 20-60 years. The prevalence of hypertension
was found to be high in the age group of 40-60 years and
high in males compared to females. Hypertension was found
to be high with BMI ≥ 30. This shows that subjects with high
BMI and advanced in age predispose to HT and CVD.
The number of hypertension cases was found to be more
with TG levels ≥ 150 mg/dl, 88.3% as compared to 45.6%
with <150 mg/dl. High percentage of hypertension cases
was seen with TC ≥ 200 mg/dl, 74.5% as against 49.2% in ≤
200 mg/dl, indicating that high levels of TG and TC are risk
factors for development of hypertension. The male subjects
with ≥ 40 mg/dl HDL had only 34.6% prevalence of HT as
against 71.8% with ≤ 40 mg/dl HDL, and 88.3% of hypertension with ≤ 40 mg/dl and 24.2% with ≥ 40 mg/dl in females.
Out of 120 females 103 had HDL ≥ 40 mg/dl as against 81
males. So female subjects were found to have higher levels
of HDL compared to males and accordingly the number of
HT cases in females is less than males giving protection to
females against CAD.
Low physical activity and consumption of diet with more
of carbohydrates and saturated fatty acids such as fast-food
have been associated with hyperlipidemia.17 According
toDancy18 habitually active men and women are less likely
to have hyper triglycerides and less HDL concentration.
The positive correlation between lipid profile and BMI,
and HT were in collaboration with previous studies and reaffirmed the role of lipids in the pathophysiology of overweight and obesity as well as increased accumulation of lipids with age.18-20
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CONCLUSION
This study showed that advanced age and increased BMI
were more likely to develop HT and HT is seen to be more
prevalent in males compare to females. The subjects with HT
were more likely to have hyperlipidemia including high TC
and high TG with reduced HDL cholesterol levels.
Preventive measures and early diagnosis of HT and Hyperlipidemia decreases the risk of CVD in general population.
Hypertensive patients need measuring of BP and lipid profile
at regular intervals to prevent CVD and stroke, as elevated
BP may predict certain disturbance in lipoprotein metabolism.

REFERENCES
1.

2.

3.
4.

5.

6.

7.
8.
9.
10.
11.
12.
13.

14.
15.

Lopez AD, Mathers CD, Ezzati M, Jamison DT, Murray CJ. Global and regional burden of disease and risk
factors, 2001 : systematic analysis of population health
data. Lancet 2006;367:1747-1757
Fisher ND, Williams GH. Hypertensive Vascular disease. Harrison’s Principles of Internal Medicine (16thed)
New York, NY: McGraw-Hill. 2005: Pp. 1463-81.
ISBN 0-07-139140-1
Gupta R. Trends in hypertension epidemiology in India.
J Hum Hypertensions 2004; 18:73-78
Gupta R, Gupta S, Sharma KK, Gupta A, Deedwania
P. Regional variations in cardiovascular risk factors in
India: India Heart Watch. World J Cardiol 2012; 4:112120
Lloyd-Jones D, Adams RJ, Brown TM, et al. Heart disease and stroke statistics—2010 update: a report from
the American Heart Association. Circulation 2010; 121:
e46-e215
Das Sk, Sanyal K, Basu A. Study of urban community survey in India:growing trend of high prevalence of
hypertension in a developing country. Int J Med Sci
2005;2:70-78
Murray CJ, Lopez AD. Global mortality, disability, and
the contribution of risk factors: Global Burden of Disease Study. Lancet. 1997;349:1436-1442.
Lifton RP, Gharavi AG, Geller DS. Molecular mechanisms of human hypertension. Cell 2001; 104: 545-56.
Ehret GB, Munroe PB, Rice KM, et al. Genetic variants
in novel pathways influence blood pressure and cardiovascular disease risk. Nature 2011; 478:103-9.
Vaidya A, Farman JP; Forman. Vitamin D and hypertension: current evidence and future directions. Hypertension 2010; 56: 774-9.
Acquired hyperlipidemia. Endocrinology. Metab. Clin.
North Am. 19 : 259-78.
Schiffrin EL. Reactivity of small blood vessels in hypertension: relation with structural changes. State of the
art lecture. Hypertension 1992; 19 (2 Suppl) :II1-9.
Versari D, Daghini E, Virdis A, Ghisdoni L, Taddei S;
Daghini; Virdis; Ghiadoni; Taddei. Endothelium-dependent contractions and endothelial dysfunction in human hypertension. Br. J. Pharmacol 2009; 157: 527-36.
Roberson, Strong. Development of atherosclerosis in
dogs with hypercholesterolemia and chronic hypertension. Lab invest 1968; 2: 243
Conway J. Hemodynamic aspects of essential hyperten-

International Journal of Contemporary Medical Research
ISSN (Online): 2393-915X; (Print): 2454-7379

Volume 3 | Issue 2 | February 2016

449

Rajashree et al.

Lipid Profile and Hypertension

sion in humans. Physiol. Rwev. 1984; 64: 617-60.
16. Bambara R, Mittal Y, Mathur A. Evalution of lipid
Profile of North Indian Hypertensive Subjects. Asian
Journal of Biomedical and Pharmaceutical Sciences.
2013;3:38-41
17. Kelishadi R, Alikhani S, Delavari A, Alaedini F, Safaie
A, Hojatzadeh E. Obesity and associated lifestyle behaviours in Iran: Findings from the national non-communicable disease risk factor surveillance survey. Public Health Nutr. 2008; 11:246-51
18. Dancy C, Lohnsoonthorn V, Williams MA. Risk of dyslipidemia in relation to level of physical activity among
Thai professional and office workers. Sutheast Asian J
Trop Med Public Health. 2008; 39:932-41
19. Kraus WE, Houmard JA, Duscha BD, Knetzger KJ,
Wharton MB, McCartney JS, et al. Effects of the amount
and intensity of exercise on plasma lipoproteins. N Engl
J Med. 2002;347:1483-92
20. Krauss RM, Blanche PJ, Rawlings RS, Fernstrom HS,
Williams PT. Separate effects of reduced carbohydrate
intake and weight loss on atherogenic dyslipidemia. Am
J ClinNutr. 2006;83:1025-31
Source of Support: Nil; Conflict of Interest: None
Submitted: 29-12-2015; Published online: 12-01-2016

450

International Journal of Contemporary Medical Research
Volume 3 | Issue 2 | February 2016

ISSN (Online): 2393-915X; (Print): 2454-7379

