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Abstract : Pain is a syndrome characterized by several neurophysiological
changes including that of the autonomic nervous system. Chronic low back
pain (LBP) is a major health problem and is a frequent reason for using
unconventional therapies especially acupuncture. This study was conducted
to evaluate the autonomic status and pain profile in chronic LBP patients
and  to  observe  the  e f fec t  of  e lec t ro  acupuncture  therapy .  Chronic  LBP
patients (n=60) were recruited from the Department of Orthopaedics, GTB
Hospital,  Delhi.  Age and sex matched healthy volunteers were selected as
controls (n=30). Following a written consent, LBP patients were randomly
allocated into two study groups – Group A received 10 sittings of electro
acupuncture ,  on  a l ternate  days ,  a t  GB and UB points  se lec ted  for  back
pain, while the Group B received a conventional drug therapy in the form
of oral  Valdecoxib together with supervised physiotherapy. Controls were
assessed  once  whi le  the  pa t ien ts  were  assessed  twice ,  before  and  a f te r
completion of the treatment program (3 weeks). The autonomic status was
studied with  non-invasive cardiovascular  autonomic funct ion tes ts  which
included E: I ratio, 30:15 ratio, postural challenge test and sustained handgrip
test. Pain intensity was measured with the visual analogue scale (VAS) and
the global perceived effect (GPE). Statistical analysis was performed using
repea ted  measure ’s  ANOVA wi th  Tukey’s  t es t .  Pa in  pa t i en t s  showed  a
s ign i f i can t ly  r educed  vaga l  tone  and  inc reased  sympa the t i c  ac t iv i ty  a s
compared to the controls (P<0.05 to P<0.001 in different variables). Following
treatment, both the study groups showed a reduction in vagal tone together
with a decrease in the sympathetic activity. There was also a considerable
rel ief  of  pain in both groups,  however,  the acupuncture group showed a
better response (P<0.01). We conclude that there is autonomic dysfunction
in  chronic  LBP pa t ien ts .  Acupuncture  e f fec t ive ly  re l ieves  the  pa in  and
improves the autonomic s ta tus  and hence can be used as  an al ternat ive/
addi t ive t reatment  modal i ty  in  these cases .
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INTRODUCTION

Chronic low back pain (LBP) is defined
as  pain that  pers is ts  longer  than 12 weeks
and  i s  o f ten  a t t r ibu ted  to  degenera t ion  or
traumatic condit ions of  the spine.  Men and
women are affected equally,  though women
report low back symptoms more often. It  is
the  mos t  common cause  of  d i sab i l i ty  in
persons less than 45 years of age, and thus,
i s  the  most  expens ive  benign  condi t ion  in
indus t r i a l i zed  count r ies .  The  evo lu t ion  of
chronic LBP is a complex milieu influenced
by  var ious  endogenous  and  exogenous
factors,  which create a condition that alters
produc t iv i ty  o f  the  ind iv idua l  beyond  the
initiating pathologic dysfunction. Epidemiologic
s tud ies  sugges t  tha t  r i sk  fac tors  inc lude
involvement  in  occupa t ions  tha t  requ i re
repe t i t ive  l i f t ing  wi th  sus ta ined  pos ture ,
exposure  to  v ibra t ion  caused  by  indus t r ia l
machinery ,  c igare t te  smoking  and  morb id
obesity (1).

Under  phys io log ica l  condi t ions  there
ex is t s  a lmos t  no  in f luence  of  au tonomic
activity on sensory neurons projecting to skin
and  deep  somat ic  t i s sue  bu t  a f te r  any
peripheral injury or inflammation, considerable
hyper -exc i tab i l i ty  o f  sp ina l  neurons  i s
observed,  as  somato autonomic interact ions
occur  in  var ious  neurona l  sys tems  on  the
same s ide .  Such  in te rac t ions  have  been
shown be tween  noc icep t ive  and  au tonomic
nervous  sys tem a t  severa l  l eve l s  o f  the
nervous  sys tem inc lud ing  the  per iphery ,
sp ina l  cord ,  b ra ins tem and  a l so  in  the
forebra in .  Thus  v iscera l  o r  noxious  inputs
act ivate  var ious  nocicept ive and autonomic
regula tory  reg ions  o f  the  CNS to  in i t i a te
au tonomic ,  behaviora l  and  an t inoc icep t ive
responses (2).

Although alteration in autonomic nervous
act ivi ty  has  been associated with pain,  yet
little information is available on changes in
au tonomic  s ta tus  o f  pa t ien t s  wi th  pa infu l
condi t ions .  Bioard i  e t  a l  (3 )  s tud ied
autonomic function in cluster  headache and
confirmed the autonomic dysfunction in these
pa t ien t s ,  pa r t i cu la r ly  regard ing  the
parasympathet ic  sys tem.  In  the i r  s tudy,  on
patients of chronic inflammatory demyelinating
polyrad icu lopa thy ,  Lyu  e t  a l  (4 )  found
abnormal  b lood  pressure  response  to
sustained handgrip which is also suggestive
of mild autonomic dysfunction.

Although, LBP is usually a self-limiting
and  ben ign  d i sease  tha t  t ends  to  improve
spontaneously over t ime,  a large variety of
therapeu t ic  in te rven t ions  a re  ava i lab le .
However, the effectiveness claimed for most
of  these  in te rven t ions  have  no t  been
convincingly demonstrated and consequently,
the  therapeut ic  management  of  LBP var ies
wide ly .  There  a re  many  therapeu t ic
s t ra teg ies  bu t  long  te rm ef fec t s  o f  s ing le
therapeutic approaches remain limited. Drug
therapy i s  one  of  many poss ib le  t rea tment
choices  fo r  symptomat ic  re l i e f  in  pa t ien t s
with low back pain. Drug therapy generally
does  no t  a l t e r  ana tomy or  o rgan  func t ion
but  i t  may  have  impor tan t  phys io log ica l
effects  on inf lammation,  muscle relaxat ion,
neuro t ransmi t te r  ba lance  or  cen t ra l  pa in
percep t ion .  Severa l  non  s te ro ida l  an t i -
in f lammatory  drugs  (NSAIDS)  have  been
tes ted  in  c l in ica l  t r i a l s  fo r  LBP,  and  the
advent  o f  the  h igh ly  se lec t ive  COX-2
inh ib i to rs  has  genera ted  cons iderab le
exc i tement  because  of  the  poss ib i l i ty  tha t
these new NSAIDS will be much safer than
previous non selective COX inhibitors. Coats
et al (5) in their study evaluated the effect
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LBP patients and observed the effectiveness
of  e lec t ro  acupunc ture  therapy  in  i t s
m a n a g e m e n t .

MATERIALS AND METHODS

S u b j e c t s

The study was conducted on 60 patients
of chronic low back pain. They were selected
from the Orthopedics out patient department
(OPD)  and  the  s tudy  was  conduc ted  in
the  Depar tments  o f  Phys io logy  and
Anes thes io logy ,  Cr i t i ca l  Care  and  Pa in
Management,  University College of Medical
Sc iences  and  GTB Hospi ta l ,  De lh i .  Adul t
subjects in the age group of 30-50 years, of
bo th  sexes ,  wi th  a  h i s tory  of  modera te  to
severe intensity, non-radiating low back pain
of  6  months  o r  longer  dura t ion ,  wi thout
apparen t  neuro log ica l  de f ic i t  o r  any  pr io r
h i s to ry  of  acupunc ture  therapy ,  were
selected. To remove bias, with the help of a
computer  genera ted  randomizat ion  l i s t ,  the
patients were divided in two study groups of
30 patients each as follows :–

• Group A – received electro acupuncture.

• Group B – received conventional therapy.

Age and sex matched healthy volunteers
f rom the  same socio-economic  s ta tus  were
included as controls (Group C).

In formed wr i t t en  consen t  o f  the
procedure to  be performed was taken from
all  the subjects and healthy volunteers.  All
sub jec t s  and  con t ro l s  were  t es ted  under
s imi la r  l abora tory  condi t ions .  They  were
a l lowed  to  ge t  fami l ia r ized  wi th  the
exper imenta l  and  envi ronmenta l  condi t ions

of  Valdecoxib  in  the  t rea tment  of  chronic
LBP and  conc luded  tha t  i t  p rov ides
significant relief and decreases disability as
compared  to  p lacebo.  Phys ica l  therapy for
LBP inc ludes  sp ina l  manipula t ion ,  e lec t r ic
muscle s t imulat ion,  t ract ion,  physiotherapy,
exerc i se  and  hea t  o r  i ce  therapy .  Var ious
studies  suggest  that  the  posi t ive  impact  of
exerc ise  on back pain  does  not  depend on
improving  s t reng th  and  f lex ib i l i ty  bu t  on
changing  the  pa t ien t ’ s  a t t i tudes  towards
their disability and pain (6).

Low back pain is  a  frequent  reason for
us ing  unconvent iona l  the rap ies  espec ia l ly
acupunc ture .  Needle  acupunc ture  i s  a
t rad i t iona l  Chinese  a r t  o f  hea l ing  which
involves the insertion of fine needles through
specific points of the skin and then twirling
them for some time at a slow rate. Electro-
s t imula t ion  i s  be ing  used  commonly  for
treatment of various diseases and works on
the same principles with the added advantage
of  s t imula t ing  a  l a rger  f i e ld  a round  the
acupunc ture  po in t .  Car l s son  e t  a l  (7 )
randomly  a l loca ted  pa t ien t s  to  one  of  the
fo l lowing  th ree  t rea tment  g roups :  manua l
acupuncture,  needle electro acupuncture and
placebo  s t imula ted .  They  demons t ra ted  a
long  te rm pa in- re l iev ing  e f fec t  o f  need le
acupuncture compared with t rue placebo in
patients with chronic LBP. In a recent study
on tackl ing persis tent  LBP in primary care
the  fo l lowing  approach  was  recommended:
advice and a stepped approach to analgesics
with referral  to a pain special ist  i f  longer-
term strong opioids are required. In addition,
patients should also be offered up to 12 weeks
of one of the following: tai lored exercises,
manua l  therapy;  o r  acupunc ture  (8 ) .
There fore ,  in  th i s  s tudy  we  eva lua ted  the
autonomic status and pain profile of chronic
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o f  the  l abora tor ies  and  procedures  were
expla ined to  them.  The  s tudy groups  were
inves t iga ted  twice ,  be fore  and  a f te r
t rea tment ,  whi le  the  con t ro l  g roup  was
invest igated once.

Autonomic  funct ion  tes t s

Tests  of  autonomic functions have been
proposed ,  fo rmula ted  and  s tandard ized  by
var ious  workers  and  a re  cur ren t ly  used  in
autonomic  labora tor ies .  The  tes t s  a re  both
invasive and non-invasive and a combination
of these are generally used (9). In this study
the  fo l lowing  non- invas ive  ca rd iovascu la r
au tonomic  tes t s  were  per formed in  which ,
the ECG was recorded from standard leads
us ing  the  s tudent  phys iograph  machine
( INCO) ,  whi le  the  b lood  pressure  was
measured with a mercury sphygmomanometer
by  the  s tandard  Riva-Roci  method .  The
f ind ings  o f  these  t es t s  were  no ted  in  a
proforma.

i) Hear t  ra te  var ia t ion  dur ing  resp i ra t ion
or the E:I Ratio: The subject was asked
to l ie  quiet ly  supine for  1  minute  with
the  ECG leads  ( l ead – I I )  app l ied  and
connec ted  to  the  phys iograph  machine .
Af te r  a  verba l  command the  sub jec t
started to breathe deeply and continuously
a t  a  ra te  o f  6  b rea ths  per  minute  (5
second  insp i ra t ion  and  5  second
expiration).  The result  was expressed in
te rms  of  a  ra t io  o f  an  average  of  s ix
maximum R-R intervals during expiration
to  an  average  of  s ix  min imum R-R
intervals  dur ing inspi ra t ion .

ii) 30:15 Ratio: After making the subject lie
supine  for  about  5  minutes  he /she  was
asked to s tand up unaided and erect  as

quickly  as  poss ib le .  Dur ing th is  per iod
cont inuous  lead – I I  ECG was  recorded
and  the  po in t  a t  the  s ta r t  o f  s tand ing
was  marked  on  the  phys iograph .  The
30:15 ratio was calculated by taking the
ra t io  o f  maximum R-R in te rva l  a round
30th beat to minimum R-R interval around
15th beat  af ter  s tanding.

iii) Postural challenge test (PCT): Two non-
invas ive  b lood  pressure  read ings  were
taken  in  the  sup ine  pos i t ion  a f te r  a  5
minute rest.  The subject was then asked
to stand up unaided and unsupported for
2  minutes  a t  the  end  of  which  b lood
pressure was again recorded. The changes
in systolic and diastolic blood pressures
were  ca lcula ted .

iv) Sustained handgrip test  (SHT):  The test
was performed in the sitting position and
three basal blood pressure readings were
taken. The maximum voluntary contraction
was  then  de termined wi th  the  handgr ip
dynamometer  us ing  the  dominant  hand
of  the  sub jec t .  Handgr ip  was  then
maintained a t  30% of  his /her  maximum
volunta ry  capac i ty  fo r  2 -3  minutes .
Blood  pressure  was  recorded  on  the
cont ra  la te ra l  a rm every  minute  dur ing
handgr ip .  The  h ighes t  d ias to l ic  b lood
pressure  dur ing  hand gr ip  exerc ise  and
the mean of the 3 blood pressure readings
before the handgrip began,  were noted.

Pain  prof i l e

The pa in  in tens i ty  was  measured  us ing
the following :

i) Visual analogue scale (VAS): It  consists
of a 10 cm horizontal line with the two
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endpoints  labeled “no pain” and “worst
pain”.  The subjects were asked to place
a  mark  on  the  l ine  a t  a  po in t  which
cor responds  to  the  l eve l  o f  the i r  pa in
in tens i ty .  The  d is tance  in  cm f rom the
low end of the VAS to the patient’s mark
is used as numerical index of the severity
of pain.

ii) Global perceived effect (GPE): This is a
seven  po in t  sca le  wi th  mark ings  f rom
1-7, 1 corresponding to “worst pain” and
7 corresponding to the “best  ever”.  The
subjects  were  asked to  ra te  their  GPE.

Treatment  modal i ty  o f  chronic  low back  pa in
p a t i e n t s

Group A:  This  g roup  was  sub jec ted  to
e lec t ro  acupunc ture  accord ing  to  the
t rad i t iona l  Chinese  t echn ique  in  the  Pa in
Clinic of the Department of Anaesthesiology
and  Cr i t i ca l  Care ,  GTB Hospi ta l .  P re -
steril ized disposable fi l iform needles,  of 30
gauge  and  2  inch  were  used .  The  pa t ien ts
during acupuncture were asked to l ie prone
with their  back exposed.  The exposed skin
was  c leaned  before  need l ing .  The  need les
were  inser ted  d i rec t ly  th rough the  sk in  to
var ious  acupunc ture  po in t s  accord ing  to
tradit ional  Chinese channels  and collaterals
for  chronic  low back pain .  The ten  points
selected were UB- 23, 24, 36, 37, 40, 57 and
60 on the urinary bladder meridian,  GB-30
and 34 on the gall bladder meridian and GV-
4 on the governor vessel  (10).  The needles
were s t imulated e lectr ical ly  f rom a bat tery
powered  e lec t ro  s t imula tor  p rov id ing  a
rectangular wave pulse and a current of 0.5
mA; an output of 6-9 volts was delivered at
10-20 Hz for 20 min. All subjects received a
to ta l  o f  10  s i t t ings  de l ivered  on  a l t e rna te
days .

Group  B:  This  g roup  rece ived
convent iona l  the rapy .  Subjec t s  were  g iven
Valdecoxib 20 mg BD for 10 days together
with supervised physiotherapy by a qualified
phys io therap is t  fo r  3  weeks .  The
phys io therapy  inc luded  s t reng then ing
exerc ises  and lumbar  extens ion t ra in ing to
improve low back s t rength ,  l ike  s t re tching
the lower back muscles,  part ial  s i t -ups and
pelvic lift.

Stat i s t i ca l  ana lys i s

The data was analyzed using the repeated
measure’s ANOVA with Tukey’s test  at  5%
level of significance to compare between and
wi th in  group  A and  group  B.  One-way
ANOVA followed by Tukey’s test was used
to compare mean of basic parameters among
the three groups. Since the basic parameters
a re  no t  s ta t i s t i ca l ly  s ign i f ican t  among the
groups, to compare the autonomic functions
with control group, the group A and B were
combined. The unpaired t-test was also used
to compare control group versus study group
before treatment for all continuous variables.
Chi–square  t es t  was  used  to  compare  the
propor t ion  of  the  gender  among the  th ree
groups. All tests were two-tailed. P<0.05 was
considered to be significant. All analysis was
done using SPSS 17.0. Results are expressed
as  mean±SD.

RESULTS

Basal  parameters  are  depic ted  in  Table
I. The mean (±SD) age of the sample studied
was  35 .50±5.24  years  and  cons is ted  of  33
(37%) men and 57(63%) women. There was
no  s ign i f ican t  d i f fe rence  in  mean  age  and
sex ratio between the various groups. There
was a lso  no s ignif icant  d i f ference between
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the body weight ,  BMI and the basal  heart
ra te  o f  the  sub jec t s ,  a s  a l l  these  bas ic
parameters  a re  l ike ly  to  in f luence  the
autonomic  funct ions .  The  dura t ion  of  pa in
(mean±SD)  in  the  s tudy  group  was
22.33±13.88 months.

Comparison  o f  autonomic  funct ions  o f  pa in
pat ients  wi th  contro l s  (Table  I I )

The  pa in  pa t ien t s  showed a  lower  E : I
ratio as compared to control group and this
d i f fe rence  was  found  to  be  s ta t i s t i ca l ly
significant (P=0.002).  The study group also
showed a lesser 30:15 ratio as compared to
control group and this difference was found

to be statistically significant (P=0.012). Both
the  SBP and  the  DBP were  found  to  be
significantly higher (P=0.00, P=0.003) in the
s tudy  group  as  compared  to  the  con t ro l
group. However, the fall in the SBP and DBP
in the study group was less as compared to
the controls following change in posture. On
performing sustained hand grip exercise both
cont ro l  g roup  and  s tudy  group  showed a
significant increase in SBP and DBP and the
difference in the values of the average rise
were not statistically significant between the
2  groups .  In  genera l  the  basa l  au tonomic
parameters show a decreased parasympathetic
or  an  increased  sympathe t ic  tone  in  pa in
pa t i en t s .

TABLE I : Bas ic  pa ramete r s  o f  the  th ree  g roups  s tud ied .  (n=30)  in  each  g roup .

Group C (Controls) Group A (Acupuncture) Group B (Drug) P value

Age  (yea r s ) 35 .93±4 .15 36 .17±6 .35 34 .50±4 .93 0 .412
*Gender  ( f emale ) 17 (56 .7%) 16 (53 .3%) 24 ( 8 0 . % ) 0 .065
Weigh t  (kg) 59 .07±6 .94 57 .10±8 .81  57 .20±10 .76 0 .635
B M I 23 .32±2 .13 22 .90±2 .89 21 .95±1 .99 0 .077
Basa l  hea r t  r a t e  (bpm) 74 .15±8 .03 71 .15±6 .98 72 .54±9 .04 0 .600

Values  expressed  a re  mean±SD and  P  va lue  i s  by  one-way  ANOVA.  *Gender  i s  expressed  as  the  to ta l
number  and  pe rcen tage  o f  f emales  in  the  g roups ,  P  va lue  i s  by  Chi - square  t e s t ) .

T A B L E I I : Autonomic  func t ions  in  pa in  pa t i en t s  (Groups  A+B)  and  con t ro l s  (Group  C) ;  in  pa in  pa t i en t s
before  (Group  A1)  and  a f te r  (Group  A2)  acupunc ture  the rapy  & in  pa in  pa t i en t s  be fore  (Group
B1)  and  a f t e r  (Group  B2)  d rug  the rapy  (Va lues  expressed  a r  mean±SD,  n=30  in  each  g roup) .

Autonomic function test Group C Groups A+B Group A1 Group A2 Group B1 Group B2

E : I ratio 1.44± 0.15 1.33± 0.14** 1.32± 0.13 1.30± 0.13 1.36± 0.15 1.30± 0.13*
30 : 15 ratio 1.25± 0.16 1.17± 0.08** 1.18± 0.09 1.13± 0.70** 1.16± 0.07 1.13± 0.06
Resting BP (mm Hg)
S B P 103.80± 8.02 111.90± 8.23*** 111.27± 6.42 110.33± 5.97 112.53± 9.78 111.73± 7.60
D B P 71.0± 8.33 77.07± 9.03*** 77.87± 8.66 76.00± 8.69 76.27± 9.46 74.07± 9.09*
PCT BP change (mm Hg)
S B P –1.87± 6.12 –1.47± 5.39 –2.40± 6.04 –4.48± 7.04 –0.53± 4.55 –1.93± 5.88
D B P 0.87± 3.85 0.10± 4.06 0.07± 4.15 0.87± 4.72 0.27± 4.03 2.13± 4.07
SHT BP change (mm Hg)
S B P 19.67± 5.68 18.53± 2.20 17.87± 9.16 19.33± 4.08 19.80± 7.19 19.87± 5.70
D B P 19.07± 6.47 18.40± 6.04 18.20± 5.10 19.40± 4.17 18.60± 6.93 19.40± 6.41

*P<0.05, **P<0.01, ***P<0.001.
(PCT:  Pos tu ra l  cha l l enge  t e s t ,  SHT:  Sus ta ined  handgr ip  t e s t )
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Comparison  o f  autonomic  funct ions  and  pa in
prof i l e  be fore  (group A1)  and  a f ter  (group A2)
acupuncture  in  pa in  pat ients  (Table  I I ,  I I I )

Autonomic funct ions:  The E:  I  ra t io  in
study group A1 was 1.32±0.13 as compared
to  1 .30±0.13  in  g roup  A2.  Even  though
ANOVA showed tha t  i t  was  s ta t i s t i ca l ly
significant (P=0.007) but Tukey’s test failed
to show any significance. The post treatment
group showed a decrease in 30:15 ratio which
was  found  to  be  s ta t i s t i ca l ly  s ign i f ican t
(P=0.002).  On standing, change in SBP and
DBP was observed in both study groups but
when  ana lyzed  ind iv idua l ly  the  pos t
t rea tment  g roup  showed more  number  of
sub jec t s  showing  a  fa l l  in  SBP.  Dur ing
sus ta ined  hand  gr ip  t es t  more  number  o f
sub jec t s  showed a  r i se  in  SBP and  DBP
dur ing  exerc i se  bu t  the  change  was  no t
s ign i f ican t .  Al though  s ta t i s t i ca l ly  no t
s ign i f ican t ,  bu t  compar i son  of  au tonomic
func t ion  tes t s  before  and  a f te r  e lec t ro
acupuncture reveal reduction in sympathetic
tone  in  a  cons iderab le  number  o f  pa in
pa t i en t s .

Pain profile: Following acupuncture there
was  a  reduc t ion  of  3 .6±1 .32  in  VAS and
3 .47±8.6  improvement  in  GPE scores
indicating a considerable reduction in pain.

Comparison  o f  autonomic  funct ions  and  pa in
prof i l e  be fore  (group B1)  and  a f ter  (group B2)
drug  therapy  in  pa in  pat ients  (Table  I I ,  I I I )

Autonomic  func t ions :  The  E: I  ra t io  in
group  B1 was  1 .36±0.15  as  compared  to
1.30±0.13 in group B2.  The post  t reatment
group showed a  decrease  in  ra t io  and was
found to be statistically significant (P<0.05).
The  30 :15  ra t io  showed a  decrease  a f te r
treatment  but  even though ANOVA showed

statistical significance (P=0.002), the Tukey’s
tes t  fa i led  to  show any s igni f icance .  With
change of posture,  change in both SBP and
DBP were observed. Following sustained hand
grip exercise more number of subjects after
t rea tment  showed a  r i se  in  SBP and  DBP
but  the  change  was  no t  s ign i f ican t .  The
readings  reveal  a  s imi lar  t rend of  changes
in  autonomic parameters  as  seen fol lowing
e lec t ro  acupunc ture .

Pain profile: Following drug therapy there
was a reduction in VAS of 2.73±1.63 and an
improvement  o f  3 .30±0.92  in  GPE scores ,
indicat ing a reduction in pain.

Comparison  o f  the  e f fec t iveness  o f  acupuncture
(group A2)  and  drug  therapy  (group B2)  in  pa in
pat ients  (Table  I I ,  IV)

Autonomic functions: Both groups showed
comparab le  va lues  o f  E : I  ra t io  and  30 :15
ra t io .  On  s tand ing  dur ing  the  pos tura l
chal lenge  tes t  more  number  of  subjec ts  in
the acupuncture group showed a fall in SBP

T A B L E I V : Compar i son  o f  pa in  p rof i l e  in  pa t i en t s
fo l lowing  acupunc tu re  (Group  A)  and
drug  the rapy  (Group  B) .

G r o u p Change  in Change  in  GPE
(n=30) VAS % ±SD m e a n ± S D

A 52.69± 17 .96 3 . 4 7± 0 . 8 6
B 39 .05± 2 0 . 8 0 * * 3 . 3 0± 0 . 9 2

* * P < 0 . 0 1

T A B L E I I I : Pain profi le  of  pat ients  before and af ter
acupunc tu re  (Group  A1 ,  A2)  and  d rug
therapy (Group B1, B2) (Values expressed
are  mean±SD,  n=30  in  each  g roup) .

Scoring Group A1 Group A2 Group B1 Group B2

VAS 6.80±1.33 3.30±1.58 6.90±1.45 4.20±1.80
G P E 2.03±0.65 5.50±0.68 2.00±0.45 5.30±0.74
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as  compared  to  the  drug  group .  Wi th
sus ta ined  hand  gr ip  t es t  bo th  the  g roups
showed a  r i se  in  SBP and  DBP but
these  changes  were  comparab le  in  bo th
groups .

Pa in  p rof i l e :  The  average  reduc t ion  in
VAS pain scores  was 52.69±17.96% in the
group  rece iv ing  acupunc ture  and  was
39.05±20.80% in  the  group rece iv ing  drug
therapy. The difference in response between
the two groups was found to be statistically
s ign i f ican t  (P=0 .009) .  There  was  no
s ta t i s t i ca l  d i f fe rence  in  the  GPE score
between the two groups.

DISCUSSION

Pain  i s  a  syndrome charac te r ized  by
changes in sensory-discriminative,  affect ive
and  emot iona l -behaviora l  components .  For
this to be true, pain pathways must interact
wi th  o ther  sensory  modal i t i es ,  wi th  the
autonomic nervous system,  with the l imbic
system and also with cortical areas including
those involved in higher functions.

Severa l  s tud ies  have  shown the
involvement  o f  au tonomic  nervous  sys tem
in  chron ic  pa in  bu t  l i t t l e  in format ion  i s
available regarding the autonomic alterations
in  chron ic  LBP.  The  presen t  s tudy  was
carried out to find the effect or correlation
of chronic LBP on autonomic status. It  was
observed  tha t  in  the  s tudy  group  the  E:  I
ratio and 30:15 ratio was low which suggests
e i ther  a  low vagal  tone  or  i t  may a lso  be
due to an increased sympathetic outflow in
the  pa in  pa t ien ts .  A lower  vaga l  tone  has
a l so  been  repor ted  in  a  few o ther  pa infu l
clinical conditions like multiple sclerosis (11)
and in rheumatoid arthri t is  (12).  Heart  rate

var iab i l i ty  and  b lood  pressure  changes
sugges t ive  o f  a l t e red  au tonomic  nervous
system response were also observed in men
with chronic pelvic pain syndrome (13), while
Shechter  et  al  (14)  observed a signif icantly
lower R-R variation in cases of migraine as
compared to  controls .

Sys to l ic  and  d ias to l ic  b lood  pressure
recorded  in  the  con t ro l  and  s tudy  groups
showed ind iv idua l  var ia t ion  in  abso lu te
values. However, on the whole, a comparison
of  the  res t ing  SBP and  DBP be tween  the
control  and study groups revealed a higher
range of SBP and DBP in the study group. A
s imi la r  t rend  of  an  increased  basa l  b lood
pressure in pain patients has been reported.
Ghione  e t  a t  (15)  in  the i r  exper imenta l
model  o f  hyper tens ion  assoc ia ted
hypera lges ia  in  an imals  and  humans  has
proposed  tha t  pa in  resu l t s  in  an  increased
blood  pressure  and  Leden  e t  a l  (16)  a l so
found  an  increased  res t ing  sys to l ic  and
dias to l ic  b lood  pressure  in  rheumato id
ar th r i t i s  pa t ien t s .  The  change  in  pos ture
f rom ly ing  to  s tand ing  se rves  as  an
impor tan t  func t ion  tes t  to  eva lua te  the
barorecep tor  re f lex  mechanism.  In  the
presen t  s tudy ,  wi th  change  in  pos ture ,  a
lesser fall in SBP and DBP was observed in
the pain group as compared to controls .  In
general the change was within the expected
normal range as no subject showed a fall of
more than 20 mmHg. More than 50% of the
pa t ien t s  in  the  s tudy  group  showed no
change in  SBP,  with change in  posture ,  in
comparison to 30% of controls. Similarly 70%
of  pa in  pa t ien t s  in  compar i son  to  53% of
controls showed a rise in DBP on standing.
Al l  these  f ind ings  sugges t  an  e leva ted
sympathe t ic  ac t iv i ty  in  pa in  pa t ien t s .  A
s imi la r  h igher  sympathe t ic  tone  in  pa in
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patients has been reported in the l i terature.
Perry et al (17) found a relative sympathetic
dominance  and  a  decrease  in  ton ic
parasympathe t ic  ca rd iovascu la r  ac t iv i ty  in
pat ients  with ar thri t is  and myofascial  pain,
while Collins et  al  (18) found a significant
h igher  sk in  conduc tance  in  chron ic  LBP
pat ien t s  demons t ra t ing  an  increased
sympathe t ic  sudomotor  ac t iv i ty .  Bur ton  e t
al (19) in a study on the effects of deep and
superficial experimentally induced acute pain
in awake human subjects concluded that both
acute muscle and skin pain cause an increase
in  sk in  sympathe t ic  nerve  ac t iv i ty ,  swea t
release and changes in skin blood flow. An
increase in both SBP and DBP was observed
dur ing sus ta ined handgr ip  in  both  controls
and  pa t ien t s .  The  va lues  fo r  con t ro l s  a re
comparable with reported figures.  However,
no s ignif icant  difference was seen between
the s tudy groups and controls .

The nocicept ive  and autonomic nervous
systems are two components of an integrated
cen t ra l  ne twork  which  i s  c r i t i ca l  fo r
adap ta t ion  and  surv iva l  in  response  to
internal  or  external  challenges.  Nociceptive
and autonomic regulatory regions of the CNS
often respond to  the  same type of  somatic
or  v i scera l  inpu ts ,  r ece ive  convergen t
nocicept ive  and viscerosensory informat ion
and contain groups of  neurons that  ini t ia te
au tonomic ,  an t inoc icep t ive  and  behaviora l
response  to  noxious  and  v i scera l  s t imul i .
These  reg ions  main ta in  a  con t inuous
leve l  o f  ac t iv i ty  o f  the  ca rd iovascu la r
effectors, to prevent wide variations of blood
pressure ,  by  in i t i a t ing  in tegra ted  adap t ive
cardiovascular responses to external  st imuli
or during different behaviors (20).

Following electro acupuncture more than

50-60% of pat ients  had a decrease in their
E : I  and  30 :15  ra t ios .  Th is  ind ica tes  a
significant reduction in the vagal tone. Not
many  s tud ies  a re  ava i lab le  where  the
standard autonomic function tests have been
eva lua ted  before  and  a f te r  acupunc ture ,
though, there are some studies where single
parameters  have  been  eva lua ted .  Haker  e t
al (21), however, found a significant increase
in  the  sympathe t ic  and  parasympathe t ic
ac t iv i ty  dur ing  sensory  s t imula t ion
(acupunc ture )  and  in  the  pos t  s t imula t ion
period depending upon the site of stimulation
(ear ,  thenar  muscles)  in  heal thy subjects .

In a number of patients in this study the
basa l  DBP was  seen  to  be  lower  a f te r
acupunc ture  ind ica t ing  a  t rend  of  lowered
sympathe t ic  tone  in  th i s  pos t  t rea tment
group .  Wi th  change  in  pos ture  the  SBP
decreased  in  a  major i ty  o f  pa t ien t s  a l so
indicating a decrease in sympathetic activity
but ,  the  DBP d id  no t  show any  change .
Exper imenta l  s tud ies  f rom our  l ab  have
reported a depressor blood pressure response
fol lowing acupuncture- l ike  s t imula t ion  and
hence  a  change  in  au tonomic  ba lance
towards  increased  parasympathe t ic  and /or
decreased  sympathe t ic  ac t iv i ty  (22) .  The
average change in SBP and DBP in response
to  sus ta ined  handgr ip  d id  no t  show any
signif icant  difference between pre and post
t rea tment  g roup .  More  than  80% of  to ta l
subjec ts  (both  groups)  showed an  increase
in both SBP and DBP during handgrip test.
Following electro acupuncture no significant
change  in  b lood  pressure  was  found  wi th
handgrip. Middlekauff et al (23) reported that
acupunc ture  does  no t  a t t enua te  the  b lood
pressure  o r  hear t  ra te  response  dur ing
handgrip exercise or the cold pressor test in
heal thy  subjec ts .
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In  an imal  exper iments  e lec t ro
acupunc ture  has  been  shown to  improve
imbalance  of  au tonomic  func t ion ,  by
s t imula t ing  parasympathe t ic  ac t iv i ty  and
inhibiting sympathetic activity, in conscious
ra ts  under  res t ra in t  s t ress  (24) .  In  another
s tudy ,  on  anaes the t ized  ca t s ,  e lec t ro
acupunc ture  was  shown to  a f fec t
haemodynamics  th rough  modula t ion  of
efferent  sympathetic nerve act ivi ty (25).

A decrease in E: I and 30:15 ratios was
observed among post drug group as compared
to pre drug group,  suggest ing a s ignif icant
decrease  in  vaga l  tone .  Basa l  sympathe t ic
tone  was  found  to  be  h igher  in  p re  d rug
group as compared to post drug group. With
change in posture more number of  pat ients
showed a  fal l  in  SBP and a  lesser  number
showed no change af ter  drug therapy.  This
suggests a reduction in the sympathetic tone
in  a  few pa t ien t s .  The  average  change  in
SBP and  DBP in  response  to  sus ta ined
handgr ip  d id  no t  show any  s ign i f ican t
d i f fe rence  be tween  pre  and  pos t  t rea tment
group. More than 90% of total patients (both
groups) showed an increase in both SBP and
DBP dur ing  sus ta ined  handgr ip  t es t .  Few
studies have been reported where autonomic
functions were evaluated after drug therapy.
One s tudy reports  a  s ignif icant  increase in
R-R intervals in hyperthyroid patients after
pharmacological  t reatment  (26) .

In the present study, when compared, no
significant difference was found between post
t rea tment  acupunc ture  g roup  and  pos t
t reatment  drug group in  tes ts  for  E:I  ra t io
and 30:15 ratio. Sustained handgrip test did
not  show any  d i f fe rence  be tween  the  two
groups. More than 90% of the total subjects
in both groups showed an increase in both

SBP and  DBP dur ing  handgr ip .  However ,
blood pressure response to change in posture
revea led  more  number  o f  pa t ien t s  a f te r
acupunc ture  showing  a  fa l l  in  SBP as
compared  to  pa t ien t s  a f te r  d rug  therapy ,
suggest ing a decreased sympathetic  act ivi ty
in  the  af ter  acupuncture  group.

A s ign i f ican t ly  g rea te r  pa in  re l i e f  was
reported in response to acupuncture therapy
in pain patients as compared to a mild pain
re l ie f  observed  in  the  d rug  group .  In  a
randomized  t r i a l  compar ing  acupunc ture ,
s imula ted  acupunc ture  and  usua l  ca re  fo r
chron ic  LBP,  acupunc ture  was  found
ef fec t ive  in  these  pa t ien t s  (27) .  Based  on
publ i shed  ev idence ,  acupunc ture  i s  mos t
l ike ly  to  benef i t  pa t ien t s  wi th  LBP,  neck
pain, chronic idiopathic or tension headache,
migra ine  and  knee  os teoar th r i t i s  (28) .
Carlsson et al (7) in their study also found
that  acupuncture  may have a  superior  long
term effect on chronic LBP as compared to
a placebo.  However,  Van Tulder et  al  (29)
studied the effect iveness  of  acupuncture in
the  management  of  LBP in  11  randomized
controlled trials and observed that there was
no  ev idence  showing  acupunc ture  i s  more
effective than placebo or sham acupuncture.
Leibing et al (30) also studied the efficacy of
acupunc ture  in  131  sub jec t s  who were
randomly assigned to one of the 3 treatment
group:  t rad i t iona l  acupunc ture ,  sham
acupuncture and physiotherapy.  They found
a  s ign i f ican t  improvement  in  chronic  LBP
by acupunc ture  t rea tment  as  compared  to
physiotherapy but not as compared to sham
a c u p u n c t u r e .

In a comparative study of the analgesic
ef fec t s  o f  e lec t ro  acupunc ture ,  morphine ,
c lonidine  and a  combinat ion of  the  above,
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conducted in our lab by Shankar et al (31),
i t  was found that  a  combinat ion of  e lectro
acupunc ture  and  morphine  was  the  mos t
e f fec t ive ,  the reby  sugges t ing ,  tha t  e lec t ro
acupuncture  can be  used together  wi th  the
convent iona l  ana lges ic  the rapy  for  be t te r
response. A similar finding was reported by
Molsberger  e t  a l  (32)  when,  on compar ing
acupuncture with conventional therapy, they
found a significant decrease in pain intensity
and  longer  therapeu t ic  pa in  re l i e f  wi th  a
combination of acupuncture and conventional
therapy .  They  conc luded  tha t  acupunc ture
can be used as an important  supplement of
conserva t ive  o r thopedic  t rea tment  in  the
management  of  chronic  LBP.

C o n c l u s i o n

This  s tudy  has  shown an  a l t e red

au tonomic  s ta tus  in  chron ic  LBP pa t ien t s ,
revea l ing  a  reduced  vaga l  tone  and  an
increased  sympathe t ic  tone .  Fo l lowing
electro acupuncture and drug therapy, there
was a significant pain relief in these patients
accompanied  by  a  s ign i f ican t  reduc t ion  in
vagal tone and a decrease in the sympathetic
tone .  Thus  a  sugges t ion  f rom our  s tudy ,
which needs  to  be  fur ther  explored,  i s  the
association between alterations in autonomic
s ta tus  and  re l i e f  o f  pa in  in  pa t ien t s  wi th
painful  condit ions.

It was also observed that subjects in the
acupuncture group showed a better response
as compared to the drug group, and therefore
acupunc ture  can  be  cons idered  as  an
a l te rna t ive /add i t ive  t rea tment  fo r  chron ic
L B P .
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