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Abstract:  
Background: Hypertension in new era is due to sedentary lifestyle, altered feeding habits, stress & decreased physical 
activity. Genetic factors have been assumed to be important in genesis of hypertension. BMI is an important factor that 
leads to development of early hypertension. In present study we will see the correlation of family history of hypertension 
and BMI in development of early hypertension.  
Aims and Objectives: Evaluating the correlation of family history of hypertension and BMI in development of early 
hypertension.  
Methodology: Two groups with 20 subjects each, one having family history of hypertensions and another without any such 
history were examined and their blood pressure, heart rate and BMI were recorded and analysed.  
Observations: Systolic blood pressure and BMI were significantly more in subjects with family history of hypertension. 
Conclusion: It was concluded that both family history and BMI can be regarded as predictors of hypertension. 
Keywords: Hypertension, BMI, family history, systolic blood pressure. 
 

INTRODUCTION 

The prevalence of hypertension has significantly increased 
among children and adolescents in recent years, and 
hypertension have affected 20 to 30% of the population 
worldwide [1–3].The most common cause of having 
hypertension in new era is sedentary lifestyle, altered 
feeding habits, stress, decrease physical activity. Genetic 
factors have been assumed to be important in genesis of 
hypertension [4]. Hypertension represent a polygenic  
disorder in which a single or combination of gene act in 
concert with environmental exposure to contribute only 
the modest  effect of blood pressure [5] thus family history 
of hypertension is a known risk factor of developing early 
hypertension in offsprings. Family history (FH) is an 
important marker of genetic factors, it is often used as an 
alternative indicator to study the relationship between 
genetic factors and diseases [6–9].  Stamler et al found that 
parental history of hypertension was associated with twice 
the risk of development of hypertension. Men with family 
history of hypertension are at higher risk of developing 
hypertension.[10] BMI a ratio of height to weight is an 
indicator of leaness. Studies have shown that having high 
BMI is also an important factor that leads to development 
of early hypertension. Prevalence of elevated blood 
pressure is associated with the presence of obesity in 
adolescents and young adults.{11} Studies have proven the 
genetic susceptibility to complex traits and disorders 
including blood pressure levels, essential hypertension and 
obesity are transmitted in recessive manners.[12] Body 
mass index (BMI) is a comprehensive indicator of the 
outcome of acquired lifestyle, and closely related to the 

occurrence of hypertension [13–17]A re-view of meta-
analytic studies has shown that general obesity is 
measured by BMI, central and abdominal obesity is 
measured by anthropometric indictor such as waist 
circumference or waist-to-hip ratio, and obesity is 
associated with a risk of hypertension and cardiovascular 
disease mortality [18]. 

MATERIAL AND METHODS 

Present study was conducted in Department of Physiology, 
Dayanand Medical College, Ludhiana. Healthy volunteers 
between age group of 18-30 years were taken as subjects 
for the study. Brief history along with general and systemic 
examination was done. Brief history of hypertension was 
taken from the medical prescription of the parents and anti 
hypertensive drugs prescribed to them. 
They were divided into two groups: 
Group 1 (Test group) - with family history of hypertension 
(20 subjects) 
Group 2 (Control group) - without family history of 
hypertension (20 subjects) 

1. Inclusion criteria: Age: 18-30 years, Gender: Either, 
Non-smoker 
2. Exclusion criteria: Any acute illness, Smokers, 
Alcoholics, Involvement in physical training program, any 
recent illness during past 2 weeks 
3. Testing protocol: Subjects were called to the 
department at 9 AM and were given 10 min to acclimatize 
during which subject was informed about procedure.  
3.1 Blood pressure and Heart rate was recorded at rest.  
Systolic pressure was taken as korotkoff phase 
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1(appearance of sounds) and diastolic blood pressure was 
taken as korotkoff phase V (disappearance of sound) (19). 
3.2 MAP: It was calculated using formula DBP+1/3PP 
3.3 Anthropometric measures: Height was measured to 
the nearest 0.1 cm, while the subject was standing in erect 
position with bare feet on flat floor against a vertical scale 
and with heels touching the wall and head straight. Body 
Weight was measured using Bathroom weighing scale, 
while the subject was minimally clothed and without 
shoes, standing motionless on a weighting scale and it was 
recorded nearest to 0.1 Kg.[20] 
3.4 Body mass index: BMI was calculated using the 
Quetlet’s index. Revised WHO Criteria for Asian Indians 
was used for the categorization of BMI.[21] 
4. Statistical analysis: The data thus obtained was 
analyzed using student t test. 

RESULTS 
It was observed that SBP was significantly higher in 
subjects with a family history of hypertension as compared 
to the control group.  
 

Table 1: Distribution according to SBP 
 

SBP Test Group Control Group 
Mean 119.80 108.00 
SD 12.34 13.99 
SEM 2.76 3.13 
 

The two-tailed P value equals 0.0125. By conventional 
criteria, this difference is considered to be statistically 
significant. 
There was no statistically significant difference in DBP in 
subjects of both the groups, although it was slightly higher 
in subjects of test group. 
 

Table 2: Distribution according to DBP 
 

DBP Test Group Control Group 
Mean 76.00 74.10 
SD 6.42 10.43 
SEM 1.44 2.33 
 

The two-tailed P value equals 0.5437. By conventional 
criteria, this difference is considered to be not statistically 
significant. 
BMI in subjects of test group was found to be significantly 
higher as compared to that of control group. 
 

Table 3: Distribution according to BMI 
 

 

The two-tailed P value equals 0.0030. By conventional 
criteria, this difference is considered to be very statistically 
significant. 
Overall it was observed that subjects in test group had a 
higher SBP and BMI as compared to the subjects in control 

group. DBP and MAP were also on higher side in test group 
as compared to the control group but the difference was 
not statistically significant.  
 

Table 4: Comparison of mean, SD and p-values of 
parameters between test and control group 
 

t test Test group Control group p- value 
 Mean SD Mean SD  
BMI 29.0350 2.5432 26.2485 3.4556 0.003 
SBP 119.8 12.34 108.0 13.99 0.0125 
DBP 76.0 6.42 74.10 10.43 0.5437 
MAP 90.2665 7.6088 80.4 10.7954 0.1682 

The p value of SBP (p value-0.003) and of BMI (p value-
0.0125) is statistically significant where as for DBP (p value- 
0.5437) and MAP (p value-0.1682) are not statistically 
significant. 
 

DISCUSSION 
 

Our study proved the influence of parental hypertension 
on the increased adiposity on their offspring by showing 
significant correlation between BMI and systolic blood 
pressure between offspring of hypertensive parents and 
normotensive parents. BMI of group-I individuals was 
found to be significant higher when compared with Group 
II individuals with a p-value of 0.0030 (<0.05). Increased 
BMI either overweight or obesity induces physiological 
changes which promotes vasoconstriction and sodium 
retention resulting in elevated blood pressure. Increased 
levels of leptin, free fatty acids and insulin in obesity 
augments the sympathetic activity in a mutual way 
resulting in vasoconstriction, which is magnified by obesity-
induced insulin resistance and endothelial dysfunction 
.Increased renal tubular reabsorption of sodium occurs by 
an enhanced renal sympathetic nerve activity, the direct 
effect of insulin, hyperactivity of the renin-angiotensin 
system and probably by an alteration of intrarenal physical 
forces.[22*] Similar findings of significant increase in 
systolic blood pressure and BMI in off springs of 
hypertensive parents were found by Syed et al and Uehara 
Y et al in their study.[12,23*] .A cross sectional study in 
united states reported a significantly higher risk of elevated 
BP in participants with high BMI[24*]. In another study, 
BMI was significantly associated with an increased risk of 
prehypertension [25]; The current study showed the 
importance of the interactions of different anthropometric 
indicators of obesity in assessing the risk of hypertension; 
overweight/obesity can assess cardiovascular risk in 
children and adolescents[26, 27]. 
In our study, SBP in test group was more than that in 
control group (p=0.0074, very statistically significant) .This 
may be due to augmented sympathetic activity and vagal 
withdrawal which facilitates the onset of hypertension. 
This is similar to the finding from a study conducted by GK 
pal et al, in which they demonstrated the effect of 
sympathovagal imbalance in off springs of single and both 

BMI Test Group Control Group 
Mean 29.0350 26.2485 
SD 2.5432 3.4556 
SEM 0.5687 0.7727 
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parent hypertensive. As suggested by the same researcher, 
both of these findings suggests the influence of increased 
sympathetic activity, vagal withdrawal and adiposity on the 
development of hypertension in the offspring of single or 
both parent hypertensive.[28] 
In our study DBP in test group was more than that in 
control group (p=0.4922) but not statistically significant 
which in contradictory with the findings of Hassan et al 
who reported significant increase in diastolic pressure in 
offspring with hypertensive parents.[29] 
MAP was not statistically significant (p=0.1682) in our 
study where as Alpay Harika et al stated that there mean 
arterial pressure (MAP) standard deviation scores (SDS) 
were significantly elevated in children with hypertensive 
parent.[ 
Influence of familial hypertension on blood pressure 
activity and BMI may be attributed to the concept of the 
variability gene and it could also be due to interactions 
between different genes directly influencing the regulation 
of blood pressure response to various physical and 
psychological stimuli.[31] 
Researchers have found significant rise in blood pressure 
and BMI of children of hypertensive when compared with 
normotensive parents.[32,33] These studies shows the 
influence of parental hypertension on blood pressure and 
BMI, and its occurrence even in the first decade of life. 
According to Framingham heart study, influence of both 
paternal and maternal BP levels significantly gets 
correlated with those of their offspring.[34]. Thus we can 
conclude from   our study that the adults with positive 
family history of hypertension have higher BMI and SBP 
and are at risk of developing early hypertension in future. 
Genetic factors and family history can’t be modified but 
people with such factors can delay the development of 
hypertension by keeping their weight in control and 
adopting healthy eating habits and lifestyle.  
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