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INTRODUCTION

Nerve conduct ion s tudy has emerged as
a  too l  for  d iagnos ing  var ious  neuro logica l
d i seases .  Dependence  of  nerve  conduc t ion
parameters on intrinsic factors l ike age and
sex  as  wel l  as  on  ex t r ins ic  fac tors  l ike
tempera ture  i s  wel l  known.  La te ra l iza t ion
of various cerebral functions is well  known
which  inc lude  speech  and  language ,
v i suospa t ia l  re la t ions ,  ana lys i s  o f  face ,
recogni t ion  of  mus ica l  themes  and  use
of  hand  for  f ine  motor  movements .
Disproport ionately large numbers of art is ts ,
mus ic ians  and  mathemat ic ians  a re  l e f t
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handers .  Lateral izat ion of  nerve conduction
ve loc i ty  i s  a l so  expec ted .  S imi la r ly  l e f t
handed subjects may have different auditory
and visual reaction t imes as compared with
r ight  handed ones .

Reference  da ta  on  the  normal  range  of
conduc t ion  ve loc i ty  i s  necessary  fo r
compar i son  purposes  in  l e f t  handers .
Cur ren t ly  the  same re fe rence  da ta  i s  used
for  bo th  r igh t  handers  and  le f t  handers .
Therefore,  in  this  s tudy we have compared
motor as well as sensory conduction velocity
in both r ight  and left  median nerve in lef t
handed heal thy medical  s tudents  with their
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right handed counterparts. Moreover we have
also compared auditory and visual  react ion
t imes  in  l e f t  handed  sub jec t s  wi th  r igh t
handed ones to see if any observed difference
in nerve conduction velocity translates into
difference in reaction time, which will have
real  l ife implications.

METHODS

Recruitment : Study was performed in 84
medical  s tudents  of  Maulana Azad Medical
Col lege  of  the  age  be tween  17–21  years .
S tudy  was  per formed in  accordance  wi th
ethical standards of the institute. 72 subjects
were right handed (54 males and 18 females)
and  12  were  le f t -handed  (9  males  and  3
females ) .  Those  who used  the i r  l e f t  hand
either for dexterity or strength or both were
labe led  as  l e f t  handers  (1 ) .  Male :  female
ra t io  was  kep t  a t  3 :1  in  bo th  the  g roups .
Exc lus ion  c r i t e r ia  inc luded  any  metabol ic
disease,  compression neuropathy,  symptoms
of  abnormal  sensa t ion  or  numbness ,
per iphera l  nerve  in ju ry ,  rad icu lopa thy ,
cerv ica l  spondylos i s  and  any  aud i to ry  or
v i sua l  impai rment .

Testing equipment and procedure: Nerve
conduc t ion  s tud ies  were  per formed on  EB
Neuro ( I ta ly)  system using MYTO CE0051
sof tware .  Subjec t s  were  a l lowed  to
acclimatize in air-conditioned room (25°C) for
15 minutes before the procedure. Recordings
were  ob ta ined  a t  fo l lowing  ins t rument
sett ings: For motor studies:  sensit ivity:  2–5
mv/mm, low frequency fi l ter:  2–5 Hz, high
frequency fil ter:  10 KHz, sweep speed: 2–5
ms/mm. For sensory studies: sensitivity: 10–
20 µv/mm, low frequency filter: 5–10 Hz, high
frequency filter: 2–3 KHz, sweep speed: 1–2
ms/mm. Stimulation was done using standard

supra-maximal technique using a square wave
of 0.1 ms duration. Distances were measured
us ing  a  meta l  t ape .  S imple  audi to ry  and
visual  reac t ion  t imes  were  measured us ing
a  smoked  drum and  a  s igna l  marker  as
record ing  appara tus .  For  s imple  aud i to ry
reac t ion  t ime  e lec t r ica l  c i rcu i t  was  made
which  inc luded two tap  keys  and  a  s ignal
marker in series.  Tapping sound of the tap
key  was  used  as  the  aud i to ry  s t imulus .
Subjects responded by lifting the right index
f inger  f rom the  second  tap  key .  Subjec t s
were  hab i tua ted  wi th  the  t app ing  sound
severa l  t imes  before  the  p rocedure .  For
v i sua l  reac t ion  t ime  a  s imi la r  c i rcu i t  was
made which included a bulb as a light source.
Af te r  becoming  hab i tua ted  to  i t ,  sub jec t s
responded by l i f t ing the index f inger  f rom
the second tap key.

Parameters  s tud ied :  Motor  as  wel l  as
sensory conduction velocity of both right and
lef t  median  nerves  was  measured .  Latency
was  measured  as  t ime  in te rva l  be tween
s t imul t i s  a r t i fac t  and  onse t  o f  e lec t r i ca l
response .  Nerve  conduc t ion  ve loc i ty  was
calculated by dividing the latent  period by
nerve length. Reaction times were measured
in mil l iseconds.

Analys i s :  Resu l t s  were  expressed  as
mean±S.D. Comparisons were made between
groups by unpaired ‘t’ test. P-value, less than
0.05, was considered as significant.

RESULTS AND DISCUSSION

Sensory  conduc t ion  ve loc i ty  in  r igh t
median nerve was significantly higher in left
handed subjects (P=0.024; Table I).  Sensory
conduction velocity in left median nerve was
a l so  s ign i f ican t ly  h igher  in  l e f t  handed
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proposed that this along with other probable
genes  might  be  respons ib le  fo r  l a te ra l i ty .
Peripheral nerve conduction parameters have
been  s tud ied  by  var ious  workers .  In  th i s
study we report a significantly higher sensory
conduction veloci ty in lef t  handers both in
right  and lef t  median nerve.  Asymmetry of
sensory conduction velocity was also detected
by Bromberg et. al. (4) although no sensory
la te ra l i ty  was  demons t ra ted  by  Tan  (5) .
Higher  sensory  conduct ion  veloci ty  in  le f t
handers may be because of  genetic  reasons
and  th i s  may  somehow cont r ibu te  to
functional differences during growth in early
childhood. Further, this difference should be
taken  in to  account  before  making  any
neuro log ica l  d iagnos i s  in  l e f t  handers .
Fur ther  work  i s  requ i red  to  f ind  ou t  the
phys io log ica l  bas i s  o f  h igher  sensory
conduc t ion  ve loc i ty  in  l e f t  handers .  Our
s tudy  a l so  demons t ra tes  tha t  the re  i s  no
s ign i f ican t  d i f fe rence  in  motor  conduc t ion
velocity of right as well as left median nerve
in  le f t  handed  sub jec t s  as  compared  wi th
r igh t  handed  ones .  Cont ra ry  to  th i s ,
Sa th iamoor thy  e t  a l  demons t ra ted  a
significantly lower motor conduction velocity
of  r igh t  median  nerve  in  l e f t  handers  as
compared with right handers (6). Nevertheless,
s imi la r  f ind ing  in  l e f t  median  nerve  was
absent .  In  another  s tudy motor  conduct ion
velocity in right and left  median nerve was
found to  be  same (5) .  Symmetry  of  motor
conduct ion veloci ty  was a lso confi rmed by
Bromberg  e t  a l  (4)  a l though motoneurones
of  sp ina l  cord  supply ing  r igh t  upper  l imb
was  found  to  be  la rger  as  compared
with motoneurones supplying left upper limb
(7).

Assoc ia t ion  be tween  handedness  and
reaction time has not been studied in detail.

TABLE I : Nerve  conduc t ion  ve loc i t i e s  and  reac t ion
t imes  in  r igh t  and  l e f t  handed  sub jec t s .

L e f t R i g h t
P a r a m e t e r h a n d e d h a n d e d

(n=12) (n=72)

Sensory conduction
velocity (m/s)

Right median nerve 67.92±4.84* 61.33±3.84
Left median nerve 68.52±5.37* 60.49±3.14

Motor conduction
velocity (m/s)

Right median nerve 60.41±3.79 59.83±3.27
Left median nerve 64.35±5.18 60.84±4.06

Auditory reaction 186.67±16.66 167.22±23.24
time (ms)

Visual reaction 3 2 8 . 3 3±19.43 342.78±25.01
time (ms)

Values  a re  expressed  as  mean±S.D.  *P<0 .05
compared  wi th  r igh t  handed  sub jec t s .

Handedness  i s  p r imar i ly  because  of
dominance  of  spec i f ic  cerebra l  hemisphere
a l though  per iphera l  fac tors  may  a l so  be
involved .  Gene t ic  theory  i s  mos t  wide ly
accep ted  in  exp la in ing  the  onse t  o f
la te ra l i sa t ion  (2 ) .  Corba l l i s  p roposed  the
emergence  of  ‘dex t ra l ’  (D)  a l l e le  wi th
evolution of Homo sapiens in Africa (3). He

subjec t s  compared  wi th  r igh t  handed  ones
(P=0.0023). Contrary to this motor conduction
ve loc i ty  o f  r igh t  median  nerve  was  no t
significantly different in left handed subjects
as  compared  wi th  r igh t  handed  sub jec t s
(P=0.77 ;  Table  I ) .  S imi la r ly  d i f fe rence  of
motor  conduc t ion  ve loc i ty  in  l e f t  median
nerve was also not significant in left handed
subjects as compared with right handed ones
(P=0.19) .  Simple  audi tory react ion t ime as
well as simple visual reaction time were also
s imi la r  in  l e f t  handed  group  as  compared
with right handed group (P=0.35 for auditory
reaction time and P= 0.69 for visual reaction
time; Table I) .
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Our  s tudy  does  no t  show any  cor re la t ion
between handedness  and e i ther  audi tory  or
visual reaction time. Our results are similar
to  the  resu l t s  o f  the  s tudy  car r ied  ou t  by
Annet t  and  co-workers  a l though  they
detec ted  some s t imulus  la tera l i ty  (8) .  Lef t
handers  are  s ignif icant ly  s lower  in  making

the  f i r s t  move  in  Tower  of  Hanoi  t ask
a l though  comple t ion  t ime  i s  same in  bo th
r igh t  handers  and  le f t  handers  (9 ) .  We
therefore propose that although left  handers
may have more cautious cognitive style but
simple reaction tasks are performed by left
handers after same latent period as compared
wi th  r igh t  handers .
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