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Abstract :   The role  of  music  in  increas ing the  exercise  performance is  wel l
r ecogn i sed .  There  i s  ve ry  l i t t l e  in fo rmat ion  abou t  e f fec t  o f  mus ic  on  t ime
taken  fo r  pos t  exe rc i se  r ecovery .  We examined  the  e f fec t  o f  mus ic  and
di f ferent  musica l  tempo on pos t  exerc ise  recovery  t ime,  fo l lowing t readmil l
work .  30  vo lun tee r s  (15  male ,  15  female )  sub jec ted  to  i so ton ic  exe rc i se
(submaximal  t readmi l l  work)  on  three  consecut ive  days .  They  were  a l lowed
to  res t  in  s i l ence  on  the  f i r s t  day ,  r e s t  by  hea r ing  s low mus ic  on  second
day  and  res t  wi th  f a s t  mus ic  on  th i rd  day .  Pa ramete r s  such  as  Pu l se  r a t e ,
b lood  p ressure ,  r a t ing  o f  pe rce ived  exer t ion  (RPE)  were  measured  a t
p rede te rmined  in te rva l s .  Repea ted  measures  ANOVA tes t  showed  tha t  wi th
slow music, recovery time of systolic blood pressure (SBP) (7.9±2.5), diastolic
b lood  p ressu re  (DBP)  (5 .5±3 .4 )  pu l se  r a t e  r ecovery  (PR)   (8 .0±2 .3 )  and
recovery  f rom exer t ion  (RPE)  (7 .7±2 .5 )  were  s ign i f i can t ly  f a s t e r  when
compared to  both no music  and fas t  music .  The individual  music  preference
made  no  s ign i f ican t  d i f fe rence  in  the  re laxa t ion  t ime .  The  s tudy  conc luded
tha t  mus ic  has tens  pos t  exe rc i se  r ecovery  and  s low mus ic  has  g rea te r
re laxa t ion  e f fec t  than  fas t  o r  no  mus ic ,  r ecovery  t ime  be ing  independen t
o f  the  gender  and  ind iv idua l  mus ic  p re fe rence .
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INTRODUCTION

Music  i s  a  wel l  known re laxa t ion
technique from times immemorial.  Listening
to music is a complex phenomenon, involving
psychological,  emot iona l ,  neuro log ica l  and
card io- resp i ra to ry  changes  (1 ,2 ) .  Recen t
s tud ies  emphas ize  the  va lue  of  mus ic  in
lower ing  s t ress  (3 - 5)  and  i t s  ro le  in
enhancing the exercise performance (6-9) .

Phys ica l  exerc i se  i s  assoc ia ted  wi th
changes  in cardio respiratory parameters and
increases psychological  s tress and exert ion.
Following exercise, these parameters  return
to  the   res t ing values  once the  O 2 debt  i s
recovered (10). In mild to moderate exercise,
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music improves the exercise performance and
reduces the perceived exertion (11-13). On the
contrary,  in  severe exercise,  music has the
potent ial  to  maximize the motivat ional  and
affect ive components  but  does not  enhance
the performance quality (14, 15).
         Further, the tempo of music has its
own influence on exercise. Studies conducted
on the effect of different musical tempo on
physiological  changes  during  exercise  yielded
controvers ia l  resul ts .  Some s tudies  showed
that  switching from slow to fast music  during
progressive  exercise  results  in more work
ef f ic iency  wi th  s ign i f ican t  changes  o f
phys io log ica l  paramete rs  (16)  whi le  o ther
s tud ies  have  shown tha t  phys io log ica l
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parameters  were  not  af fec ted  (17) .   As   a
result  the effect  of different musical  tempo
remains  unc lear .

Fur ther   no t   much   has  been  s tud ied
about the effect of music and different musical
tempo on the post exercise recovery time. In
the  In te rven t ion  s tudy  repor ted  here ,  the
ef fec t  o f  d i f fe ren t  mus ica l  t empo on  pos t
exerc i se  recovery  of  phys io log ica l  and
psychological parameters following a bout of
physical exercise in healthy volunteers were
tested.  We hypothesized that  music hastens
post  exercise recovery and that  slow music
shall have greater effect than fast or no music.

The physical and psychological differences
between males and females are general ly a
ref lect ion of  hormonal  d i f ferences  between
the sexes . As a result men and women respond
different ly a  given physical  or  mental  task
(22) .  Our  s tudy  a l so  t es ted  the  gender
differences in the effect of different musical
tempo on post exercise recovery time.

The effect of  individual music preferences
on  pos t  exerc i se  recovery  t ime  was  a l so
analyzed.

MATERIALS  AND  METHODS

Thirty heal thy volunteers  (15 males,  15
females)   from  the  f i rs t   year   medicine
course  aged between 17 to 21 years signed the
standard informed consent forms to participate
in  the intervention study following consent
from the College Ethics Committee.  Students
suf fe r ing  f rom d iagnosed   ca rd iovascu la r
d i seases ,  r esp i ra to ry  d i seases ,  anx ie ty
d isorders ,  hyper tens ive ,  smokers ,  obese ,
physical ly  handicapped,   t ra ined   a thle tes
were  excluded from  the  study.

The  sub jec t s  were  exp la ined  about  the
procedure of the exercise,  a prior tr ial  was
given for  them to  ge t  acquainted  wi th  the
treadmill exercise.  Pulse  rate,  blood  pressure
were recorded af ter  30 minutes  res t  in  the
labora tory ,  p r io r  to  exerc i se .  Af te r  two
accommodat ion   per iods   the   par t ic ipants
were subjected to sub maximal exercise on

treadmill  walking  (stage 5 of Bruce Protocol)
for  5 min  and  allowed  to rest. During the
post exercise relaxation time pulse rate and
blood pressure  were  measured immedia te ly
and af ter  every 2 min unt i l  the parameters
re tu rned   to  res t ing  va lues .  The  sub jec t s
graded their sense of exertion on Rating of
perceived  exert ion scale (22) , immediately
after   exercise  and  then every 4 minutes
until  the  person  reported of complete recovery
from exertion. Blood pressure was measured
by the  same exper ienced  observer  us ing  a
s tandard   mercury  sphygmomanometer ,
t ak ing  the  f i r s t  and  the  f i f th  phases  o f
Korotkoff  sounds  as  sys to l ic  and  d ias to l ic
values,  respectively.  Pulse rate is  taken by
counting  radial pulse for one minute. Rating
of   perceived exer t ion scale  (RPE;  BORG,
1982) .  The   RPE  ra t io   sca le   a l lows
par t i c ipan ts  to  g ive  a  sub jec t ive  exer t ion
ra t ing   fo r  the  phys ica l  t ask  a t  any  t ime
during and after the activity.  The scale ranges
from 0 to 10. The higher  the RPE score, the
higher the rating of perceived exertion. The
RPE scale is a reliable indicator of physical
d i scomfor t ,  has  sound   psychomet r ic
proper t i es,  and is strongly correlated with
several other physiological measures of exertion.

Background music was played using Ipod
through  headphones  dur ing  the  two
experimental   t reatments   with  the  other
test being a no music control. Two types of
music were (a) Type A, slow tempo, melody
songs  ( less  than 100db),  (b)  Type B,  fast
tempo, dance beats (more than 200db)  (16).
.Af te r   each  exper imenta l  t rea tment  pu lse
rate,  blood  pressure  and  RPE  were  measured
as  explained  earlier.

Stat i s t i ca l  ana lys i s

Dif fe rences  among the  t rea tment  were
determined  by  Repeated  measures  ANOVA
test (4). The 0.05 level of significance was set
prior to the study.

RESULTS

Thirty heal thy volunteers  (15 males,  15
females) from the first year medicine course
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TABLE III : Effects of slow and fast music therapy on recovery time (RT) (min) of systolic
blood pressure (SBP),  diastol ic  blood pressure (DBP),   pulse rate  (PR) and
ra t ing  of  perce ived exert ion (RPE) fol lowing pract ice of  isotonic  exercise .

P a r a m e t e r s No  mus ic S low mus ic Fas t  mus ic

SBP  (mmHg) RT 11.6 ± 2.8# 7.9 ± 2.5*,# 9.4 ± 2.4*
DBP (mm Hg) RT 7.2 ± 3.5# 5.5 ± 3.4*,# 6.5 ± 3.4*
PR beats /min)  RT 12.1 ± 2.9# 8.0 ± 2.3*,# 9.6 ± 2.5*
RPE RT 11.6 ± 2.8# 7.7 ± 2.5*,# 9.3 ± 2.1*

Data  presented  a re  Mean ±  SD.
 *Depicts  comparison with no-music  group and # depicts  comparison

with fast-music group. *P < 0.05; #P < 0.05

were  recrui ted for  the  s tudy.  Of  the  s tudy
subjects 17 (56.6%) preferred slow music, while
13  (43.4%)  preferred  fast  music. Table I
g ives   the   genera l  charac te r i s t ics  namely
age, body weight, BMI and pulse rate of the
s tudy  vo lun teers .  Tab le  I I  shows  the  p re
exercise basal values of blood pressure and
pulse  ra te .

TABLE I :   General characteristics and cardiovascular
paramete rs  o f  the  s tudy  sub jec t s .

  Males F e m a l e s

A g e 20.2 ± 1.0 20.6 ± 1.3
Body  we igh t 58.0 ± 7.1 55.0 ± 3.3
B M I 19.5 ± 2.2 23.4 ± 1.4
Pu l se  r a t e 75.6 ± 6.8 76.1 ± 4.1
Systolic blood pressure 115.6 ± 8.8 105.6 ± 4.4
Dias to l ic  b lood  pressure 69.2 ± 7.0 62.6 ± 4.1

Data  p resen ted  a re  mean  ±  SD.

TABLE II  : Pre-exercise  basal  values  of  systol ic  blood pressure (SBP),
diastol ic  blood pressure (DBP) and pulse rate  (PR).

M a l e s F e m a l e s

No  mus ic S low mus ic Fas t  mus ic No  mus ic S low mus ic Fas t  mus ic

S B P ( m m H g ) 115.6 ± 8.8 115.0 ± 7.5 112.8 ± 7.8 105.6 ± 4.4 102.0 ± 2.9 103.8 ± 4.5
a t  r e s t
D B P ( m m H g ) 69.2 ± 7.0 68.9 ± 7.2 68.4 ± 7.7 62.6 ± 4.1 62.6 ± 4.1 62.8 ± 4.3
a t  r e s t
P R ( b e a t s / m i n ) 75.8 ± 7.2 75.0 ± 7.5 75.6 ± 7.9 76.1 ± 4.1 78.2 ± 3.8 78.1± 4.2
a t  r e s t

Da ta  p resen ted  a re  mean±SD.

Table III depicts the effects of slow and
fas t  mus ic  therapy  on  recovery  t ime  (RT)
(min) of systolic blood pressure (SBP) (7.9±2.5),
diastolic  blood  pressure  (DBP) (5.5±3.4)

pulse rate recovery (PR) (8.0±2.3) and recovery
from exertion (RPE) (7.7±2.5) were significantly
faster  when  compared to recovery time of
fast  music therapy and control groups (P< 0.05).

There  was  no  s ign i f ican t  d i f fe rence
among the two genders in recovery time of
sys tol ic  and dias to l ic  pressures ,  pulse  ra te
and  recovery  f rom exer t ion  wi th  the  two
types of music and control.

DISCUSSION

The presen t  s tudy  suppor ted  the
hypothesis  that  relaxation with music after
a  bout  o f  phys ica l  exerc i se  caused  fas te r
recovery of physiological parameters namely
pulse   ra te   and   b lood   p ressur  e  in
comparison with relaxation in si lence.  I t  is
consistent with  other  study  which proved
tha t  mus ic  has  the  po ten t ia l  to  reduce
physiological indicators of anxiety including
pulse rate and blood pressure (20,21). Music

The individual  music  preferences  found
by questionnaire showed that the individual
preference of the tempo of music has no effect
on the relaxation time in both males and females.
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reduced  muscula r  and  menta l  t ens ion  and
thereby  decreased  sympathe t ic  s t imula t ion
(21)    a s  observed  in   some  s tudies .   In
addition to this,  the  plasma  catecholamine
is  a l so  lowered  when  re laxa t ion  i s
accompanied  by  music  (6) .  Probably  these
factors together caused recovery of the pulse
ra te  and blood pressure  to  basel ine  ear l ier
than relaxat ion in the absence of  music.

The effect of different musical tempo on
post exercise recovery time showed interesting
resu l t s .  The  hear t  ra te  and  b lood  pressure
returned to base line faster while listening to
s low mus ic  when  compared  to  fas t  mus ic
probably music  of  s low tempo reduced the
arousa l ,  l eav ing  the  sub jec t  in  a  s ta te  o f
relaxation (22).

The subjective feeling of exertion perceived
by each individual at the end of exercise was
ra ted  on  the  Ra t ing  of  perce ived  exer t ion
(RPE)  sca le .  The peak levels  of  perce ived
exertion were found to be the same at the end
of the exercise tasks with the two tests and
cont ro l  fo r  each  sub jec t .  Dur ing  the  pos t
exercise relaxation period,  the subjects  fel t
faster recovery from exertion in presence of
mus ic  than  re lax ing  in  s i l ence .  Fur ther
relaxation was fastest with slow music when
compared to fast music. This effect may be
due to distraction from fatigue and is dependent
on  the  a t t en t ion  cap tur ing  s t reng th  o f  the
distracting stimulus (20). Music acts as a good
tool of distraction that reduces physiological
awareness and lowers the perceived exertion
ratings (12, 23, 24). It also inhibits and stops
rumina t ive  and  worr i some th ink ing  about
bodi ly  sensa t ions .  Mus ic  i s  composed  of
auditory tones and rhythms that do not direct
the  mind  bu t  d i s t rac t  i t ,  focus  a t t en t ion ,
fac i l i t a te  b rea th ing  and  s t imula te  the
re laxa t ion  response  (25) ,  the reby  caus ing
s ign i f ican t  fas te r  recovery  f rom perce ived
exe r t i on .

I t  i s  an  es tab l i shed  fac t  tha t  phys ica l ,
intellectual, emotional  or  behavioral  response
of men and women to a given task or situation
is  d i f fe ren t .  Th is  i s  due  to  the  hormonal

differences which in turn are due to the sex
specific genotype expressions (22). However,
we  found  that there is no gender difference
in the recovery duration with respect to both
types of music. It proves that both males and
females  have  the  same psycholog ica l  and
physiological responses to music listening.

We a l so  found  tha t  ind iv idua l  mus ic
preferences  had  no  e f fec t  on  the  recovery
time with music. Thus the relaxation effect of
music is independent of the likes and dislikes
of the individual.

Thus music of slow tempo is one of the
best relaxation tools as it causes rapid recovery
of both physical and psychological parameters
following a bout of physical exertion. Playing
slow music during short  breaks in between
work time would hasten mental and physical
re laxa t ion  and  would  improve  the  work
efficiency of the employees at  the work place.
The present study is limited to a small bout of
exerc i se  and  i s  conduc ted  on  hea l thy
volun teers .  Fur ther  s tud ies  have  to  be
conducted on these lines to investigate gender
differences with larger sample size; on patients
dur ing the  hospi ta l  s tay;  pr ior ,  dur ing and
fo l lowing  surg ica l  p rocedures  wi th  more
specific parameters included to confirm the
mechanism of  re laxa t ion  brought  about  by
slow music. The present study should also be
extended on patients under various types of
stress as in spite of having several studies in
these lines there is a need for more structured
s tudy  due  to  severa l  con t rovers ia l  r esu l t s
found till date.

The present study concluded that music of
s low tempo i s  a  good  too l  fo r  re laxa t ion
following a bout of physical exercise. Slow
music  has tened  the  recovery  of  phys ica l
parameters   l ike   pu l se   ra te   and  b lood
pressure. It also had an affective component
in  that  it  caused  a  subjective feeling of
faster recovery from exertion when compared
to  no  or  fas t  music .  The  indiv idual  music
pre fe rences  and  gender  d i f fe rence  had  no
significant  influence  on  the effect of music
on the relaxation time.
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