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1. Introduction

Hypertension is the most common disease and it markedly increases both morbidity and 

mortality from cardiovascular and many other diseases. Subjects in the upper-normal range of 

arterial pressure are considered to have an excess cardiovascular risk.[1]. Hypertension is 

estimated to contribute 4.5% of current global disease burden. Indeed, hypertension accounts 

for more than 5.8% of total deaths, 1.9% of years of life lost and 1.4% disability adjusted life 

years globally. In industrialized countries, the risk of becoming hypertensive for an individual 

with a family history of hypertension have been estimated to be up to four times higher than 

average. [2,3]. The risk of cardiovascular death doubles in a near linear fashion for each 20/10 

mm Hg increment in blood pressure levels above 115/75 mm Hg.[4,5] Hypertension is already 

a highly prevalent risk factor for CVD throughout the industrialized world. It is becoming an 

increasingly common health problem worldwide because of increasing longevity and 

prevalence of contributing factors such as obesity, physical inactivity and an unhealthy diet [6] 

.The current prevalence in many developing countries, particularly in urban societies, is 

already as high as those seen in developed countries [7]. Hypertension plays a major etiological 

role in the development of cerebrovascular disease, ischemic heart disease, cardiac and renal 

failure. Treating hypertension has been associated with about a 40% reduction in the risk of 

stroke and about a 15% reduction in the risk of myocardial infarction. [8] Although the 

treatment of hypertension has been shown to prevent CVD and to extend and enhance life, 

hypertension still remains inadequately managed everywhere. So there lies the importance of 

primary prevention but to who it be cost effectively applied is not clear.  In the present study we 

tried to investigate whether disturbances in cardiovascular responsivity were evident in 

subjects with a family history of cardiovascular disease risk/hypertension, with the objective 

to find out any association between the anthropometric parameters according to presence or 

absence of parental history of Hypertension

Hypertension is the most common disease and it markedly 

increases both morbidity and mortality from cardiovascular and 

many other diseases. Subjects in the upper-normal range of 

arterial pressure are considered to have an excess cardiovascular 

risk.[1]. Hypertension is estimated to contribute 4.5% of current 

global disease burden. Indeed, hypertension accounts for more 

than 5.8% of total deaths, 1.9% of years of life lost and 1.4% 

disability adjusted life years globally. In industrialized countries, 

the risk of becoming hypertensive for an individual with a family 

history of hypertension have been estimated to be up to four times 

higher than average. [2,3]. The risk of cardiovascular death 

doubles in a near linear fashion for each 20/10 mm Hg increment 
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in blood pressure levels above 115/75 mm Hg.[4,5] Hypertension 

is already a highly prevalent risk factor for CVD throughout the 

industrialized world. It is becoming an increasingly common 

health problem worldwide because of increasing longevity and 

prevalence of contributing factors such as obesity, physical 

inactivity and an unhealthy diet [6] .The current prevalence in 

many developing countries, particularly in urban societies, is 

already as high as those seen in developed countries [7]. 

Hypertension plays a major etiological role in the development of 

cerebrovascular disease, ischemic heart disease, cardiac and renal 

failure. Treating hypertension has been associated with about a 

40% reduction in the risk of stroke and about a 15% reduction in 

the risk of myocardial infarction. [8] Although the treatment of 

hypertension has been shown to prevent CVD and to extend and 

enhance life, hypertension still remains inadequately managed 

everywhere. So there lies the importance of primary prevention 

but to who it be cost effectively applied is not clear.  In the present 

study we tried to investigate whether disturbances in 

cardiovascular responsivity were evident in subjects with a family 

history of cardiovascular disease risk/hypertension, with the 

objective to find out any association between the anthropometric 

parameters according to presence or absence of parental history of 

Hypertension

A cross sectional study carried in a junior college, situated at 

SELOO. 320 Students were contacted for the study. A group of 150 

students having parental History of Hypertension constituted the 

Study group while age and sex matched group of 150 students with 

no parental history of Hypertension constituted the control group. 

Participants were evaluated according to pre-designed protocol. 

Any past history of Hypertension, past admissions for 

cardiovascular diseases and past or current treatment with cardio 

active drugs like antihypertensive, antilipidemic, etc and steroid 

was noted. A personal history of smoking or other addictions and 

diet habits was also noted in all cases. All the anthropometric 

measurements were done only once. The anthropometric 

parameters measured in the study were height in cm, weight in kg, 

body mass index, waist hip ratio, tricep skin fold thickness. 

Appropriate statistical tools namely percentage, chi square test 

have been employed to analyze the data and validate the findings.

The table 2 shows that the incidence of history of hypertension in 

parents of the boys and girls was almost 50%, similar was the case 

with the incidence of negative history of hypertension, making the 

groups comparable. 

Table 3: The proportion of male and female with BMI 25 or more 

was significantly higher in those with parental history of 

hypertension than those without it(p<0.01). Out of total 144 

males, who had BMI less than 25, 58.33% had no history of 

parental hypertension as compared to 54.84% in females.  

The study comprised of 300 students out of which 189 were 

males and 111 were females. Table 1: The average age was 19.76 

years (SD ±2.01) with a median of 20 years, varying from 18 to 25 

years. Of the 300 persons studied 63% were male and 37% female. 

Out of 189 male students majority (65.08% were aged 21-22 years, 

22.22% were 20 years or below and remaining 12.7% were 23-25 

years old. Out of 111 female a majority (75.68%) belonged to 21-

22 years age group and 13.5% were more than 23 years and least 

participants were (10.8%) less than 20 years of age. 

2. Materials and Method

3. Results

Table 1: Age and gender distribution of study population 

Table 2: Distribution of participants in relation to parents' 

blood pressure status

Table 3: Distribution of Body Mass Index in relation to history

of hypertensive parents

p < 0.01* (significant)

Age

Parents 
Distribution

Parents history BMI
 <25 n (%)

BMI 
>25 n (%)

BMI 
<25 n (%)

BMI 
>25 n(%)

19

20

21

22

23

24

25

Hypertensive parents

Normotensive parents

Total

Hypertensive
parents

Normotensive
parents

Total

21(11.11)

21(11.11)

69(36.51)

54(28.57)

15(7.94)

6(3.17)3

(1.590

189(100)

93(49.21)

96(50.79)

189(100)

60(41.67)

84(58.33)

144(100)

9(8.11)

3(2.70)

39(35.14)

45(40.54)

15(13.51)

0.00

0.00

111(100)

57(51.35)

54(48.65)

111(100)

33(73.33)

12(26.67)

45(100)

42(45.16)

51(54.84)

93(100)

15(83.33)

3(16.67)

18(100)

30(10)

24(8)

108(36)

99(33)

30(10)

6(2)

3(1)

300(100)

150

150

300

Male n (%)

Male n (%)

Male 

Female n (%)

Female n (%)

Female

Total n (%)

Total
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A significantly higher proportion (58.06%) of males and 

females (52.63)with history of hypertensive parents had WHR³ 1  

and ³0.85 respectively as compared to only 12.51% males and 

16.67% females with no history of hypertensive parents (p<0.01) 

as  shown in the table 4. 

The Triceps skin fold thickness of Males students having 

Normotensive parents remained between 7 -15 units, whereas 

more range, (6 - 16 units) was seen in male students of 

Hypertensive parents as shown in fig 1. The Triceps Skin fold 

Thickness of Females students having Normotensive parents was 

confined between the range of 12 -15 units on the Harpenden's 

Calliper whereas the Skin fold thickness of Female students having 

Hypertensive parents ranged between 11 -18 units (fig 2). 

Out of the total 45 males who were reported to have the Body 

Mass Index greater than 25, 33 belonged to the study group i.e. 

those who have positive parental history of Hypertension. Out of 

the 18 females who have their Body Mass Index greater than 25, 15 

belonged to the study group. This fact also shows the positive 

relation of the increasing Body Mass Index and its association for 

becoming an increasing risk factor to develop Hypertension in 

future. A similar co-relation was found in the study of Maria C et al. 

[9] Overall in both the sexes, the number of students who have 

their Body Mass Index greater than 25 are more in case of those 

students who showed a positive parental history of Hypertension 

(Study group) than in comparison to those who did not show 

positive parental History of Hypertension (Control Group). Body 

mass index was found to be associated with hypertension. Similar 

findings were seen in the study conducted by Głowińska et al 

(2002).[10] According to his study, children with positive family 

history of cardiovascular diseases have significantly higher body 

mass index. (25.4 vs. 23.8 kg/m2). The cut off for the Waist Hip 

ratio (WHR) for Males to define obesity is 1 in males and 0.85 in 

females. In this study, out of the 93 males in the study group, 58% 

have their WHR above the standard defined cut off mark for 

obesity. Out of the 96 males in the control group, only 12.5% have 

their WHR above the standard cut off for obesity. This also proves 

that lower value of WHR provides less chances of developing 

obesity and thus Hypertension in future. Similarly, the cut off for 

the Waist Hip Ration for females to define obesity is 0.85. The study 

comprises of 57 females in the study group, 52.6% have their WHR 

above the standard cut off and thus can be classified as obese. 

Being obese again predisposes such females to an increasing risk 

of developing Hypertension. The observations of this study shows 

that the differences between the Triceps Skin fold Thickness in 

males and females of the Study and Control group was always more 

than 1 unit on the Harpenden's Calliper used. Thus, it clearly 

showed that those students who have a positive parental history of 

Hypertension have more deposition of fat under the skin. This in 

future adds to the risk factor for developing Hypertension at older 

age. The findings echoed with the findings of Bruke et al 

(1991)[11] where they observed that Age- and sex-adjusted 

Triceps skin\ fold thickness was 1.0 mm greater in those young 

adults with a positive parental history of hypertension.

Despite the attempt to obtain a complete assessment of parental 

history, a substantial number of participants were unaware of their 

parents' disease status. Because we classified unknown responses 

as a negative history, this tendency would bias our results toward 

the null. Therefore, the differences presented probably 

underestimate the true risk factor difference attributable to 

parental history. Another potential drawback of these data is the 

lack of validation of parental disease by medical record review. 

Other investigators have detected a relatively good concordance 

(78%) between a reported family history and medical record 

validation, suggesting that, despite some imprecision, the reported 

history gives a reasonable estimate of family history for the 

diseases we have assessed in this paper. Even if some discordance 

4. Discussion

4.1. Limitation of the study

Table 4: Distribution of Waist-hip ratio in relation to history

of hypertensive parents

p < 0.01* (significant);  HT: Hypertensive; NT: Normotensive

Figure1. Distributions of Tricep skin fold thickness among 

male students 

Figure 2. Distributions of Tricep skin fold thickness among 

female students 

Waist-hip
 ratio

HT 
parents

NT 
parents

HT 
parents

NT 
parents

< cut-off

> cut-off

Total

39(41.94)

54(58.06)

93(100)

84(87.5)

12(12.5)

96(100)

27(47.37)

30(52.63)

57(100)

45(83.33)

9(16.67)

54(100)

99(33)

201(67)

300(100)

Male Female

Total
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occurs, there is no reason to suspect that this would result in 

artifactual risk differences; rather, as with any misclassification 

error, it would be more likely to increase the variability of the 

parental history measures and lead to an underestimate of the real 

risk factor differences between these groups.

All the above anthropometric parameters were associated with 

the parental history of hypertension.  The findings of the present 

study suggest the need of regular monitoring the BP of children of 

hypertensive parents. Health care providers, therefore have an 

important role to play in educating families and children about 

approaches that are useful in preventing hypertension.

5. Conclusion
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