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Abstract  :  The  s tudy  was  under t aken  to  a s sess  the  r e sp i ra to ry  and
sympathetic cardiovascular functions in obese and non obese school children
of 12–16 years age group, randomly selected from two schools of Rajpura
(Punjab), representing mixed socioeconomic group of Punjabi ethnicity and
categorized as  obese or  controls  as  per  s tandard cr i ter ia  for  Body Mass
Index (BMI) .  Dynamic lung funct ion tes ts  and pressor  response  to  cold
(Cold  pressor  tes t )  and i sometr ic  exerc ise  (Handgr ip  dynamometer  tes t )
were  carr ied  out .  S ta t i s t ica l  analys is  comprised s tudents’  t - tes t ,  a t  95%
confidence level and simple linear regression analysis. The results indicated
significantly higher baseline diastol ic  blood pressure (DBP) (P<0.004) in
obese  ch i ld ren  cor re la t ing  pos i t ive ly  wi th  BMI ( r = 0 .57) .  S ign i f ican t ly
increased DBP response to applied cold stimulus (response/ range, P<0.02
and maximal value, P<0.001) and borderline response to isometric exercise
(P<0.002) in obese children indicated autonomic instabil i ty.  The dynamic
lung functions were significantly decreased (P<0.04) in obese subjects and
cor re la ted  nega t ive ly  wi th  BMI.  Persona l  da ta  fo rms  of  obese  ch i ld ren
revealed less physical activity and excessive intake of junk foods. Thus it
i s  conc luded  tha t  obese  ch i ld ren  have  de rangement  o f  sympa the t i c
cardiovascular  funct ions and reduced pulmonary funct ions.
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studies conducted in states of Punjab (2, 3),
Delhi (4) and in South India (5).

However  no  da ta  a re  ava i lab le  on  the
resp i ra tory  and  sympathe t ic  card iovascular
functions in obese school children of Punjabi
ethnicity. The present study was undertaken
to investigate the sympathetic cardiovascular

INTRODUCTION

Obesity is  a  disorder of  energy balance
affecting wide range of people belonging to
diverse ethnic groups, age and socioeconomic
s ta tus  (1 ) .  P reva lence  of  overweigh t  and
obes i ty  i s  inc reas ing  in  ch i ld ren  and
adolescents in India as reflected in various
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parameters and pulmonary functions in obese
school  go ing  ch i ld ren  in  compar i son  wi th
age ,  sex  and  e thn ica l ly  matched  cont ro l
group .

The  causes  o f  ch i ldhood  obes i ty  a re
mani fo ld  tha t  inc lude  lack  of  regu la r
exercise, sedentary habits, over consumption
of high calorie foods, and genetic, perinatal
and early life factors (1). Childhood obesity
has been found to have a positive correlation
wi th  endocr ina l  dys func t ion ,  l ip id  p rof i l e ,
hyper tens ion ,  insu l in  res i s tance  and
morb id i ty  f rom coronary  hear t  d i sease  in
adul thood  (6) .  The  Amer ican  Hear t
Association has recently added obesity to its
l is t  of  major  r isk factors  for  hear t  disease
(7). The prevalence of hypertension has been
reported to be higher in obese as compared
to  non  obese  ch i ld ren  which  increases
s ign i f ican t ly  wi th  body  mass  index  (2) .
Respiratory functions like Expiratory reserve
volume (ERV), ERV/Inspiratory capacity and
DLco/VA have also been found to be affected
with degree of obesity in adults (8). There is
s t rong epidemiologica l  ev idence  indica t ing
reduced FEV1 as a marker for cardiovascular
mor ta l i ty  independent  o f  age ,  gender  and
smoking history (9). Pulmonary complications
like asthma (10) and sleep apnoea (11) have
been  assoc ia ted  wi th  obes i ty  in  ch i ld ren .
Hence  resp i ra to ry  and  card iovascu la r
systems have been reported to be two major
sys tems  re f lec t ing  the  adverse  e f fec t s  o f
obes i ty .

METHODS

Two schools  of  Rajpura  were  randomly
selected to obtain mixed group of  chi ldren
belonging to  var ied socio economic s ta tus .
S tudents  in  the  age  group  of  12–16  years

were  sc reened  to  iden t i fy  the  obese /
overweight school children by recording their
weight (in kilograms) and height (in meters).
The protocol of the study was approved by
the  ins t i tu t iona l  E th ics  Commit tee .  Body
mass  index  was  ca lcu la ted  as  per  the
formula :

Body mass index = Weight (Kilograms)

Height2 (Meter2)

The benchmark for obesity was taken on
the basis of Body mass index-for-age as per
the standard protocol (12).

The chi ldren having BMI of  more  than
the cut-off value for their respective age and
sex were designated as the test/obese group
(both  overweigh t  and  obese  ch i ld ren  were
c lubbed  toge ther ) .  A  to ta l  o f  20  obese /
overweigh t  school  go ing  ch i ld ren  were
identified as per the criteria mentioned above
and  an  iden t ica l  number  o f  age  and  sex
matched non-obese school children served as
controls. A brief personal history was taken.
The exclusion criteria comprised of children
suf fe r ing  f rom any  medica l  a i lments  o r
anxious ,  apprehens ive  and  uncoopera t ive
ch i ld ren .

Al l  sub jec t s  were  exp la ined  about  the
procedures  to  be  under taken  and  wr i t t en
informed consen t  was  ob ta ined  as  per
Helsinki Declaration,  modified according to
the  tes t  p ro toco l .  In formed consen t  fo rms
were also signed by parents/guardians as the
ch i ld ren  were  minors .  The  s tudents  were
g iven  a  ques t ionna i re /persona l  da ta  fo rm,
which  they  were  requ i red  to  f i l l  up  wi th
cer ta in  de ta i l s  l ike  the i r  d ie ta ry  hab i t s ,
extent of physical activity, family history etc.
(Table I).
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TABLE I : Assessment  o f  r e sp i ra to ry  and  sympa the t i c  ca rd iovascu la r  pa ramete r s  in  obese  schoo l  ch i ld ren .

Personal  Data  Form

N a m e : W e i g h t : H e i g h t :
B M I :

S c h o o l : His to ry  o f  i l lness :
Fami ly  His to ry  o f  i l lness :

Gender  ( t i ck ) :
M a l e
F e m a l e

A g e : E t h n i c i t y :
Soc io -economic  s t a tus :

Occupa t ion  o f  Fa the r : Pe r  cap i t a  income :
Occupa t ion  o f  Mother :

To ta l  number  o f  f ami ly  members :

Number  o f  ea rn ing  fami ly  members :

Food  hab i t s  ( t i ck  re l evan t  boxes ) :
Breakfas t  Lunch  Dinner
Food  in -be tween  mea l s snacks

Do you  en joy  o r  p re fe r  ea t ing  any  o the r  foods tu f f  (p izzas ,  so f t  d r inks ,  ch ips ) :  Yes /No
I f  yes ,  then  how of t en ?  

How much  t ime  do  you  spend  da i ly ,  do ing  phys ica l  exe rc i se  o r  ou tdoor  spor t s  ( exc lud ing  phys ica l  t r a in ing
in  schoo l ) :

How much  t ime  do  you  spend  eve ryday  wa tch ing  t e l ev i s ion  o r  us ing  compute r :   hours

I s / a re  your  pa ren t ( s )  obese  o r  ove rwe igh t ?  (T ick  one)
One  pa ren t  obese
Both  pa ren t s  obese
None  i s  obese (S igna tu re  o f  sub jec t )

Cold  pressor  tes t  (CPT)

The  r igh t  hand  of  the  sub jec t  was
immersed up to the wrist in cold water at a
tempera ture  o f  4°C for  1  minute .  Blood
pressure was recorded at  30 seconds and 1
minute  of  submers ion  of  the  hand .  Af te r
tak ing  ou t  the  hand ,  b lood  pressure  was
recorded after every minute,  t i l l  i t  returned
to the baseline (13).

The increase in blood pressure from the
base l ine  va lue  (average  of  two  va lues )  to
maximal  va lue ,  known as  the  range  or
response  (∆ ) ,  was  ob ta ined .  The  maximal
systolic and diastolic values of blood pressure

The fol lowing tests  were carr ied out  in
the  t es t  and  con t ro l  g roups  fo r  the
assessment  o f  resp i ra to ry  and  sympathe t ic
card iovascu la r  paramete rs .

Sympathet ic  Cardiovascu lar  Parameters

The subjec ts  were  made  to  res t  for  10
minutes  before  record ing  the i r  base l ine
systolic and diastolic blood pressure as per
standard procedure. Appropriate cuff size was
used  to  measure  b lood  pressure .  For  each
subjec t ,  two  record ings  o f  b lood  pressure
were taken from which the average baseline
b lood  pressure  ( sys to l ic  o r  d ias to l ic )  was
obtained before each of the following tests.
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ach ieved  a t  any  t ime  dur ing  the  t es t ,
designated as the cei l ing values (13),  were
also  noted.

The subjec ts  were  g iven res t  for  about
thirty minutes before performing the next test.

Handgr ip  dynamometer  tes t  (HGT)

Evalua t ion  of  c i rcu la to ry  a l t e ra t ions
dur ing  sus ta ined  i somet r ic  musc le
cont rac t ions  i s  a  usefu l  method  to  assess
card iac  func t ion  (14) .  Hence ,  handgr ip
dynamometer  t es t  was  per formed to  e l i c i t
the  sympathe t ic  ca rd iovascu la r  func t ions
during the isometr ic  exercise .  The subjects
were  exp la ined  th rough  se l f -demons t ra t ion
by the  invest igators .

The baseline systolic and diastolic blood
pressure values were recorded. The subjects
were  asked to  per form Maximal  Voluntary
Contraction (MVC) by gripping the handgrip
dynamometer ,  as  hard  as  poss ib le  for  few
seconds and the maximum force exerted was
noted  down.  Af te r  g iv ing  res t  fo r  a  few
minutes, the subjects were made to perform
isomet r ic  exerc i se  a t  30% of  the  maximal
voluntary contraction to the point of fatigue
(15) .  Systol ic  and dias to l ic  b lood pressure
recordings  were  taken a t  in tervals  of  each
minute  dur ing  the  per iod  of  exerc ise .  The
mean systol ic  and diastol ic  blood pressure,
the increase in systolic and diastol ic blood
pressure during the isometric exercise were
calculated and the maximal values of systolic
and  d ias to l ic  BP ach ieved  dur ing  exerc i se
were noted down.

Respiratory  parameters  ( lung  funct ion  tes t s )

Lung Func t ion  tes t s  were  per formed
using  Medspi ror .  This  s imple  non- invas ive
test is used to measure various dynamic lung

func t ions ,  inc lud ing  the  vo lume of  a i r
expe l led  f rom fu l ly  in f la ted  lungs  as  a
function of t ime and also for exploring the
f low-volume re la t ionship .  The  subjec t  was
asked to take a deep breath and then exhale
forceful ly for  as  long as possible,  into the
mouthpiece of  medspiror .

The invest igated lung parameters  were :
FVC : Forced vi ta l  capaci ty ,  FEV 1 :  Forced
expi ra tory  vo lume in  one  second ,  FEV 3 :
Forced expiratory volume in three seconds,
PEFR:  Peak  expi ra tory  f low ra te  and
FEF 25–75% :  Mean  forced  exp i ra to ry  f low
during the middle half of the FVC.

Stat i s t i ca l  ana lys i s

The  da ta  were  compared  us ing  the
student’s t-test, at 95% confidence level. The
following comparisons were done :

• Var ious  pu lmonary  func t ion  tes t s  in
control  and tes t  groups  by independent
sample  compar ison method.

• Base l ine  sys to l ic  and  d ias to l ic  b lood
pressure  in  control  and tes t  groups.

• Maximal  response/cei l ing value and the
response / range  (d i f fe rence  be tween
base l ine  and  maximal  response ,  ∆ )  in
both the groups for Cold pressor test and
Handgr ip  dynamometer  t es t .

Simple linear regression was carried out
to  explore  the  re la t ionship between :

• Lung functions versus BMI.

• Baseline diastol ic  blood pressure versus
BMI.

RESULTS

The mean Body Mass Index of  the tes t
group was 28.17±1.82 kg/m2 as compared to
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18.47±0.5 kg/m2 of the control group.

The baseline diastolic blood pressure in
obese children prior to the Cold pressor test
and  Handgr ip  dynamometer  t es t  was
s igni f ican t ly  h igher  (P<0.001  and  P<0.004
respec t ive ly)  as  compared  to  the  con t ro l
group (Table II). The baseline diastolic blood
pressure  va lues  p r io r  to  Cold  pressor  t es t
(CPT) and Handgrip dynamometer test (HGT)
were pooled and averaged for  each subject
in  bo th  the  g roups .  A s imple  l inear
regress ion  ana lys i s  was  per formed us ing
these average diastolic blood pressure values
for  each  sub jec t  and  the  BMI.  This  t es t
revealed a positive correlation of DBP with
BMI (r = 0.57, P<0.001, Fig. 1).

Dur ing  the  Cold  pressor  t es t ,  the
response / range  (∆ )  and  the  ce i l ing  va lue /
maximal response at tained for  the diastol ic
blood pressure were s ignif icant ly higher  in
tes t  g roup  as  compared  to  con t ro l  g roup
(P<0.02 and P<0.001 respectively. Table II).
The response to isometric exercise (∆), taken
as  the  d i f fe rence  be tween  the  maximum
diastolic blood pressure and the mean of 2
base l ine  d ias to l ic  b lood pressure  readings ,

was significantly reduced in the obese group
as compared to the control group (P<0.002,
Table  I I ) .  The other  tes ted  parameters  i .e .
mean baseline systolic blood pressure, mean
systolic and diastolic blood pressure during
exerc ise ,  maximum sys to l ic  b lood pressure
achieved during exercise and increase in the
systol ic  blood pressure due to exercise (∆)
were not significant between the two groups.

The assessment   of  lung funct ion  tes ts
revea led  s ign i f ican t  decrease  fo r  a l l
pu lmonary  func t ions  in  t es t  sub jec t s  as

TABLE I I : Compar i son  o f  b lood  p ressure  r e sponse  to  hand  g r ip  dynamomete r
t e s t  and  co ld  p ressor  t e s t  in  con t ro l  and  obese  groups (n=20 each).

Sympathe t i c  card io - Blood  pressure  (BP) Contro l  group Tes t  group P - v a l u e *
vascu lar  parameters ( m m H g )

Hand  gr ip Base l ine  d ias to l i c  BP 7 4 . 5 ± 5 . 6 9 8 1 . 1± 7 .5 < 0 . 0 0 4
dynamomete r  t e s t ( m e a n ± S D )

Maximum d ias to l i c  BP 9 0 . 4 ± 5 . 7 5 9 2 . 5± 6 . 4 2 N S
( m e a n ± S D )
Change  in  d ias to l i c  BP 1 5 . 9 ± 4 . 6 1 1 1 . 4± 4 . 0 2 < 0 . 0 0 2
(∆ )  (mean±SD)

Cold  p ressor  t e s t Base l ine  d ias to l i c  BP 6 9 . 2 ± 3 . 9 1 7 6 . 6± 4 . 9 5 < 0 . 0 0 1
( m e a n ± S D )
Maximum d ias to l i c  BP 8 0 . 5 ± 6 . 5 5 9 3 . 7± 8 . 2 4 < 0 . 0 0 1
( m e a n ± S D )
Change  in  d ias to l i c  BP 1 1 . 3 ± 5 . 7 7 1 7 . 1± 8 . 4 7 <0 .02
(∆ )  (mean±SD)

* P < 0 . 0 5 - s i g n i f i c a n t .

F ig .  1 : Sca t t e r  P lo t  showing  l inea r  r e l a t ionsh ip  and
pos i t ive  cor re la t ion  o f  Mean  Base l ine
Diastol ic  Blood Pressure  (DBP) (mmHg) with
Body  Mass  Index  (BMI:  kg /m 2) .



240 Nageswari   et   al Indian J Physiol  Pharmacol 2007; 51(3)

TABLE I I I : Compar i son  o f  pa ramete r s  o f  r e sp i ra to ry  func t ions  in  con t ro l  and  t e s t  g roups  (n=20 each).

P a r a m e t e r Contro l  (C)  group Obese  (T)  group P - v a l u e *

Forced  v i t a l  capac i ty  (L)  (mean±SD) 2 .7± 0 . 5 6 2 . 3 1± 0 . 4 7 <0 .03
Forced  exp i ra to ry  vo lume  (1s t
second  (L)  (mean±SD) 2 . 6 5± 0 . 5 2 2 . 2 5± 0 . 4 2 < 0 . 0 0 2
Forced  exp i ra to ry  vo lume
3  seconds  (L)  (mean±SD) 2 .7± 0 . 5 6 2 . 3 1± 0 . 4 7 <0 .03
Peak  exp i ra to ry  f low ra te
(L / sec )  (mean±SD) 6 . 8 5± 1 . 4 2 5 .5± 1 . 2 3 < 0 . 0 0 3
Forced  exp i ra to ry  f low 25–75%(L / sec )  (mean±SD) 4 . 1 8± 0 . 8 5 3 . 5 5± 0 . 8 5 <0 .04

* P < 0 . 0 5 - s i g n i f i c a n t .

compared  to  the i r  con t ro l  counte rpar t s
(Table III). The regression analysis revealed
s ign i f ican t  nega t ive  cor re la t ion  be tween
Body Mass Index and Forced Vital Capacity
(Fig. 2), FEV1 (Fig. 3) and Peak Expiratory
Flow rate (Fig. 4).

Fig .  2 : Sca t t e r  P lo t  showing  l inea r  r e l a t ionsh ip  and
negat ive  corre la t ion of  Forced Vi ta l  Capaci ty
(FVC) (L) with Body Mass Index (BMI, kg/m2).

F ig .  3 : Sca t t e r  P lo t  showing  l inea r  r e l a t ionsh ip  and
nega t ive  co r re la t ion  o f  Forced  Exp i ra to ry
Volume (FEV 1)  (L)  wi th  Body  Mass  Index
(BMI,  kg /m 2) .

F ig .  4 : Sca t t e r  P lo t  showing  l inea r  r e l a t ionsh ip  and
negat ive  corre la t ion  of  Peak  Expi ra tory  Flow
ra te  (PEFR)  (L / sec )  wi th  Body  Mass  Index
(BMI,  kg /m 2) .

DISCUSSION

Prevalence of sustained hypertension has
been  found  to  be  15 .33% and  43 .1% in
overweigh t  and  obese  u rban  ch i ld ren  and
6.82% and 61.76% in the rural group children
(3) .  Same au thors  have  a l so  observed
sus ta ined  hyper tens ion  in  normal  g roup
chi ld ren  (4 .52%) .  These  ch i ld ren  cou ld
ac tua l ly  be  overweigh t /  obese  fo r  the i r
respective age (12) as the authors categorized
the subjects based on the BMI values as per
the  c r i t e r ia  fo r  adu l t s  (>25  kg /m 2 fo r
overweight and >30 kg/m2 for obese), though
separate age-wise classification of overweight
and obesity as per the BMI is available for
the children in the age group of 12–16 years
(12) .  Thus s tandard cut-off  points  of  BMI,
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vasopressor response to locally applied cold
was due to an increase in the total peripheral
resistance as a result of vasoconstriction and
that  the cardiac output  did not  change.  On
the contrary ,  Hej l  (19)  has  ment ioned that
the  pressor  response  in  most  normotensive
subjects was due to a rise in cardiac output
and  the  p ressor  response  in  hyper tens ive
subjects was due to an increase in peripheral
r e s i s t a n c e .

A r i se  of  20/20 mmHg or  more  dur ing
the Cold Pressor Test has been documented
to  be  an  abnormal  response  (20) .  In  our
study, though the increase in diastolic blood
pressure  (∆  DBP)  was  s ign i f ican t  in  t es t /
obese group children, pointing to heightened
sympathe t ic  responses ,  the  va lues  were
wi th in  the  normal  range .

For  the  I somet r ic  exerc i se ,  the  t es t
g roup  revea led  t runca ted  response  as
compared to the control group. Ewing et al
(15) have defined a r ise of  diastol ic  blood
pressure  of  15  mmHg or  more  as  normal ,
11–15 mmHg as borderline and 10 mmHg or
less  as  abnormal ,  response  to  Handgr ip
dynamometer test. The obese children in the
presen t  s tudy  showed border l ine  response
whi le  the  cont ro l  group chi ldren  exhibi ted
normal  response .  Dur ing  Handgr ip
dynamometer  t es t ,  the  l i t e ra tu re  ment ions
hear t  r a te  dependent  inc rease  in  ca rd iac
output and blood pressure with little change
in total peripheral resistance (14).  Thus the
responses observed during the Cold pressor
tes t  and  Handgr ip  dynamometer  t es t  have
been  exp la ined  on  var ied  Phys io log ica l
pr inciples .

Hence,  derangements in the sympathetic
card iovascu la r  func t ion  in  the  fo rm of
e leva ted  base l ine  d ias to l ic  b lood  pressure ,

fo r  d i f fe ren t  age  groups  of  ch i ld ren  a re
actually much less than the values mentioned
above .  Hence ,  those  ch i ld ren  who a re
categorized as  overweight  could have been
obese and those categorized as normal could
have been overweight.  This further supports
the  f ind ings  of  our  s tudy  as  we  have  no t
observed  hyper tens ion  in  con t ro l  g roup
children, who are normal as per the age wise
classification of BMI.

The results of the present study indicate
high baseline diastolic blood pressure (DBP)
va lues  p r io r  to  co ld  p ressor  t es t  and
isomet r ic  exerc i se  in  the  obese  g roup
chi ldren.  The high values  of  basel ine DBP
had a  s igni f icant  pos i t ive  cor re la t ion  wi th
BMI. These results of our study are in line
wi th  the  resu l t s  o f  Ribe i ro  e ta l  (16)  and
Guizar  e t  a l  (17)  who have  observed
increased  b lood  pressure  l eve l s  in  obese
ch i ld ren  and  ado lescen ts  ( respec t ive ly)  as
compared to  the i r  cont ro l  counterpar ts .

I t  can be hypothesized that  higher base
l ine  d ias to l ic  b lood  pressure  in  obese /
overweight children could be due to higher
vasoconstr ic tor  tone and/or  increase  in  the
cardiac output  due to  increased circulatory
load on heart,  as a consequence of increase
in Body Mass Index.

The Cold pressor  tes t  (CPT) el ic i ts  the
pressor  response to  a  cold s t imulus  and is
an  ind ica tor  o f  vasocons t r ic to r  tone .  The
response of  blood pressure to Cold pressor
tes t  i s  character is t ic  for  the  individual .  In
the present study, the maximal/ceiling value
as  wel l  as  range / response  (∆ )  o f  d ias to l ic
blood pressure during cold pressor test  was
found to be higher in test group subjects as
compared  to  cont ro l  g roup .  Hines  and  co-
workers  (13 ,  18)  ind ica ted  tha t  the
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enhanced response to Cold pressor test  and
border l ine  response  to  Handgr ip
dynamometer  t es t  in  the  obese  ch i ld ren
points towards autonomic instabili ty.  In the
l i t e ra tu re ,  bo th  increased  sympathe t ic
activity in response to exercise (16, 17) and
hypofunct ion of  the  sympathet ic  sys tem in
obese children (21) have been reported. The
following hypothesis can be put forward to
explain the dichotomy in our f indings.

It is well established that stimulation of
sympathe t ic  sys tem resu l t s  in  increase  in
ar ter ia l  pressure  e i ther  due  to  ( i )  increase
in heart rate and force of contraction, leading
to  increase  in  ca rd iac  ou tpu t  and  b lood
pressure or  al ternately ( i i )  vasoconstr ict ion
and  resu l tan t  inc rease  in  to ta l  pe r iphera l
resistance and blood pressure,  or both.  The
f i rs t  e f fec t  i s  due  to  increased  ac t iv i ty  in
card iac  sympathet ic  f ibers  and  second due
to  increased  ac t iv i ty  in  per iphera l
vasocons t r ic to r  f ibers .  Such  pre fe ren t ia l
activation of peripheral vasoconstrictor fibers
has  been  a t t r ibu ted  to  cause  co ld  induced
vasocons t r ic to r  response  in  normotens ive
population (13, 16) and in hypertensives (18).
The isometr ic  exercise  induced increase  in
hear t  ra te ,  ca rd iac  ou tpu t  and  b lood
pressure,  reported in the l i terature (14) can
be explained on the basis of activity in the
card iac  sympathe t ic  f ibers .  The  obese
ch i ld ren  showed t runca ted  response  in
card iac  sympathe t ic  ac t iv i ty  resu l t ing  in
border l ine  response  to  i somet r ic  exerc i se .
However they exhibited enhanced peripheral
sympathe t ic  ac t iv i ty  in  the  fo rm of  co ld
induced vasoconstriction leading to increase
in  to ta l  per iphera l  res is tance  and d ias to l ic
b lood  pressure .  They  a l so  had  increased
vasocons t r i c to r  tone  a t  res t  r esu l t ing  in
increased basel ine  d ias to l ic  b lood pressure

prior to the application of any type of stimulus
(cold  or  exerc ise) .  This  hypothes is  can  be
substantiated by conducting tests to evaluate
( i )  parasympathet ic  system and ( i i )  cardiac
output  measurement  in  obese  ch i ldren .

The  lung  func t ion  tes t s  revea led
signif icant  decrease in pulmonary functions
in  obese  sub jec t s  as  compared  to  the i r
control counterparts. The regression analysis
revea led  a  s ign i f ican t  nega t ive  cor re la t ion
between Body Mass Index and Forced Vital
Capaci ty,  FEV1,  FEV 3,  PEFR and FEF25–75%.
Li tera ture  indica tes  decrease  in  ches t  wal l
compl iance  in  obes i ty  due  to  increased
amount  of  adipose t issue around chest  and
abdomen (22) .  This  might  have  been  the
reason  for  decrease  in  dynamic  lung
funct ions in the test  group chi ldren.

Autonomic  ins tab i l i ty ,  enhanced  basa l
vasoconstrictor tone and pressor response to
applied cold stimulus could make these obese
ch i ld ren  prone  to  hyper tens ion  and  o ther
card iovascu la r  d i sorders  l a te r  in  l i f e .  The
nega t ive  cor re la t ion  of  the  resp i ra to ry
parameters  wi th  BMI and  decreased
pulmonary functions could further predispose
them to  assoc ia ted  resp i ra to ry  and
cardiovascular  r i sks .

Fol low up  adv ice

The  assessment  o f  the  l i fes ty le  o f  the
subjects  pointed towards a  relat ive lack of
physica l  exerc ise  and greater  f requency of
consumption of junk food among the obese
ch i ld ren .  Such  hab i t s  con t r ibu te  towards
obes i ty .  The  obese  ch i ld ren  were  adv ised
about  cor rec t ive  measures  in  the  fo rm of
regular exercise, eating a well balanced diet
r ich  in  f iber  and low in  fa t ,  and avoiding
junk foods to counter ill  effects of obesity.
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