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Abstract :  The objective of this  study was to assess blood pressure and
autonomic activity during rest and recovery in young adult  normotensives
offsprings of hypertensives. A total of 49 healthy normotensive males with
BMI of 18.5–24.9 kg/m2 chosen for the study and classified into two groups
based on their  parental  history of hypertension underwent a sub maximal
cycle ergometry exercise test. ECG and heart rate were recorded at baseline,
during the exercise test  and during recovery period of ten minutes while
b lood  pressure  was  recorded  a t  base l ine  and  dur ing  recovery .  Spec t ra l
analysis of HRV was performed. The basal systolic blood pressure and the
recovery systol ic  blood pressures  a t  the 1st  and 3rd minute  of  recovery
after  exercise  test  were s ignif icant ly higher  in  the s tudy group than the
control  group. The basal  LFnu and LF/HF ratio were significantly higher
while the basal HFnu was significantly lower in the study group than the
control group. A difference in basal systolic blood pressure, a higher LFnu
and a lower HFnu found in offspring of hypertensive parents may be an
ea r ly  marker  o f  ca rd iovascu la r  change  in  sub jec t s  wi th  a  gene t i c
predisposi t ion to  hypertension.
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exaggerated response, to exercise testing (3).

During the last few decades, researchers
have  recognized  the  s ign i f icance  of  the
relat ionship between autonomic system and
cardiovascular mortality. Studies have shown
tha t  the re  i s  an  assoc ia t ion  be tween  an
increased  l ike l ihood for  le tha l  a r rhythmias
and signs of either increased sympathetic or
reduced vagal activity.  This has encouraged
the development  of  quanti tat ive markers  of
func t ions  fo r  au tonomic  nervous  sys tem
l ike  hear t  r a te  var iab i l i ty  (4 ) .  Hear t  ra te
var iab i l i ty  i s  the  amount  o f  hear t  ra te

INTRODUCTION

Exerc i se  t es t s  b r ing  about  changes  in
hemodynamics of  cardiovascular  system.  An
increase  in  sys to l ic  b lood  pressure  and  a
normal or low diastolic blood pressure is the
normal  response  to  i so ton ic  exerc i se  (1 ) .
Studies have shown that normotensives with
a  h igh  normal  res t ing  b lood  pressure  o r
unusua l ly  h igh  b lood  pressure  response  to
exerc i se  t es t s  a re  p rone  to  deve lop
hyper tens ion  (2) .  Those  wi th  a  paren ta l
h i s to ry  of  hyper tens ion  a l so  show a  h igh
blood  pressure  response  known as  an
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3 . Ant i -hyper tens ive  medicat ion

4 . His to ry  of  ches t  pa in ,  b rea th lessness ,
o r t h o p n o e a

5 . Phys ica l  d i sab i l i ty  l ike  a r thr i t i s  o f  the
knee,  which may impair  cycling

6 . Any recent  i l lness  dur ing  the  pas t  two
weeks or  so.

Parental history of essential hypertension
was  ascer ta ined  f rom the  medica l
prescr ip t ion  of  the  paren ts  who were
hyper tens ive  and  the  an t i  hyper tens ive
medication prescribed, along with the dosage
was noted in  the  data  sheet .

Subjec ts  were  in terv iewed the  previous
day and a detailed description of the protocol
was  expla ined  to  them.  Exper iments  were
conducted in the morning in the fasted state.
Subjec ts  were  ins t ruc ted  to  comple te  the i r
evening  meal  by  8  pm,  re f ra in  f rom
caffeinated beverages 12 hours prior to the
experiment and to avoid strenuous physical
activity from the previous evening. A written
informed consent  was also obtained on the
day of  the experiment .

A mechanical ly  braked cycle  ergometer
powered  by  e lec t r i c i ty  was  used  for  the
exper iment .  The  ECG was  recorded  on
Biopac MP30 which is an acquisition system.
The b lood pressures  were  recorded a t  res t
and during recovery using the blood pressure
moni tor  AT-987  (M-1)  which  i s  a  fu l ly
au tomat ic ,  d ig i ta l  b lood  pressure  moni to r .
Weight of  the subject  was measured to the
neares t  100  grams  us ing  an  e lec t ron ic
weighing scale and height was measured to
the  neares t  0 .1  cm us ing  a  s tad iometer
(Holtain l imited,  Crymych,  Dyfed,  Made in
Bri ta in) .

Study  protoco l

All  exper iments  were  per formed a t  the

f luctuat ions around the mean hear t  ra te .  I t
is a valuable tool to investigate sympathetic
and  parasympathe t ic  func t ion  of  the
Autonomic Nervous System (5).

We hypothesize that normotensive young
adul t s ,  wi th  and  wi thout  paren ta l  fami ly
history of hypertension show a difference in
b lood  Pressure  a t  res t  and  dur ing  pos t -
exercise recovery. We also hypothesize that
normotensive young adults, with and without
family history of  hypertension may show a
difference in autonomic activity at  rest  and
during post-exercise  recovery.

MATERIALS AND METHODS

Before ini t ia t ion of  the s tudy,  approval
was  obta ined  f rom e th ics  commit tee  of  S t
Johns Medical College, Bangalore. A total of
forty-nine male subjects in the age group of
18–30 years were recruited from the student
and  s ta f f  popula t ion  of  S t  Johns  Medica l
Col lege  and Hospi ta l .  A br ie f  h is tory  was
taken and general and systemic examinations
were  per formed and  hea l thy  subjec ts  were
recru i ted  based  on  the  inc lus ion  and
exclus ion cr i ter ia .

Study Group : wi th  paren ta l  h i s to ry  of
hypertension.  (18 subjects)

Control  group : wi thout  paren ta l  h i s to ry  of
hypertension.  (31 subjects)

Inclusion criteria (common to both study
and control groups)

1 . Males in the age group of 18-30 years

2 . N o n - s m o k e r s

3 . Normal  range  of  body  mass  index
(BMI)(18.5–24.9 kg/m2)

4 . Fas t ing  overn igh t .

Exclusion criteria :

1 . Any acute i l lness

2 . Diabetes  mel l i tus
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Post-Exercise recovery period began from
the cessation of exercise and lasted for the
next 10 minutes. During the recovery period,
sub jec t s  con t inued  to  s i t  on  the  cyc le
ergometer. The blood Pressure was recorded
every a l ternate  minute  dur ing the  recovery
period. The ECG was continuously recorded
dur ing  the  recovery  per iod .  The  record ing
was s topped at  the  end of  10 minutes  and
the  da ta  was  saved  in  the  Biopac  MP 30 .
The Heart  Rate  was determined at  the  end
of each minute of exercise and recovery from
the ECG and noted in  the  data  sheet .  The
ECGs of al l  the subjects  were analyzed by
Power Spectral  analysis  using the sof tware
by Juha-Pekka Niskanen, Mika P. Tarvainen
and  Per t tu  O.  Of  the  18  normotens ive
subjec t s  wi th  a  paren ta l  h i s to ry  o f
hypertension, the ECG of one subject could
not  be  ana lyzed  as  there  were  too  many
artifacts which could not be manually edited.
Hence, we had only 17 subjects with family
history of hypertension in our HRV analysis.

Est imat ion  o f  phys ica l  f i tness  index:

The  Harvard  s tep  tes t  was  used  for
estimating the physical fi tness index of our
subjec ts  (9) .  S tudies  have  shown tha t  th i s
protocol is  suitable in Indian males.

Stat i s t i ca l  ana lys i s  o f  data

The data  were  examined for  normal i ty .
Wherever  the  da ta  was  no t  normal ly
distr ibuted,  non-parametric tests  were used.
Mean±SDs were  used to  descr ibe  normal ly
d is t r ibu ted  da ta  whi le  median  and
in te rquar t i l e  ranges  were  used  to  descr ibe
the  non-normal ly  d i s t r ibu ted  da ta .  The
student Independent t  test  has been used to
find significance between subjects with and
wi thout  paren ta l  h i s to ry  of  hyper tens ion .
The Mann Whitney U test was used to assess
d i f fe rences  in  hear t  r a te  var iab i l i ty
parameters  be tween  the  two groups  s ince
those  were  no t  normal ly  d i s t r ibu ted .

Human Exper iments  Labora tory  in  the
depar tment  o f  phys io logy  a t  S t  John’s
Medica l  Col lege  be tween  6 :30  AM and
8:30  AM.  The  sub jec t s  were  exp la ined  in
de ta i l  about  the  exper imenta l  p rocedure .
Exper iments  were  done  in  a  qu ie t  room
during which subjects lay supine, awake and
brea th ing  normal ly .  Af te r  ins t rumenta t ion ,
subjects were given a 30 minutes mandatory
rest  per iod.  At  the end of  30 minutes  res t
per iod ,  the  ECG (I I  lead)  recordings  were
started along with Blood Pressure recording
every  5  minutes  fo r  the  nex t  10  minutes .
Three Blood Pressure readings were obtained
during this period at an interval of 5 minutes
be tween  two consecu t ive  b lood  pressure
record ings .  Leas t  base l ine  Hear t  Ra te  and
Blood Pressure  were  determined and noted
in  the  da ta  sheet .

The  ta rge t  Hear t  Ra te  was  then
calculated.  Target  heart  rate was calculated
as  basal  hear t  ra te  p lus  60% of  hear t  ra te
r e s e r v e .

Maximum Heart Rate (6) = 220 – Age

Heart Rate Reserve (7) = Maximum Heart
Rate – Basal  Heart  Rate

Target Heart  Rate = (60% x Heart  Rate
Reserve)  + Basal  Hear t  ra te

The subject was instructed to sit  on the
cyc le  e rgometer  and  s ta r t  cyc l ing  a t  60
revolu t ions  per  minute .  The  workload  was
gradua l ly  increased  to  50  Wat t s  a t
increments  o f  10  wat t s  every  minute .  The
subject was told to continue cycling t i l l  he
reached  the  ta rge t  hear t  ra te  and  the  s top
watch  was  s ta r ted  when  he  reached  ta rge t
heart rate. He was instructed to continue at
the  same in tens i ty  of  work  for  the  next  3
minutes. The ECG was continuously recorded
dur ing  th i s  per iod .  At  the  end  of  the  3
minutes  o f  exerc i se  a f te r  reach ing  ta rge t
heart  rate ,  he was instructed to s top (8) .
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T A B L E I : Age ,  body  mass  index  (BMI) ,  phys ica l
f i tness  index  and  basa l  ca rd iovascu la r
pa ramete r s  o f  bo th  con t ro l  and  s tudy
s u b j e c t s .

Control S t u d y P-
Parameters group group values

(n=31) (n=18)

Age in years 19.45± 1.71 20.94± 2.94 0.061
BMI in kg/m2 21.17± 2.15 22.13± 1.91 0.127
Physical fitness 108.59± 12.69 105.36± 13.46 0.406
index
Mean basal 63.1± 8.73 65.43± 9.46 0.387
heart rate
Mean basal systolic 106.87± 6.98 113.67± 7.21 0.002**
blood pressure
Mean basal diastolic 65.68± 4.91 68.44± 6.16 0.09
blood pressure

Results are expressed as Mean±SD; **P<0.01.

Fr iedman tes t  –  non-paramet r ic  t es t  fo r
repeated measurement was used to f ind the
significance of recovery changes within each
group.  The nul l  hypothesis  was rejected at
P<0.05 .  SPSS vers ion  14 .0  and  Microsof t
Excel were used for analysis of data.

RESULTS

There  was  no  s ign i f ican t  d i f fe rence  in
age, BMI and physical fitness index between
the  two groups  (Table  I ) .  Whi le  the  Mean
Basal systolic blood pressure was significantly
higher in the study group than in the control
group, there was no significant difference in
the basal diastolic blood pressure, heart rate
in the two groups (Table I).

There  was  no  s ign i f ican t  d i f fe rence  in
maximal  hear t  ra te ,  hear t  ra te  reserve  and
ta rge t  hear t  ra te  be tween  the  s tudy  and
control groups (Table II).

There was no significant difference in the
exercise  heart  ra te  during the f i rs t ,  second
and th i rd  minutes  of  exerc ise  be tween the
two groups (Table III) .  This is  expected as
the  s tudy  des ign  requ i red  the  sub jec t s  to
achieve thei r  target  hear t  ra te  (basal  hear t
rate + 60% of heart  rate  reserve).

TABLE I I : Maximal  hea r t  r a te ,  hea r t  r a te  r ese rve
and  t a rge t  hea r t  r a t e  o f  sub jec t s  in  the
two  g roups .

Control S t u d y P-
Parameters group group values

(n=31) (n=18)

Maximal Heart Rate 200.5± 1.7 199.05± 2.94 0.06
(Beats per minute)
Heart rate reserve 138.38± 9.68 135.77± 8.96 0.346
(beats per minute)
Target Heart Rate 148.5± 7.51 149.41± 8.39 0.7
(beats per minute)

Results  are expressed as Mean±SD.

TABLE I I I : Hear t  r a t e  change  dur ing  whole  body
exercise in 49 normotensive male subjects.

Exercise HR Control S t u d y P-
(in beats per group group values
m i n u t e ) (n=31) (n=18)

At  1  minu te 147 .23± 5 . 5 0 147 .83± 7 . 2 5 0 .742
At  2  minu te 149 .87± 7 . 9 5 150 .61± 7 . 6 3 0 .751
At  3  minu te 151 .68± 7 . 8 3 153 .33± 4 . 4 2 0 .511

Resu l t s  a re  expressed  as  Mean±SD.

Pos t -exerc i se  recovery  sys to l ic  b lood
pressure was significantly higher in the study
group than control group during the 1st and
3rd  minute  o f  recovery  a f te r  Bonfer ron i
correction. However, there was no significant
d i f fe rence  be tween  the  two groups  a f te r
adjusting for baseline systolic blood pressure.
There was no significant difference in post-
exerc i se  recovery  d ias to l ic  b lood  pressure
be tween  the  two groups  dur ing  the  10
minutes (Fig.  1).

Blood pressure responses during recovery after exercise
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diastolic blood pressure (DBP) in the study and
control groups.
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Heart rate  a t rest, during and a fter exercise test
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Fig. 2 : Recovery heart rate at rest, during exercise test
and recovery af ter  exercise  in  the  s tudy and
control groups.
Exer - x : Heart rate at the end of x minutes of
exercise after reaching target heart rate.
Reco - x :  Heart  ra te  a t  the end of  x  minutes
after exercise is stopped.

Area  under  the  curve  fo r  hear t  ra te
during post-exercise recovery of 10 minutes
was not  s ignif icant ly different  between the
two groups. However, Area under the curve
for  pos t -exerc i se  recovery  sys to l ic  b lood
pressure was significantly higher in the study
group  than  the  con t ro l  g roup .  Area  under
the curve for diastolic blood pressure during

There  was  no  s ign i f ican t  d i f fe rence
be tween  the  two groups  in  the  hear t  ra te
during the 10 minutes post-exercise recovery
period (Fig. 2).

TABLE IV : Summary  measures  ( a rea  under  the
curve) of  heart  rate  (HR),  systol ic  blood
pressure  (SBP)  and  d ias to l i c  b lood
pressure  (DBP)  dur ing  pos t -exerc i se
recovery  spanning 10 minutes  ca lcula ted
us ing  a  fo rmula .

Area  under  the Control S t u d y P-
curve  dur ing group group values
r e c o v e r y (n=31) (n=18)

HR during 99.30± 9.90 101.81± 12.53 0.442
recovery (in beats
per min)
SBP during 116.93± 9.03 125.71± 9.66 0.002**
recovery (in
mm of Hg)
DBP during 75.02± 6.82 77.75± 5.30 0.150
recovery (in
mm of Hg)

Resu l t s  a re  p resen ted  in  Mean±SD.  *P<0 .05 ;
* * P < 0 . 0 1 .

TABLE V : HRV parameters at rest (basal), during early
recovery (1-3 minutes after completing
exercise test), mid recovery (4-6 minutes after
completing exercise test) and late recovery
(7-9 minutes after completing exercise test)
in the control and study group.

Heart rate Control S t u d y P-
variabi l i ty group group values
parameters (n=31) (n=18)

Mean S D Mean S D

Basal LF 583.80 363.29 766.88 460.57 0.184
Early recovery 35.03 33.84 33.18 24.45 0.706
L F
Mid recovery 47.35 34.90 47.53 35.44 0.806
L F
Late recovery 71.03 53.28 62.24 47.26 0.438
L F
Recovery <0.001** <0.001** –
changes –
P value
Basal HF 770.97 534.84 590.76 404.84 0.382
Early recovery 14.10 14.35 20.29 24.60 0.658
H F
Mid recovery 11.16 10.43 14.18 14.60 0.689
H F
Late recovery 22.94 26.71 14.35 11.76 0.331
H F
Recovery 0.003** 0.559 –
changes –
P value
Basal LF/HF 0.92 0.47 1.79 1.24 0.008**
rat io
Early recovery 4.31 3.97 4.26 4.63 0.612
LF/HF ratio
Mid recovery 6.49 4.36 6.18 5.04 0.690
LF/ HF ratio
Late recovery 5.46 4.48 5.67 3.89 0.597
LF/ HF ratio
Recovery 0.023* 0.113 –
changes –
P value
Basal LFnu 44.48 12.44 57.84 17.05 0.006
Early recovery 71.88 17.65 68.34 18.96 0.603
L F n u
Mid recovery 80.21 13.63 79.85 11.16 0.690
L F n u
Late recovery 76.54 14.64 80.26 10.37 0.568
L F n u
Recovery <0.001** <0.001** –
changes –
P value
Basal HFnu 54.92 13.19 42.16 17.05 0.009
Early recovery 28.12 17.65 31.66 18.96 0.605
H F n u
Mid recovery 19.79 13.63 20.15 11.16 0.690
H F n u
Late recovery 22.97 14.47 19.75 10.37 0.643
H F n u
Recovery 0.023* 0.113 –
changes –
P value

Results are presented in Mean±SD. *P<0.05; **P<0.01.
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post-exercise recovery period of 10 minutes
was not  s ignif icant ly different  between the
two groups (Table IV).

Basal  LF/HF ratio and basal  LFnu were
significantly higher in the study group than
the  cont ro l  group whi le  the  basa l  HF was
significantly higher in the control group than
the study group (Table V).

There  were  s ign i f ican t  changes  in  a l l
HRV parameters  dur ing  recovery  a f te r
exercise except in LF/HF, HF and HFnu in
the study group (Table V).

DISCUSSION

Our  f ind ing  tha t  basa l  sys to l ic  b lood
pressure is significantly higher in the study
group than the  cont ro l  group i s  cons is tent
wi th  o ther  s tud ies  (10 ,  11) .  S tud ies  have
shown that those with a parental history of
hypertension show a higher resting diastolic
blood pressure (11). In our study, the basal
d ias to l ic  p ressure  be tween  the  two groups
was  no t  s ign i f ican t ly  d i f fe ren t  (P=0 .09) .
Larger  sample  s ize  might  have  showed
signif icant  resul ts .

Ju l ius  e t  a l .  sugges ted  tha t  those  who
have a positive family history of hypertension
f requent ly  exhib i t  hyperac t ive  sympathe t ic
nervous  sys tem (SNS) .  The  consequences
of  SNS s t imula t ion  a re  per iphera l
vasoconstr ic t ion,  an  increase  in  hear t  ra te ,
resul t ing in  increase in  per ipheral  vascular
res i s tance  wi th  r i se  in  sys temic  b lood
pressure (12). In our study, however, we did
not  f ind  a  d i f fe rence  in  the  basa l  hear t
ra te  be tween  the  two groups .  Almos t  a l l
our  sub jec t s ,  be ing  in  the  age  group  of
18–30  years  were  phys ica l ly  f i t  and  had
a  Phys ica l  f i tness  Index  which  was
graded  as  exce l len t  o r  good .  Hence ,
almost  al l  of  them had a low rest ing heart
r a t e .

The  e f fe ren t  vaga l  ac t iv i ty  i s  a  major
contributor of the High frequency component
as  seen  in  c l in ica l  and  exper imenta l
observat ions  of  au tonomic  maneuvers  such
as  e lec t r ica l  vaga l  s t imula t ion ,  muscar in ic
receptor blockade and vagotomy (13, 14). The
LF component  i s  cons idered  by  some (14 ,
15) as  a  marker of  sympathetic  modulat ion
(especially when expressing it as normalized
uni t s )  and  by  o thers  as  a  parameter
tha t  inc ludes  bo th  sympathe t ic  and
parasympathe t ic  in f luences .  S tud ies  have
shown tha t  normotens ives  wi th  a  fami ly
h is to ry  o f  hyper tens ion  exh ib i t  a l t e red
sympathovaga l  ba lance  wi th  decreased
parasympathetic activity at the cardiac level
(14). In accordance with these studies, Basal
High frequency power is lesser in the study
group  than  the  con t ro l  g roup .  The  LF/HF
rat io  was  s ignif icant ly  h igher  in  the  s tudy
group than the control group (P=0.008). LF/
HF ra t io  i s  cons idered  by  some to  mi r ror
sympathovaga l  ba lance .  The  ra t io  o f
sympathetic to vagal activity was higher in
the study group than the control group. The
LFnu,  which  represen ted  sympathe t ic
activity, was significantly higher in the study
group  than  the  con t ro l  g roup  whi le  the
HFnu,  which  represen ted  parasympathe t ic
activity, was significantly lower in the study
group than the control  group.

Our finding during recovery is that there
is  no signif icant  difference in the recovery
hear t  ra te  be tween  the  two groups .  The
systolic blood pressure during recovery was
s ign i f ican t ly  h igher  a t  the  f i r s t  and  th i rd
minute  o f  pos t  exerc i se  recovery  a f te r
Bonferroni correction in the study group than
in the control group. However, there was no
significant difference between the two groups
af te r  ad jus t ing  for  base l ine  sys to l ic  b lood
pressure.  This  means that  the difference in
the recovery blood pressure between the two
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groups is as a result of baseline differences.
The Area under the curve for systolic blood
pressure  dur ing  recovery  i s  s ign i f ican t ly
higher  in  the  s tudy group than the control
group (P=0.002). This indicates that the fall
o f  b lood  pressure  f rom 1s t  minute  o f
recovery  to  the  9 th  minute  of  recovery  i s
s lower or  more gradual  in  the s tudy group
than  the  con t ro l  g roup .  Cont ro l l ing  fo r
basel ine and age,  the area under  the curve
for  systol ic  blood pressure during recovery
i s  showing  a  t rend  towards  s ign i f icance
between the two groups (P=0.126) .  Further
research is required for confirmation of this
finding. Use of larger sample size may yield
a significant p value. Summary measures like
area  under  the  curve  were  p re fe r red  to
Repea ted  Measures  ana lys i s  o f  var iance
(ANOVA) because  resu l t s  ob ta ined  f rom
summary  measures  were  bo th  easy  to
unders tand and in terpre t .  One consequence
of  rep lac ing  the  ser ia l  measurements  on  a
subject by a single summary measure is that
what  seemed l ike  a  lo t  o f  da ta  suddenly
seems rather  small .  The summary measures
wi l l  g ive  a  more  hones t  ind ica t ion  of  the
amount  o f  in format ion  tha t  has  been
collected (16).

We could  not  de termine  the  Hear t  ra te
var iab i l i ty  paramete rs  dur ing  exerc i se  due
to  non  s ta t ionar i ty  o f  the  ECG dur ing
exerc i se .  Dur ing  recovery ,  the re  was  no
di f fe rence  in  the  hear t  r a te  var iab i l i ty
parameters  be tween  the  two groups .
Friedman’s test was done to find out whether
there  were  any  s ign i f ican t  changes  in  the
three recovery groups (Early recovery,  mid
recovery and late recovery). We can deduce
from the resul ts  that  there  is  a  s ignif icant
change  dur ing  recovery  in  the  LF in  bo th
groups  and  in  HF in  the  g roup  wi thout
parenta l  h is tory  of  hyper tens ion.  However ,
in  the  s tudy group,  there  is  no s ignif icant

change  in  HF,  LF/HF and  HFnu dur ing
recovery. HF represents the parasympathetic
component. When a person begins to exercise
there  i s  parasympathe t ic  wi thdrawal
and  sympathe t ic  ac t iva t ion .  On cessa t ion
of  exerc i se ,  the re  i s  parasympathe t ic
reactivation. That is, theoretically HF should
increase .  However ,  we  f ind  a  poor  vaga l
reac t iva t ion  or  in  o ther  words ,  poor
parasympathe t ic  reac t iva t ion  in  the  s tudy
group.  Mezzacappa et  al  conducted a study
where  subjects  performed cold  pressor  and
menta l  a r i thmet ic  t a sks .  They  found  tha t
vaga l  rebound  a f te r  the  t es t s  was  poor
in  the  g roup  wi th  paren ta l  h i s to ry  of
hypertension. Probably, a similar mechanism
is  opera t ing  in  our  sub jec t s  wi th  paren ta l
history of hypertension (17).

We gave thir ty  minutes  of  res t  to  each
subjec t  before  beg inn ing  to  record  the
basa l  parameters .  Hence ,  the  resu l t s  o f
basa l  pe r iod  a re  charac te r i s t i c  o f  the
sample  and  have  g iven  us  s ign i f ican t
in format ion .

We could not record the blood pressure
during the exercise due to the limitations of
the automated blood pressure monitor.  This
resu l ted  in  miss ing  ou t  va luab le  da ta  tha t
cou ld  have  y ie lded  conc lus ive  resu l t s .
Similar ly,  improvement in the technique of
recording ECG and probably, using software
that would help to analyze the ECG recorded
dur ing exerc ise  would  yie ld  valuable  data .
The sample size was of modest size because
of  d i f f i cu l ty  in  rec ru i t ing  sub jec t s  due  to
restrictions like including only male subjects
and subjects  with normal body mass index.
A larger sample size would have resulted in
be t te r  resu l t s .  S imul taneous  record ing  of
beat  to  beat  hear t  ra te  and blood pressure
would have given valuable information about
baroreceptor  sens i t iv i ty .
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The finding that the basal systolic blood
pressure and LFnu are  higher  and HFnu is
lower  in  the  s tudy  group  than  in  con t ro l
group in the age group of 18–30 years, may
be  an  ea r ly  marker  o f  ca rd iovascu la r
autonomic change in subjects with a genetic
pred ispos i t ion  to  hyper tens ion .  Fur ther
research  needs  to  be  done  in  age  groups
lesser than 18 years old to find out how early
the  changes  are  seen in  the  cardiovascular

and autonomic parameters in the offsprings
of  hyper tens ives .  The  ab i l i ty  to  de tec t
cardiovascular autonomic changes in younger
age  groups  wi l l  he lp  us  to  iden t i fy  those
prone  to  deve lop  hyper tens ion  la te r  in
l i fe .  Moreover ,  phys ic ians  cou ld  s ta r t
in tervent ions  in  the  form of  exerc ise ,  d ie t
and avoiding smoking and others to delay or
avoid the onset  of  hypertension.
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