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INTRODUCTION
Hypertension is a silent, invisible killer that rarely causes symptoms, 
especially in the early stages and many people are unaware that it 

[1]exists.  The overall prevalence of hypertension in India is around 
29.8%, while the prevalence pertaining to rural and urban parts of 

[2]South India are 21.1% and 31.8%, respectively.  Essential 
hypertension is a heterogeneous disorder resulting from many factors.

It is, in essence, an outcome of genetic factors (“inherited blood 
[3]pressure [BP]”) and “hypertensinogenic factors” interactions.  

About 30% of the BP variance can be attributed to inherited factors, 
hence there are increased chances of developing various 
cardiovascular disorders in persons with a family history of 

[4]hypertension or other cardiovascular diseases.  

The autonomic nervous system (ANS) regulates many important 
visceral functions pertaining to the cardiovascular system and also 
others such as thermoregulation, respiration, gastrointestinal, bladder, 

[5]and sexual functions.  ANS dysfunction has been noted in people with 
[6,7]frank hypertension in many studies.  The standard autonomic 

function tests (AFT's) have been found to be both reliable and 
[8]clinically valid as far as evaluation of the ANS is concerned.

The aim of this present study is to discern changes (if any) in the 
autonomic functions, in normotensive young adults, but with a burden 
of family history of hypertension in North Bihar. 

Materials And Methods 
The participants for this study were selected among the patients who 
visited Medicine OPD at Darbhanga Medical College and Hospital, 
Laheriasarai, Bihar from July 2021 to October 2021. Study was done at 
Department of Physiology, DMC, Laheriasarai, Bihar. The proposal 
for this study was cleared by the ethical committee of the institute. The 
criteria for inclusion in this study group were – age between 18 and 25 
years, systolic BP (SBP) in the range between 90 and 139 mm of Hg, 
diastolic BP (DBP) between 60 and 89 mm of Hg, and those who are 
not on any medication that could alter the ANS functioning. Whereas 
those outside the age range of 18-25 years, with a history of diseases 
that affect the ANS, history of smoking/ use of other controlled 
substances, and who are routinely involved in physical activities of any 
kind beyond routine levels were excluded from the ambit of this study. 

Sixty students who met the inclusion criteria were selected to undergo 
various procedures pertaining to this study. Thirty students in the age 

group of 18-25 years with one or both biological parents having been 
diagnosed with hypertension were classied as the study group, 
whereas thirty age and sex-matched students without a family history 
of hypertension formed the control group. Informed consent was 
obtained from all the participants in this study. 

The study, as well as control subjects, had their anthropometric 
variables measured initially and then underwent a battery of AFT's as 

[9]prescribed by the criteria of Ewing and Clarke.  The BPs were 
recorded using a mercury sphygmomanometer, whereas heart rate 
(HR) (R-R interval) was measured using the ECG Machine (Hygeia).

The AFT's performed by the subjects were as follows: 
Ÿ Resting HR 
Ÿ HR response to valsalva maneuver 
Ÿ HR variation during deep breathing (expiration/ inspiration ratio) 
Ÿ 30:15 ratio (HR response to immediate standing) 
Ÿ BP response to immediate standing 
Ÿ BP response to the sustained handgrip. 

All the tests were done in the morning hours to maintain uniformity 
among subjects. Statistical analyses were done by Student's t-test using 
SPSS software version 20. 

RESULTS 
The anthropometric data of the participants in this study (subjects and 
controls) are provided in Table 1. The two groups were alike as far as 
the anthropometric parameters are concerned.

Table 1 : Anthropometric Variables

*Not signicant. BMI: Body mass index

The resting cardiorespiratory parameters were also similar in both the 
study groups as represented in Table 2.

Table 2 : Resting Cardio Respiratory Parameters
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ABSTRACT
BACKGROUND: Hypertension is a major public health problem, which usually has a silent modus operandi. It is the outcome of a complex 
interaction between genetic and environmental factors. 
AIMS AND OBJECTIVE: The aim of this study is to evaluate the autonomic nervous system (ANS) in normotensive individuals albeit with a 
family history of hypertension in North Bihar. 
MATERIALS AND METHODS: This study was based on the examination of the ANS, using a battery of autonomic function tests done on 30 
normotensive subjects with a family history of hypertension and an equal number of age and sex-matched controls without any such family history. 
The results were statistically analyzed using Student's unpaired t-test for comparison of means. P < 0.05 was considered as statistically signicant. 
RESULTS: Both the study groups are well matched as far the anthropometric variables, as well as the resting cardiovascular parameters are 
concerned. The parasympathetic component of the ANS was also essentially similar in its functionality in both the groups. Whereas, the 
sympathetic component was overactive in the participants as exemplied by greater increase in the diastolic blood pressure in response to sustained 
handgrip. 
CONCLUSION: The normotensive individuals with a family history of hypertension in this study showed an overactive sympathetic nervous 
system and an unaffected parasympathetic nervous system.
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Variables (n=30) t-value P value
Subjects Controls

Age (years) 21.73±1.837 22.17±1.621 0.9689 0.337*
Weight (kg) 59.23±6.981 61.2±6.515 1.1281 0.264*
Height (m) 1.614±0.079 1.614±0.083 0.0159 0.987*

2BMI (kg/m ) 22.68±1.814 23.45±1.351 1.8484 0.069*

Variables (n=30) t-value P value
Subjects Controls

Basal HR (bpm) 76.70±7.502 76.00±5.363 0.4158 0.679*
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*Not signicant. HR: Heart rate, SBP: Systolic blood pressure, DBP: 
Diastolic blood pressure, RR: Respiratory rate

Assessment of the AFT's pertaining to the parasympathetic limb of the 
ANS did not reveal any signicant differences between the subject and 
control groups (Table 3).

Table 3 : Parasympathetic Function Tests

*Not signicant. HR: Heart rate

Whereas the sympathetic part of the AFT's showed a signicant 
difference between the two groups. There was more fall in SBP on 
standing in the control group compared to subjects, and there was a 
more signicant rise in DBP in subjects when performing the sustained 
handgrip test (Table 4).

Table 4 : Sympathetic Function Tests

**Signicant. SBP: Systolic blood pressure, DBP: Diastolic blood 
pressure

DISCUSSION
In our study, the tests assessing the parasympathetic arm of the ANS 
were essentially similar in both the subjects (those with a family 
history of hypertension), as well as the controls (those without a family 
history of hypertension). Similar results have been obtained by Rathi et 

[10]al.  

[11]On the contrary a study by Wu et al.,  had observed that there was 
decreased parasympathetic drive in normotensive the severity of 
lowering of the parasympathetic drive was progressive over the 
spectrum starting from normotensives with a family history of 
hypertension to frank hypertensives. Thus, it seems that 
parasympathetic abnormality is an evolving phenomenon and hence 
may be minimal if any in young normotensives albeit with a family 
history of hypertension. In our study also there was a lowered 
parasympathetic drive numerically, but it did not reach statistical 
signicance. 

In the present study, there was a signicantly higher increase in DBP to 
isometric handgrip test in subjects with a family history of 
hypertension compared to controls. Similar results have been obtained 

[10,12-14]in other studies as well.  

There is experimental evidence that in offspring's of hypertensive 
parents there is increased plasma levels of ET-1, which probably could 
mediate the greater response to isometric handgrip test observed in the 

[15]subjects in our study.  

As far as the BP response to standing is concerned, the fall in SBP was 
signicantly lesser in the subjects compared to controls. Interpretation 
of this result has to be done with the caveat that recording of the BP has 
to be done immediately after standing and using manual 
syphymomanometry may not be able to achieve this time constraint. It 
has also been noted that BP response to a change in posture, on an 
average was slightly higher than zero and responses were complex, 
when studied in large number of subjects, and were not as 
characteristic as the responses seen with either handgrip test or mental 

[16]arithmetic tasks.  The main limitation of the present study is that the 
family history of hypertension is based on the information provided by 
the subjects regarding this particular aspect. 

CONCLUSION 
In conclusion, the present study shows that there is a denite 
sympathetic over activity which can be observed in normotensive 
individuals with a family history of hypertension, but the 
parasympathetic limb of the ANS seems to be unaffected in this age 
group.
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Resting SBP (mm of 
Hg)

122.07±6.250 122.27±5.870 0.1278 0.898*

Resting DBP (mm of 
Hg)

77.37±4.817 78.00±4.068 0.5502 0.584*

Resting RR 
(breath/min)

15.80±1.157 15.47±1.548 0.9449 0.349*

Variables (n=30) t-value P value
Subjects Controls

Valsalva ratio 1.43±0.227 1.51±0.206 1.5768 0.120*
HR response to deep 
breathing (E:I ratio)

1.61±0.229 1.59±0.198 0.3993 0.691*

HR response to immediate 
standing (30:15 ratio)

1.37±0.184 1.40±0.149 0.6242 0.535*

Variables (n=30) t-value P value
Subjects Controls

Fall in SBP immediately 4.93±1.258 5.80±1.424 2.4987 0.015**
Rise in DBP on sustained 
handgrip

18.00±1.66
1

16.80±1.93
7

2.5760 0.013**
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