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ABSTRACT

Background: Globally, hypertension is a major disease burden affecting nearly 1 billion people. India in 2000 had 41.5 million 
people with hypertension which is estimated to increase by another 5 million by the year 2025. Association of high blood 
pressure (BP) among siblings as well as between parents and children has been shown by various studies establishing hereditary 
nature of hypertension. Aims and Objectives: This study aims to measure and correlate the anthropometric parameters of 
normotensive offsprings of hypertensive parents (HTP) and normotensive offsprings of normotensive parents. Materials and 
Methods: A cross-sectional study was carried out in 200 healthy subjects in the age group of 18–20 years after the approval of 
the ethical committee of the institute. Height, weight, body mass index (BMI), waist circumference (WC), hip circumference, 
fat percentage, and BP were measured with standard technique and analyzed using Chi-square test. Results: About 71.4% 
of males and 45.5% of females of HTP showed increased BMI (P = 0.002**). 57.1% of males and 56.4% of females of HTP 
showed increased body fat percentage (P = 0.01*). 50% of males and 41.8% of females of HTP showed increased WC (P = 
0.000***). 21.4% of males and 10.9% of females of HTP showed increased diastolic BP (P = 0.04*). Conclusion: Offsprings 
of HTP should be considered as a special group. Health professionals who deal with patients with cardiovascular diseases 
should utilize every opportunity to involve the families concerned in screening, follow–up, and health education.
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INTRODUCTION

Non-communicable diseases are the major threat of 
morbidity and mortality affecting worldwide population. 
Globally, hypertension is a major disease burden affecting 
nearly 1 billion people.[1] India in 2000 had 41.5 million 
people with hypertension which is estimated to increase by 
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another 5 million by the year 2025.[2] Family history is a non-
modifiable contributory factor for hypertension. Association 
of high blood pressure (BP) among siblings as well as 
between parents and children has been shown by various 
studies establishing hereditary nature of hypertension.[3,4]

The risk of the prevalence of hypertension doubles with 
positive family history.[5] Studies in normotensive individuals 
with positive family history have shown early morphological 
changes in their myocardium, increased peripheral vascular 
resistance, and reactivity to pressor stimuli.[6]

Exploration of the family history of hypertension even in a 
normotensive individual should, therefore, be a routine and 
should be given due importance. Teenagers with hypertensive 
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parents (HTP) and/or siblings should be treated as a special 
risk group and should be monitored closely. Such studies 
carried out to identify various risk factors for the development 
of hypertension will aid in identifying high-risk individuals 
at an early stage of the disease.

This study was conducted to measure and correlate the 
anthropometric parameters of normotensive offsprings of 
HTP and normotensive offsprings of normotensive parents 
(NTP).

MATERIALS AND METHODS

Study Setting

This study was conducted in Dr. D. Y. Patil Medical College, 
DPU, Pimpri, Pune.

Study Design

A cross-sectional non-interventional study was conducted 
in teaching institute Dr. D. Y. Patil Medical College, DPU, 
Pimpri, Pune.

Institutional Ethical Committee

A study protocol was submitted to and was approved by the 
institutional ethical committee.

Participants

The participants were the students from Dr. D. Y. Patil 
Medical College, DPU, Pimpri, Pune.

A total of 200 medical students were enrolled for the study. 
The written informed consent was taken from the participants. 
Participants were in the age group of 18–20 years. Detailed 
history of all the participants was taken.

Exclusion Criteria

Those with present or history of any acute or chronic 
disease state and history of taking cardioactive drugs such 
as antihypertensive and antilipidemics were excluded from 
the study. Students with a history of smoking were excluded 
from the study. Unwilling students were excluded from the 
study.

Data Collection

Data were collected using a questionnaire. A history of 
diagnosis and/or treatment of hypertension in any of the family 
members were taken as a positive family history. Parents, 
siblings, grandparents, uncles, aunts, nephews, nieces, and 
cousins were included as family members. A detailed clinical 

examination was carried out. The anthropometric parameters 
such as height in cm, weight in kg, waist circumference (WC) 
in cm, body mass index (BMI), waist–hip ratio (WHR), 
and fat percentage were measured. BP was measured as 
per the World Health Organization (WHO) guidelines.[7] 
Hypertension was defined as per the WHO/ISH guidelines.

Body weight was measured (to the nearest 0.5 kg) with the 
subject standing erect and motionless on the weighing scale.

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 in level with the inferior margin of the bony orbit 
(Frankfurt’s plane).

BMI was measured as weight in kilograms divided by the 
square of the height in meters. The WHO criteria were used 
for the classification of BMI.

WC was measured at the midpoint between the lower margin 
of the lowest palpable rib and the top of the iliac crest, using 
a stretch-resistant tape that provides a constant 100 g tension. 
Hip circumference (HC) was measured around the widest 
portion of the buttocks, with the tape parallel to the floor. For 
both measurements, the subject was standing with feet close 
together, arms at the side, and body weight evenly distributed. 
The subject was relaxed and the measurements were taken at 
the end of a normal expiration.

WHR was calculated as WC divided by HC. To reduce 
subjective error, all measurements were taken by the same 
person. Males with WHR >0.9 and females with WHR >0.8 
were considered as obese.[8]

Body Composition

Body fat percentage (BF%) was measured using the 
instrument OMRON HBF-306 which is based on the principle 
of bioelectrical impedance.[9]

Measuring BP

Practice guidelines laid down by the WHO were used for the 
measurement of BP.[10] Measurements were taken in sitting 
position after 5 min of rest using Omron automatic BP 
monitor (model: HEM-8712). Three readings were taken with 
the interval of 3 min between consecutive measurements. 
To reduce bias and variations in the BP measurement, same 
instrument was used throughout the study, an average of 
three readings was calculated for the analysis, readings were 
taken at the same time of the day to minimize the effect of 
diurnal variation for all the subjects, and avoidance from tea, 
coffee, and physical exertion an hour before the measurement 
was followed.
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Statistical Analysis

Data were analyzed using software Primer of Biostatistics 
version 7.0 after importing it into Excel sheet. Chi-square test 
was used for statistical analysis.

RESULTS

Of 200 participants, 30% were male and 70% were female. 
Of 70% females, 40% were having positive family history 
of hypertension. Of 30% males, 23% were having HTP 
[Table 1].

Mean systolic BP (SBP) and mean diastolic BP (DBP) in 
males as well as females of HTP were more compared to 
those of NTP [Table 2].

Percentage of males (71.4%) and females (45.5%) having 
BMI of ≥25 of HTP was higher and statistically significant 
compared to males (31.9%) and females (28.6%) of NTP, 
respectively. Percentage of males (50%) of HTP having WC 
≥80 cm was more and statistically significant compared to 
males (8.5%) of NTP. Percentage of females (41.8%) of HTP 
having WC ≥90 cm was more and statistically significant 
compared to females (23.8%) of NTP [Table 3].

Percentage of males (57.1%) of HTP having BF% ≥25 was 
more and statistically significant compared to males (34%) of 
NTP. Percentage of females (56.4%) of HTP having BF% ≥32 
was more and statistically significant compared to females 
(39.3%) of NTP. Percentage of males (14.3%) of HTP having 
WHR ≥0.9 was more even though statistically not significant 
compared to males (8.5%) of NTP. Percentage of females 
(43.6%) of HTP having WHR ≥0.8 was more even though 
statistically not significant compared to females (32.1%) of 
NTP [Table 3].

Percentage of males (21.4%) of HTP having DBP >80 was 
more and statistically significant compared to males (12.7%) of 

NTP. Percentage of females (10.9%) of HTP having DBP >80 
was more and statistically significant compared to females 
(3.6%) of NTP. Percentage of males (50%) of HTP having 
SBP >120 was more and statistically significant compared 
to males (36.2%) of NTP. Percentage of females (7.3%) of 
HTP having SBP >120 was more even though statistically not 
significant compared to females (6%) of NTP [Table 4].

DISCUSSION

In this study, greater propensity of developing high BP in 
offsprings of HTP compared to offsprings of NTP was seen. 
Susceptibility of increased BMI, WC, BF%, and WHR in 
both males and females of HTP compared to those of NTP 
was seen in this study.

The relationship between cardiovascular disease and the 
family history starts right from the first decade of life. Even 
though it is asymptomatic, it predicts cardiovascular risk later 
in adult life.[11-13] In this population, high BP is one of the 
major risk factors for cardiovascular disease. Normotensive 
children of HTP show early cardiovascular changes and 
are exposed to the risk of developing hypertension later in 
life.[12,13] An early reduction in arterial elasticity with increased 
stiffness and lower carotid diameter in the children of HTP 
compared to children of NTP has been studied.[14]

Calentano et al. showed increase in the left ventricular mass 
of the normotensive children of HTP.[15] Persistently elevated 
BP and an early metabolic syndrome disorder in normotensive 
adolescents of HTP have been shown by various longitudinal 
studies.[16-18] Increase in SBP in children of HTP could be due 
to early alterations in the structure and a function of the arterial 
wall.[19] Mechanisms explaining the relationship between the 
high SBP in adolescents and endothelial dysfunction years 
later such as increase in leukocyte adherence and endothelial 
permeability, the proliferation of smooth muscle cells, and 
increased expression of cytokines and intimal growth factors 
have been studied.[20] Increased BMI and other anthropometric 
parameters such as WC and BF% in adolescents of HTP are an 
independent risk factor for developing cardiovascular disease 
later in life.[21,22] The increased activity of the renin-angiotensin 
system and plasma aldosterone levels, leading to increase in 
renal sodium reabsorption, might be the cause of increase in BP 
levels in obese adolescents of HTP.[23] Relationship of weight 
gain in children with decreased arterial elasticity in adulthood, 
leading to some degree of inflammation of the arterial wall 
and with elevated leptin levels in plasma, has been shown.[24-26] 
A strong relationship between parental hypertension and 
cardiometabolic risk factors in adolescents has been studied.[27]

Susceptibility of developing hypertension in normotensive 
offsprings of HTP compared to normotensive offsprings of 
NTP was confirmed by this study. Increased anthropometric 
parameters such as BMI, WC, BF%, and WHR in these 

Table 1: Distribution of study participants
Parents Males (%) Females (%) Total
HTP 14 (22.9) 55 (39.6) 69 (34.5)
NTP 47 (77) 84 (60.4) 131 (65.5)
Total 61 (30.5) 139 (69.5) 200 (100)

HTP: Hypertensive parents, NTP: Normotensive parents

Table 2: Comparison of mean blood pressure
BP in mmHg 
(Mean±SD)

Males Females
HTP NTP HTP NTP

SBP 118.5±12.5 117±11 105.4±8.8 103.3±9.8
DBP 72.4±9.9 71.3±7.3 71.6±6.9 70.5±6.3

HTP: Hypertensive parents, NTP: Normotensive parents, 
SBP: Systolic blood pressure, DBP: Diastolic blood pressure
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people can be considered as predisposing factors, leading 
to hypertension and cardiovascular diseases later in life. 
Longitudinal studies with larger population in normotensive 
offsprings of HTP may provide further insight into this subject.

CONCLUSION

Normotensive offsprings of HTP have increased BMI, WC, 
BF%, and WHR compared to normotensive offsprings of 
NTP. Normotensive offsprings of HTP also have increased 
BP compared to normotensive offsprings of NTP.

Normotensive offsprings of HTP should be considered as 
a special group which needs an intervention to promote 
lifestyle modifications, changes in diet and physical activity 
to prevent future cardiovascular events. Health professionals 
who deal with patients with cardiovascular diseases should 
utilize every opportunity to involve the families concerned in 
screening, follow–up, and health education.

ACKNOWLEDGMENT

The authors would like to thank all participants who gave 
consent for the study.

REFERENCES

1.	 Kearney PM, Whelton M, Reynolds K, Muntner P, Whelton PK, 
He J, et al. Global burden of hypertension: Analysis of 
worldwide data. Lancet 2005;365:217-23.

2.	 Sharma S. Hypertension and cardiovascular disease in south 
Asia: No end in sight. J Am Soc Hypertens 2008;2:125-30.

3.	 Barlassina C, Lanzani C, Manunta P, Bianchi G. Genetics 
of essential hypertension: From families to genes. J Am Soc 
Nephrol 2002;13 Suppl 3:S155-64.

4.	 Carretero OA, Oparil S. Essential hypertension. Part I: 
Definition and etiology. Circulation 2000;101:329-35.

5.	 Stamler R, Stamler J, Riedlinger WF, Algera G, Roberts RH. 
Family (parental) history and prevalence of hypertension. 
Results of a nationwide screening program. JAMA 
1979;241:43-6.

6.	 Muldoon MF, Terrell DF, Bunker CH, Manuck SB. Family 
history studies in hypertension research. Review of the 
literature. Am J Hypertens 1993;6:76-88.

7.	 World Health Organization. International society of 
hypertension guidelines for the management of hypertension. 
Guidelines subcommittee. J Hypertens 1999;17:151-83.

8.	 World Health Organization. Technical Report Series No. 854: 
Physical Status: The Use and Interpretation of Anthropometry. 
Geneva: World Health Organization; 1995.

9.	 Verma V, Sinah SK. Influence of lean body-mass index versus 
that of fat mass index on blood pressure of Gujarati school 

Table 3: Distribution of anthropometric parameters in relation to family history of hypertension
Parameters Males (%) Females (%) χ2 (3 degrees of freedom) P value
BMI <25 ≥25 <25 ≥25 15.022 0.002**
HTP 04 (28.6) 10 (71.4) 30 (54.5) 25 (45.5)
NTP 32 (68) 15 (31.9) 60 (71.4) 24 (28.6)
WC < 90 ≥ 90 < 80 ≥ 80 20.350 0.000***
HTP 7 (50) 7 (50) 32 (58.2) 23 (41.8)
NTP 43 (91.5) 4 (8.5) 64 (76.2) 20 (23.8)
BF% < 25 ≥ 25 < 32 ≥ 32 11.197 0.014*
HTP 6 (42.9) 8 (57.1) 24 (43.6) 31 (56.4)
NTP 31 (65.9) 16 (34) 51 (60.7) 33 (39.3)
WHR < 0.9 ≥ 0.9 < 0.8 ≥ 0.8 7.498 0.075
HTP 12 (85.7) 2 (14.3) 31 (56.4) 24 (43.6)
NTP 43 (91.5) 4 (8.5) 57 (67.9) 27 (32.1)

Statistically significant at *P<0.05, **P<0.01, ***P<0.001. HTP: Hypertensive parents, NTP: Normotensive parents, BMI: Body mass index, 
WC: Waist circumference, BF%: Body fat percentage, WHR: Waist–hip ratio

Table 4: Distribution of blood pressure measurements in relation to family history of hypertension
BP Males (%) Females (%) χ2 (3 degrees of freedom) P value
DBP > 80 ≤ 80 > 80 ≤ 80 8.811 0.041*
HTP 3 (21.4) 11 (78.6) 6 (10.9) 49 (89)
NTP 6 (12.7) 41 (87.2) 3 (3.6) 81 (96.4)
SBP > 120 ≤ 120 > 120 ≤ 120 5.958 0.150
HTP 7 (50) 7 (50) 4 (7.3) 51 (92.7)
NTP 17 (36.2) 30 (63.8) 5 (6) 79 (94)

Statistically significant at *P<0.05. HTP: Hypertensive parents, NTP: Normotensive parents, SBP: Systolic blood pressure, DBP: Diastolic 
blood pressure



Methre et al.� Anthropometric parameters in normotensive offsprings of hypertensive parents

	 National Journal of Physiology, Pharmacy and Pharmacology  � 1642019 | Vol 9 | Issue 2

going adolescents. Indian J Physiol Pharmacol 2014;58:39-44.
10.	 Chobanian AV, Bakris GL, Black HR, Cushman WC, Green LA, 

Izzo JL Jr., et al. The seventh report of the joint national committee 
on prevention, detection, evaluation, and treatment of high blood 
pressure: The JNC 7 report. JAMA 2003;289:2560-72.

11.	 Myers RH, Kiely DK, Cupples LA, Kannel WB. Parental 
history is an independent risk factor for coronary artery 
disease: The Framingham study. Am Heart J 1990;120:963-9.

12.	 Akerblom HK, Uhari M, Pesonen E, Dahl M, Kaprio EA, 
Nuutinen EM, et al. Cardiovascular risk in young Finns. Ann 
Med 1991;23:35-9.

13.	 Berenson GS. Childhood risk factors predict adult risk 
associated with subclinical cardiovascular disease. The 
Bogalusa heart study. Am J Cardiol 2002;90:3L-7L.

14.	 Meaney E, Samaniego V, Alva F, Valdovinos RA, Marrufo R, 
Vela A, et al. Increased arterial stiffness in children with a 
parental history of hypertension. Pediatr Cardiol 1999;20:203-5.

15.	 Calentano A, Galderisi M, Garofalo M, Mureddu GF, 
Tammaro P, Petitto M, et al. Blood pressure and cardiac 
morphology in young children of hypertensive subjects. 
J Hypertens 1988;6:S107-9.

16.	 Munger RG, Prineas RJ, Gomez-Marin O. Persistent elevation 
of blood pressure among children with a family history of 
hypertension: The Minneapolis children’s blood pressure 
study. J Hypertens 1988;6:647-53.

17.	 Shear CL, Burke GL, Freedman DS, Berenson GS. Value of 
childhood blood pressure measurements and family history 
in predicting future blood pressure status: Results from 
8 years of follow-up in the Bogalusa heart study. Pediatrics 
1986;77:862-9.

18.	 Makris TA, Paizis I, Krespi PG, Stavroulakis GA, 
Papazachou OG, Papadopoulos DP, et al. Insulin receptor 
number is reduced in healthy offspring of patients with 
essential hypertension. Am J Hypertens 2004;17:911-4.

19.	 Berenson GS, Srinivasan SR, Bao W, Newman WP 3rd, 
Tracy RE, Wattigney WA, et al. Association between multiple 
cardiovascular risk factors and atherosclerosis in children 
and young adults. The Bogalusa heart study. N Engl J Med 

1998;338:1650-6.
20.	 Chobanian AV, Alexander RW. Exacerbation of atherosclerosis 

by hypertension. Potential mechanisms and clinical 
implications. Arch Intern Med 1996;156:1952-6.

21.	 Simsolo RB, Romo MM, Rabinovich L, Bonanno M, 
Grunfeld B. Family history of essential hypertension versus 
obesity as risk factors for hypertension in adolescents. Am J 
Hypertens 1999;12:260-3.

22.	 Luepker RV, Jacobs DR, Prineas RJ, Sinaiko AR. Secular trenes 
of blood pressure and body size in multi-ethnic adolescent 
populations: 1986 to 1996. J Pediatr 1999;134:668-74.

23.	 Grunfeld B, Gimenez M, Romo M. Renin-angiotensin system 
and renal proximal sodium reabsorption in adolescents at risk 
of hipertensión. Am J Hematol 1996;9:45.

24.	 Tounian P, Aggoun Y, Dubern B, Varille V, Guy-Grand B, 
Sidi D, et al. Presence of increased stiffness of the common 
carotid artery and endothelial dysfunction in severely obese 
children: A prospective study. Lancet 2001;358:1400-4.

25.	 Yudkin JS, Stehouwer CD, Emeis JJ, Coppack SW. C-reactive 
protein in healthy subjects: Associations with obesity, insulin 
resistance, and endothelial dysfunction: A potential role for 
cytokines originating from adipose tissue? Arterioscler Thromb 
Vasc Biol 1999;19:972-8.

26.	 Singhal A, Farooqi IS, Cole TJ, O’Rahilly S, Fewtrell M, 
Kattenhorn M, et al. Influence of leptin on arterial distensibility: 
A novel link between obesity and cardiovascular disease? 
Circulation 2002;106:1919-24.

27.	 Yoo JE, Park HS. Relationship between parental hypertension 
and cardiometabolic risk factors in adolescents. J Clin 
Hypertens (Greenwich) 2017;19:678-83.

How to cite this article: Methre ST, Jayakumar R, Dattani M, 
Borade NG, Methre TS. A cross-sectional study of anthropometric 
parameters in normotensive offsprings of hypertensive parents. 
Natl J Physiol Pharm Pharmacol 2019;9(2):160-164.

Source of Support: Nil, Conflict of Interest: None declared.


