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ABSTRACT 
Hypertension is considered to be a major health 
concern and a threat for mortality and morbidity in 
individuals caused due to myocardial infarction, 
stroke and other cardiovascular diseases. Our study 
comprises of 200 randomly chosen nuclear families 
from five different South Indian states during the 
period of June, 2016 to December, 2017.  A total of 
750 individuals (both parents and off spring) are 
studied. About 103 families are selected from 
Telangana State, 25 families from Andhra Pradesh 
State, 13 families from Tamil Nadu State, 35 families 
from Karnataka State and 24 families from Kerala 
State. Information is gathered from each member of 
the family and Blood Pressure is measured. A linear 
fit is tried and regression coefficients are estimated 
and found to be significant using student’s t
F-test. The linear equation Y = a + bx is taken where 
x is mid parental value and Y is average of offspring 
and regression of offspring on mid parental value is 
equal to heritability. The regression coefficient and 
R2 values (0.271, t and F; P < 0.05 and 0.074) for 
diastolic blood pressure are higher than those values 
(0.083, t and F; P<0.05 and 0.031) for systolic blood 
pressure indicating that Diastolic blood pressure is 
more genetically determined than Systolic blood 
pressure. 
 
Keywords: Blood Pressure, Heritability, Regression 
Model. 
 
INTRODUCTION 
In today’s world, an alarming threat for mortality and 
morbidity in individuals caused due to myocardial 
infarction, stroke and other cardiovascular diseases is 
an elevation in Blood Pressure. (P P Majumder et al., 
1990; A Nirmala et al., 1992; P Majumder 
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In today’s world, an alarming threat for mortality and 
morbidity in individuals caused due to myocardial 
infarction, stroke and other cardiovascular diseases is 
an elevation in Blood Pressure. (P P Majumder et al., 
1990; A Nirmala et al., 1992; P Majumder et al.,  

 
 
1994; Dayananda and Murthy, 2009; Alwan et al., 
2015).  Hypertension is considered to be a major 
health concern in many countries. (P P Majumder et 
al., 1990; P P Majumder et al., 1994).  Our country 
India is no exception to this health concern.
 
Measured systolic and diastolic Blood pressure in any 
normal healthy individual is 120 mm Hg and 80 mm 
Hg (M Singh et al., 2016). Increase or decrease in this 
measurement of blood pressure leads to significant 
health problems. Though, India is a 
diverse cultural, traditional and geographical 
backgrounds, the contributing factors for blood 
pressure changes seems to be common in all these 
populations, still population-specific factors also exist 
(P P Majumder et al., 1990; P P Majumder 
1994). 
 
Our main objective is to estimate the amount of 
genetic determination of blood pressure taking into 
account the resemblance and variation existing 
between Parents and offspring. In other words we 
have made an attempt to predict the heritabi
quantitative trait using regression model where the 
regression of the mean of offspring on mid parental 
value is estimated. An alternative approach to 
measure heritability is based on additive genetic 
variance. A ratio of additive genetic vari
total phenotypic variance gives the heritability 
estimate which is population 
phenotypic variance in turn is influenced by 
environmental conditions (Alwan et al., 2015). 
 
Materials and Methods: 
Our study includes parents and
nuclear families residing in metropolitan cities of 
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genetic determination of blood pressure taking into 
account the resemblance and variation existing 
between Parents and offspring. In other words we 
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South Indian states.  The blood pressure of each 
individual in the family is measured and heritability is 
estimated.  
 
The study comprises of 200 randomly chosen nuclear 
families from five different South Indian states during 
the period of June, 2016 to December, 2017.  A total 
of 750 individuals (both parents and off spring) are 
studied. About 103 families are selected from 
Telangana State, 25 families from Andhra Pradesh 
State, 13 families from Tamil Nadu State, 35 families 
from Karnataka State and 24 families from Kerala 
State. A questionnaire is filled in by each family and 
data of each individual is gathered. The questionnaire 
includes the information like age, gender, blood 
group, occupation, habits viz., smoking, chewing 
tobacco, alcohol consumption, use of antihypertensive 
drugs, colour of eyes and skin, type and texture of 
hair, food habits and various other anthropometric 
measurements like height, weight, etc., Also the data 
on the consumption of oil, milk, salt, sugar and ghee 
per family was also collected.  Since the studied 
population is from urban areas, we made a note of the 
health issues of each individual (if an individual 
suffers from any allergy or a medical history of any 
diseases or surgeries). We are considering only one 
independent variable i.e., Mid – Parental value in our 
Regression analysis. Blood pressure of each 
individual in the family is measured using standard 
mercury sphygmomanometer. Two readings are taken 
with an interval of 10 minutes and mean of the two 
readings are considered. The data of offspring about 
18yrs and above are only considered. Statistical 
Analysis was done manually and by using Microsoft 
Excel. 
 
Results and Discussion: 
A linear fit is tried and regression coefficients are 
estimated and found to be significant using student’s 
t-test and F-test (Jerold H Zar (1999). Biostatistical 
Analysis. 4th Edition). The regression coefficient and 
R2 values (0.271, t and F; P < 0.05 and 0.074) for 
diastolic blood pressure are higher than those values 
(0.083, t and F; P<0.05 and 0.031) for systolic blood 
pressure. This may indicate higher genetic 
determination in the case of diastolic blood pressure 
which is always a risk factor in determining 
Hypertension. There are only few individuals (3 to 4) 
whose values are 100 and above in the case of 
diastolic blood pressure indicating that they are 
hypertensive. Quite a good number of individuals 
belong to the range of 90 to 100 of diastolic blood 

pressure are prone to hypertension. A similar range 
for mild essential hypertension is reported in an 
earlier study (P P Majumder et al., 1994; Sarkar and 
Singh, 2015; M Singh et al., 2016). Only few 
individuals are prone to low blood pressure which 
could be 60 and less for diastolic blood pressure. The 
intercept value for diastolic blood pressure (57.00) 
could be the least possible diastolic blood pressure in 
this population [Fig 1] 
 

 
Figure1. Regression analysis for Diastolic Blood 

Pressure 
 
A few individuals are in the range of 140 mm Hg and 
above may be prone to hypertension. As such no one 
is hypertensive with systolic blood pressure greater 
than 160 mm Hg, the range was earlier suggested by P 
P Majumder et al., 1994. The intercept value for 
systolic blood pressure (104.1) could be the least 
possible systolic blood pressure in this population 
[Fig 2] 
 

 
Figure2. Regression analysis for Systolic Blood 

Pressure 
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Conclusion: 
Based on our analysis and comparison of results, it 
can be concluded that Diastolic blood pressure is 
more genetically determined than Systolic blood 
pressure.  
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