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ABSTRACT
Introduction: Worldwide hypertension is emerging as a
modern epidemic. In both children and adults the adverse
association of cardiovascular risk factors with parental history
of disease is well recognized. The study aimed to measure the
anthropometric parameters of young healthy adults having
parental history of hypertension and to correlate the
anthropometric parameters of these individuals with those of
the young healthy individuals who do not have parental history
of hypertension.
Materials and Methods: This was a cross sectional study
conducted in Teerthanker Mahaveer Medical College and
research center of Moradabad district. By the pre-tested
structured interview questionnaire data was collected. The
anthropometric parameters measured in the study were height
in cm, Weight in kg, skin fold thickness, body mass index, waist
hip ratio. Blood pressure was measured as per the WHO
guidelines. Blood pressure was measured as per the WHO
guidelines.
Results: Among the 100 participants studied, 73 (73%) were
males and 47 (47%) were females. The average age was
19.76 years (SD ±2.01) with a median of 20 years, varying
from 18 to 24 years. The mean systolic blood pressure in
males with history of hypertensive parents was 130.9 ± 16.2 as
against 124.7 ±11.3 in females with history of hypertensive
parents. The difference was statistically significant (p=0.002).
The mean diastolic blood pressure was also significantly higher

INTRODUCTION
Worldwide hypertension is emerging as a modern epidemic. 1
High blood pressure is often called the “Silent Killer” as it has
been found associated with increasing both morbidity and
mortality via various cardiovascular disorders (CVD) and its comorbiduty which accounts for 20-50% of all deaths.1, 2
It has been estimated that hypertension contribute 4.5 percent of
global disease burden and also it has been recorded that globally
hypertension accounts for more than 5.8 percent of total deaths,
1.9% of years of life lost and 1.4% disability adjusted life years.
For an individual with a family history of hypertension in
industrialized country risk of becoming hypertensive been
estimated to be up to four times higher than average.3,4
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in males with history of hypertensive parents than females with
history of hypertensive parents (92.7 ± 12.1in males versus
90.6 ± 18.4 in females).
Conclusion: Findings of the present study suggest that
children of hypertensive patients have a great possibility of
developing future hypertension in comparison of individual
having normotensive parents. Therefore, we strongly suggest
that subjects having history of parental hypertension should be
educated about the possibility of future hypertension to prevent
hypertension in such population.
Key words: Parental Hypertension, BMI, Waist Hip Ratio,
Hypertension.
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Hypertension due to its role in the causation of coronary heart
disease, stroke and other vascular complications has been
becoming a chronic condition of concern. Growing trend of
hypertension is a worldwide phenomenon.5 In the adult population
essential hypertension is prevalent as major risk factor for CVD.6,7
The most often prevalent atherosclerosis risk factor in families is
due to hypertension. It is one of the major risk factors for
cardiovascular mortality, which accounts for 20–50 percent of
adult deaths and also the commonest disorder, posing a major
public health challenge to population and socio-economic and
epidemiological transition.8 Especially in India, obesity and
hypertension have recently been observed to be prevalent not
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only in middle aged population, but also in young adults, which
has been mainly due to the abrupt change in lifestyle. 9 In both
children and adults the adverse association of cardiovascular risk
factors with parental history of disease is well recognized.10,11 For
the successive development of disease a family history of CVD
has been shown to be a risk factor. Familial aggregation has been
shown to occur for hypertension and obesity in adults.12 In fact
high blood pressure values in childhood may be followed by
hypertension in adults.13 Body mass index have significantly
higher in children with positive family history of CVD.14
Obesity is a growing global health concern, with a rapid increase
being observed in morbid obesity. Obesity is associated with an
increased cardiovascular risk and earlier onset of cardiovascular
morbidity.15 In the young adults of today obesity is occurring as a
common phenomenon. For hypertension overweight and obesity
is known to be a significant risk factor. Obese persons are
approximately six times as likely to develop heart disease as
normal weighted persons. According to World Health Report,
“Reducing Risks, Promoting Healthy Life” has identified obesity as
one of the ten leading risk factors globally.16 In obese individuals
essential hypertension is much more common than normal weight
individuals. A positive association of weight and Blood Pressure
has also been confirmed by George Smith.17 Further, it is
confirmed that decreased cardiovascular risk is associated with
change in the Body Mass Index (BMI) from higher range to lower
side.18 As an indicator of body fat distribution, waist–hip ratio is
used. The waist–hip ratio is the preferred measure of obesity for
predicting cardiovascular disease, with more universal application
in individuals and population groups of different body builds .In
Swedish men and women in 1984, studies of waist–hip ratio as
dominant cardiovascular risk factors were reported.19 The present
study was conducted to compare any observed differences can be
explained in the mean BP, BMI, waist-hip ratio in young adult of
hypertensive and normotensive parents. The study aimed to
measure the anthropometric parameters of young healthy adults
having parental history of hypertension and to correlate the
anthropometric parameters of these individuals with those of the
young healthy individuals who do not have parental history of
hypertension.

MATERIALS AND METHODS
This was a cross sectional study conducted in Teerthanker
Mahaveer Medical College and Research Center of Moradabad
district. The study was approved by the Institutional Ethical
Committee. The participants were the students from Teerthanker
Mahaveer Medical College. All the students were contacted and
self reported parental history regarding hypertension was taken.
The list was finalized, of where the parental history of
hypertension was there or not. 50 case each of both the groups
having parental history of hypertension and those whose having
no history hypertension was selected randomly. If the participant
was excluded because of any reason or consent was not given,
other participant was included randomly from the list. Thus the two
groups were formed one with the history of parental hypertension
containing 50 students and another group with no parental history
of hypertension also containing 50 students. The participants
were approximately equally distributed across age (18–24 years),
sex, and education.
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By the pre-tested structured interview questionnaire data was
collected. An interview had questions related to past history of
hypertension, past admissions for cardiovascular diseases and
past treatment for cardio active drugs like antihypertensive,
antilipidemic, etc and steroid. A personal history of smoking or
other addictions and diet habits, parental history of hypertension
was recorded. The anthropometric parameters measured in the
study were height in cm, Weight in kg, skin fold thickness, body
mass index, waist hip ratio. Blood pressure was measured as per
the WHO guidelines. Blood pressure was measured as per the
WHO guidelines.18
The classification of hypertension was taken as defined by WHO
in 1999. 18 Body weight was measured (to the nearest 0.5 kg) with
the subject standing straight on the weighing scale, and with the
weight distributed equally on each leg. Height was measured (to
the nearest 0.5 cm) with the subject standing in an erect position
against a vertical scale and with the head positioned so that the
top of the external auditory meatus was level with the inferior
margin of the bony orbit (Frankfurt’s plane). The body mass index,
or BMI (weight in kilograms divided by the square of the height in
meters), is recommended by the World Health Organization as the
most useful epidemiological measure of obesity. It is however a
crude index that does not take into account the distribution of body
fat, resulting in variability in different individuals and populations.
WHO criteria was used for classification of the BMI. Waist
Circumference was measured at the narrowest level and hip
circumference was measured at the maximal level over light
clothing, using a non-stretchable measuring tape, without any
pressure to the body surface, and both were recorded to the
nearest 0.1 cm As the measurements were taken over light
clothing, participants were asked to remove tight or loose
garments and belts intended to alter the shape of the body, and
the person performing the measurement inspected the tension of
the tape on the subject’s body to ensure that it had the proper
tension(not too loose or too tight). The narrowest waist is easy to
identify in most subjects. However, for some subjects there is no
single narrowest waist because of either a large amount of
abdominal fat or extreme thinness. In the present study, when the
narrowest point of waist was difficult to identify (particularly in
obese subjects), we measured waist circumference immediately
below the end of the lowest rib, because in most subjects the
narrowest waist is at the lowest rib. WHR was calculated as WC
divided by hip circumference.
Inclusion Criteria include All apparently healthy students of
Teerthanker Mahaveer University, Moradabad. Age group
between 18–24 years of both sexes. Participant having the History
of taking cardio active drugs like antihypertensive, antilipidemic,
etc were excluded from the study and students who leave the
examination midway due to any reason.
Statistical Analysis
The collected data was depicted in tabular form and interpreted
statistically and analyzed. The collected data was statistically
analyzed by using the standard tests to ascertain the clinical
relevance of the present study. Appropriate statistical tests of
significance like Chi square and multiple logistic regressions
were applied wherever necessary and MS Excel and
SPSS package were also used .Quality assurance measures
were taken appropriately.
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Figure 1: Distribution of study participants in relation to Blood Pressure.
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Table 1: Comparison of Mean Blood Pressure of the participants.
Blood Pressure
(Mean ± SD)
SBP (mm Hg)
DBP (mm Hg)
p- value

Male

Female

Hypertensive parents

Normo-tensive
Hypertensive parents
parents
106.8 ± 13.2
124.7 ± 11.3
69.9 ± 9.6
90.6± 18.4
< 0.01* (significant).

130.9 ± 16.2
92.7 ± 12.1

Normo-tensive
parents
102.2 ± 10.7
63.2 ± 14.2

Table 2: Distribution of Body Mass Index in relation to family history of hypertensive parents.
Body Mass Index

Hypertensive parents
Normotensive parents
Total
p- value

Male
Body Mass Index
<25
24 (64.9)
32 (88.9)
56 (56)

Female

Body Mass Index Body Mass Index
>25
<25
13 (35.1)
18 (75)
4 (11.1)
21 (91.3)
17 (17)
39 (39)
< 0.01* (significant).

Body Mass Index
>25
6 (25)
2 (8.7)
8 (8)

Total
61 (61)
59 (59)
120

Table 3: Distribution of Waist-hip ratio in relation to family history of hypertensive parents.
Male

Waist-hip ratio< cut-off1
Waist-hip ratio > cut-off2
Total
p- value

Hypertensive
parents
14 (37.8)
23 (62.2)
37 (37)

Female
Normotensive
Hypertensive
parents
parents
32 (88.9)
10 (41.7)
4 (11.1)
14 (58.3)
36 (36)
24 (24)
< 0.01* (significant).

RESULTS
Among the 100 participants studied, 73 (73%) were males and 47
(47%) were females. (Figure 1). The average age was 19.76
years (SD ±2.01) with a median of 20 years, varying from 18 to 24
years. The mean systolic blood pressure in males with history of
hypertensive parents was 130.9 ± 16.2 as against 124.7 ±11.3 in
females with history of hypertensive parents. The difference was
statistically significant (p=0.002). (Table 1) The mean diastolic
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Normotensive
parents
19 (82.6)
4 (17.4)
23 (23)

Total

75 (75)
45 (45)
120

blood pressure was also significantly higher in males with history
of hypertensive parents than females with history of hypertensive
parents (92.7 ± 12.1in males versus 90.6 ± 18.4 in females).
Table 2 shows that males with BMI of 25 or more were 35.1% with
history of Hypertensive parents, while only 11.1% of males were
having BMI of 25 or more with history of normotensive parents.
Females with BMI of 25 or more were 25% with history of
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Hypertensive parents, while only 8.7% of females were having
BMI of 25 or more with history of normotensive parents (Table 2).
It is evident from table 3 that male subjects, 22 (34.92%) had a
waist-hip ratio of more than 0.9. While 58.06% of the males with
history of hypertensive parents had a waist-hip ratio equal to or
more than 0.9. Among the male subjects, 12.51% with history of
normotensive parents had a waist-hip ratio equal to or more than
0.9. In females 52.63% with history of hypertensive parents had a
waist-hip ratio equal to or more than 0.8. Among the female
subjects, 16.66% with history of normotensive parents had a
waist-hip ratio equal to or more than 0.8 (Table 3).

DISCUSSION
Studies have suggested that high blood pressure is one of the
lethal causes of mortality and morbidity in human.1,2 Various
cardiovascular diseases like heart failure, stroke etc results from
long term hypertension.5
Findings of the preset study have shown SBP, DBP and MABP
were significantly high in children both male and female of
hypertensive parents in comparison of either sex children of
normotensive parents. These findings are consistent with previous
study of Brandao et al20 in which they recorded a significant
correlation between SBP and children having hypertensive
patients. Similarly, Clarke et al21 observed both the SBP and DBP
were strongly associated with labile high blood pressure families
than in the families with low or middle blood pressure.
Burke et al7 in his study recorded that young adults with parental
hypertension history had higher systolic and diastolic blood
pressure levels. Risk of myocardial infarction and atherosclerosis
is increased due to prevalence of some factors one of them is
parental history of hypertension. It has been suggested in the
study that prevention of hypertension should be start in
childhood.22
In contrast to the present study, Holland and Beresford recorded
an insignificant association between SBP and hypertension family
history.23
On the other hand, Głowinska et al14 conducted the study in which
children with positive family history of cardiovascular diseases
have significantly higher body mass index. Bruke et al11 observed
a significantly high blood pressure in children with both parents
hypertensive in comparison of one parents hypertensive of both
parents normotenive subjects.
Higher BMI has been found positively correlated to blood
pressure. 5 Findings of the current study have shown that male
having BMI of 25 or more in 35.1% subjects with history of
Hypertensive parents, while only 11.1% of males having BMI of 25
or more with history of normotensive parents. Females with BMI
of 25 or more were 25% with history of Hypertensive parents,
while only 8.7% of females were having BMI of 25 or more with
history of normotensive parents.
These findings are in agreement with findings of previous study of
Wang et al24 as they recorded BMI was positively correlated to
SBP and DBP inn adolescent. Similarly, Glowinska et al8 observed
significantly positive correlation of SBP and DBP with BMI.
Moreover, they recorded children with history of hypertension had
higher BMI.
In male subjects, 34.92% had a waist-hip ratio of more than 0.9.
Among them 58.06% of the males had history of hypertensive
parents and 12.51% of the male subjects had history of
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normotensive parents. In females 52.63% with history of
hypertensive parents had a waist-hip ratio equal to or more than
0.8. While, 16.66% of the female having history of normotensive
parents had a waist-hip ratio equal to or more than 0.8.
Findings of the current study are consistent with the findings of the
previous studies of Deshmukh et al25 as they observed a
significant relation between BMI and Blood pressure. Moreover,
they showed that 38.5% individuals having hypertension of their
study population had waist hip ratio more than 0.9 in males and
0.8 in females. Similarly, Maria et al26 and Wang et al24 also
recorded a significant positive correlation between BMI and waist
hip ratio with blood pressure.

CONCLUSION
Findings of the present study suggest that children of hypertensive
patients have a great possibility of developing future hypertension
in comparison of individual having normotensive parents.
Therefore, we strongly suggest that subjects having history of
parental hypertension should be educated about the possibility of
future hypertension to prevent hypertension in such population.
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