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EVENT RELATED POTENTIAL (P300)

NORMAL VALUES FOR HEALTHY ADULT POPULATION

 INTRODUCTION

Electrophysiology is one of thefimportant branches

6f Neurology which has a significant role in’kthe
diagnosis and  management  of Various neurological
disoraeré. Among the available methods in the field Wdf
eiectrophysiology, evoked -potentials have an important
‘plaée in the‘fieldgof néurosciences. An evoked potential
is‘én electrical manifestation of brains tecepticﬁ of and
responsé to an exterhal stimulus. | e
Long latency evoked potentials related to the
aspeétsg of cognitioh procéSsing a;e ‘refeired to as

cognitive evoked potentials, or endcgenods potentials.‘

__Among the various endogenous potentials;P300 (P3) is the

~beét known and widely studied which is a"large positive
gﬂwave',occurriné Varoundf 300 MS. The other endogenous
,~poten£ialsf are’ l'PZ’NZ’ slow wavé (sW) and gthe
~cont1ngent negatlve varlatlon (CNV). ‘
There is lot of 1nterest grown 1n‘these potentlals

in the recent years because, of growth of cognitive

,psychology, and greatly increased interest in
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neurocognitive disorders. These event related potehtials
’(ERP) and in rparticulan.PBOO wave are accepted research
tools for the study of cognitive neurosqiences.,They are.
‘béing ‘ increasingly used  in  the diagnosis of

Neurocognitive disorders. Since these components are

'subjected,to various variables, including the laboratory

conditions, each electrophySiology lab should have its
own normative data of the control healthy'population, for
- the meaningful application of this \test for various

 disorders.

Most“’labo;atories engaged in the field of

: qgurocognitive' disorders, psychiatry, and behavioral

, neurélogy ‘have their own established normal values for

'population;‘In India,various neurosciences and psychiatry

_institutes; are employihg this test in  their

,laborato:ies,‘Jespecially in the fiéld of psychological

medicine. They have their own lab values for control

"‘pbpﬁlatlbn;'ﬂénCe,this prospéctive‘study was undertaken to
. estabLiSh 'thefnormal values of the healthy population
attending our institute.

S
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REVIEW OF LITERATURE

Evoked potentials are being increasingly used as

an objective tests of afferent function in patients with

‘, neurological diseases. (6)

The concept of wusefulness of brain waves in the

~assessment of mental events dates back to 1938, when

Woodworth in his survey of experimental psychology,

ventured to hope that brain waves might4be used in the

timing of mental events. (17). The presence of normal, or '

near normal sensory evoked potentlals does not guarantee

~ that the sensory 1nformatlon is actually utlllsed, llke
‘for example a perfectly normal BAQP may be recorded from

1nd1v1duals who are behav1ouraly bllnd. There are certain

compOnents of evoked potentlals, however,that‘ seems to

have an a53001at10n w1th the cognltlve processes.
Cerebral evoked potentlals can. be largely d1v1ded
into two categorles, stlmulus related and‘event related
;potentlals.”The stlmulus related'potentiels‘uéuelly heye
Jshort latency (Iess than 50 . MSSec) and are evoked by
"speCLflc stlmulus. They arep also called: exogehous
potentlals. The‘event related"potentlals (also called
t?endogenous potentlals, cognltlve potentlals) are usualiy

nonspecific for the klnd of ;stlmulus presents, and are
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knot localised to any specific eortieai sensory areas, but
i in&t@eé ihey are predominantlykrecorded oVer the midline
"eenfrdparietal, scalé locations, regaidless of the
:modalltles of stimﬁlus.’ Thej usually occur after 250
'MSec; are mostly susceptlble to psychologlcal 1nf1uences,
‘llke ~the psychophy51ologlcal state Qf subject, h;sé
’aiertness, atﬁehtion, memories  of relevant past
; fexperiences, expectancy and motivatien; k |

The credlt of exp051ng this cognitive potentlal to

‘kthe field of neuroscleces goes to Sutton et at (40).
;Varlous authors deflne P300 in kdlfferent ways. Accordlng
' to_Dechin et al (8) "It is a component with a latency
longer‘thaa 275 MSe;,positive in polarity at‘allymid~line
,eleetrode lbcaﬁiqns’ (in"comparison  with ’ a‘ﬁnéutral
f refereﬁce),' with maximum positivity at parietal and
,cehtfal iocations, elicited by‘task réleVant stimulus and

~ whose amplitude is affected by subjeétive probability and

task relevance of the stimulus' Douglas S. Goodin (6)

'defihed 'P3OO as an electrop051t1ve wave that occurs

k approx1mately 300 m.Sc after an 1nfrequent1y occurring
'istlmulusk to‘ which the subject is attending; J. Polieh'
defined‘it’asz a large ( 5-15 Mlcrovolts) 9051t1ve 901n9
: waveform that occurs with a modal latency of about 3QO'V

M. Se 1n normal young adults (28)
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6
P300 is a prominent electropositiVe wave that
occurs with latency that varies from 250 to"600 m.se,
depending on stimulns parameters. The maximum amplitude '
is over the midline central 'an§ parietal'regiOns.'It can
be e1101ted with stlmulus ofk‘any modality (4.5). The
various modalities of stimulation like;’auditofy,‘visnal' ;
and semato+-sensory Can‘fbe used. The most 'commonly;
employed method is the auditory odd ball paradigm,
becanse it is easy to; administer and feliably prodnces
readilY‘ identifiable P3gg component (32)., This method
VanOlVES presentatlon of unexpected or lnfrequent stlmull
randomly lnterspersed among more frequent stimuli. The
infrequént Stlﬁﬂll dlffers from the frequent¥on1y,'in
terms of frequency or 1ntensmty. The person is required
to be attentive to the 1nfrequent stlmull,andtignore'the,
frequentk“ones. 'After‘ 'averaging féw (ueualiy 20-30)
”infrequent stlnull,‘ the  letency’ and amplitude ere
analyzed. Tndeed the P3 amblitnde‘is so large thatotne
‘opsj'ree;onse;can be ‘1dentified in :a=single‘»triai.ane
,percentageoof tare 'stimuli'torregular ones ’ie; normally
10- 30% o |
The two parameters of the stlmulus, the;attention
xQof task relevance and frequency operate independently.

The infrequency is ,eupposed to. elicit  the Paa which,
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occurs slightly earlier and—has———a- more  frontal

distribution than the parietal maXimum P3b component,

p'which is elicited by attending to a faskl'relevant
,stimulus. The routinely elicited P3oo :epreeentse
. preéumably,ap sum'ofjthese, two components '(3); To nahe
k somef of the other paradigms are the omittedwetimﬁlus
fparadlgms, feed back and gue551ng paradlgm.'»The’P3k is
normally preceded by a negatlve component called N2 com-
ponent The amplltude of P3 ie qulte large as compared'to
the, other evoked potentlals, and hence an average of feW‘

;;esponses of rare stlmull~ls usually sufficient. The

V,'responses are usually recorded from a mninimum of four

. channels i.dﬁFz,Pz;%referenced to an indifferent scalp

"locatlon (eg: 1inked mastoid or ear lobule). 'The‘eye o

”movement artifact usually contaminate the P300 peak,ok
: hence they are monltored by fourth channel (6) ‘

~There are reports where in two subcomponents of

Pspg 2re obServed, Paa and P3b which are ellc1ted by both

audltory~and ,v1sual stlmull (41) (30) The P3 preceeds

'?jb?» The P3 is usually larger yln amplltude over the
Vfrontal ‘and central electrode s1tes, appear to reflect
»ﬁhe manlfestatlon of éﬁ early a%érting proceeSZ

 (4 S 19 36). Later peak has been“labelled the P * and

3b

‘correspondsk to, the memory,' updating ;andk attentionel
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allocation processes. (7,8). The appearance of these two
?eaks some times 1results in difficulty in iooating the
,eﬁact peagk and measuring the latency accurately. It is

suggested that the largest peak, having central parietal

. maximum amplitude ocourring with in the ;latency range,

‘appfOpriate for the age of thelsubject be employed as a
giVen individuals P; component. This so called PMAX
. approach has been evaluated and“found to produce

a con31stent overall data (28 30). Few of the studles take

,the average of these two peaks. However the origin of
a'tthese twoesubcomponentsk of PBOO is not definitely known
e , |
- Most studies have employed the audltory oddtball‘
~ parad1gm for eliciting P300, which requires patieﬁts

attentlon to concentrate on the odd stimuli. However few
 studies have shown that §300 can be e11c1ted even w1thout
the attentlon of the subject (32)(31) A small per cent of

.,otherw1se healthy populatlon do not generate P300 wave,

1nsp1te of repeated trlals. Most authors report a failure
 'rate of flve per cent or less (6,31,29), the reason for
rlwhioh is not known.Majority of the studies’take P300 aa

the 'poSitiVe component”occurring after about 300 (MSe)

i The kupper llmlt ~of the latency varles from nauthor to

author, exceptlng for few studles,most agree that it lies -
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9
between 400-500 m.se. (28,29,33). IR few studies the
% upper 11m1t is mentloned up to 700 - 750 MSe (i).

The latency is the important aspect of P300;as it

~is this part,whlch 1s of cllnlcal utlllty mostly, because

it reflects :ther speed of stlmulus ,cla531flcat;on
Hyresulting ,from, the discrimination of oﬁe ,event,'from
another, hen updating of the memory context occurs
p(Zl 22) 2 veriety of~normative reporte have foun&rthat
fthe 1nd1v1dual differences in ,P3 iatency froﬁ 'norma;t
1eub3ects, cerrelates w1th general,cognitive function as
ie$Seeéed kbykneﬁrcpsyhelogical as well as experimental
,,prQCedures. '
- Tbe latency is subjected toﬁvarioﬁs variables,jr
yapert :from the stimulus parameters,like;\ intensity of
}stlmulus r(Shorter iatency 'with increasingf ihtenSity)

(33) - The subject parameters are many 1nclud1ng the time

Me,ofxtest,,conducted, temperature, etc. (33) There is a

ketendency for the latency to be prolonged as the age"
!Qfadvances. In general the latency 1ncreases by 1.4 M. Se/Yr
’from adults to the old age (6.32) (34) The amplltude is

,tfalso varlable dependlng on the above parameter. It varles'

tei[dependlng on the amount of 1nformatlon providing by the

g1Ven htlmulus (38) For both latency and amplitude the

mpp‘tant ,gacto;‘ is the attention of the subject. In
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‘general the amplitude ’decreases with advancihg age, at a
ﬁate of 0.2 microvolt/yr (6). No significent change in
latency ,is¢'noted between males and females, although
Hslightly increased amplitude is seen in maies'es coﬁpered
_kto the females, mostly becaﬁse of ekull thickness and
o head smze (33) ” |

As far "as tthe site of origin of P306' is
Vconcerned;there is a lot of difference of opinion between
the various éuthors.'kMany areaek,of brain have been
postulated to be the souree‘of’generation 'of’P3 \wave,'
kthese ' lnclude dlencephalon ,'medial ‘,temporal lobe

,;structure, and varlous neocortlcal areas. Acéording to

‘ffMlchel Smith et al (19) 1t is the 1nfer10r parletal

 1obule that generates P3 component. Helgren et al (17)
proposed that P3,was genetated in hlppocampus. Ylnglihg
‘et,al (45) whlle stimulating the subcortlcal structures
forachron;c paln, recorded P3 from thalamus. Desmedt et
‘alk(6),proposed that P3’-ref1ects t:ansient,inhibitioh‘of

reticulothalamic cortical activating mechanism.

Applioations of P3gg® Since Sutton et al (41) first
descrlbed the ~ 300 potentlal the cllnlcal appllcatlon of
'thls 1n the dlagn051s of various cognitive dlsorders are

lncreas;ng. Because P3 appears to reflect memory and
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'decisioh 'making processes, it has abeen applied’ as an
index of information proceSSing in a wide range of normal
 and cognitively impaired subjects (28). Douglas et al (6)
'o’reported that in 'dementia’of ’variousketiologies 80 pert
””  :¢ent”had abnormally prolonéedaP3 'latenoy compatedvto‘the
age  control1ed subjects, since ftheny there is a greatl
interest in thelusetof'this ‘coponent.ih the 6iagnosis of
dementia, It helps to’differentiatefthe &pSeudo demehtia&
: ftom'true dementia; as only 4 per centt'of‘patients of
'ovariOus ‘pSYChiatric 1ilineSs had prolonged latency in

’, Douglas study. - ' v | |
| | Goodln et al (8) showed that the prolonged Py latency
 ¢reVsrted back to normal in some neurologlcal condltlons

'where the cause of dementla could be treated The P3'may'

be useful in dlfferentzatlng subcortlcal from cortical
'dement;as;(l3,14,40), Rosenberg et al (40) suggested that
P3_ oan,be utilised‘ to eﬁaluate the relative risk of
W“deﬁestiawin'Hohtiﬁgtoh;s chorea.,The latency was found to
e be prolonged in one fourth of the relatives of Huntlngton%
'chorea who were at rlsk - (35). P300 has been 1ncrea51ngly
employed in the assessment ‘of effect of psychotropic
aSubstances. (20,21) It has been studied in the assessment

| of early hepatlc encephalopathy (44).
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Itfie ehployed iﬁkaseessingethe alcoholic subjects;‘
and subjects with family history of 1alcoholism by
Pferfefferbaum et al (35) and by Belgleiter et ale(2},and
efound to'havebalﬁered P3 compared to the conttol groups.
Iﬁ is‘utilised to investigate the pathophysiology
of vérious neurobehaviorai sYndromes,'like’in 'asSeéeingk :
presopegnosia (3),’ inwmattention ‘following ,preftontal
lesions (19) and anosognosia (3).
In a studyHby Marsia et al (26), it was shown that
in ;narcolepsy, the lateth was normal, Whetek as the’
ampliﬁude:fﬁas;‘significantly efeduced. ‘P3y is used in

epileptic patients on antiepileptic drugs td assess the

f/effects of these drugs on cognition (7) It is employed as

‘a tool to predlct the outcome of nontraumatlc coma (36).
It may have a role 1n following the cllnlcal course of a
- dementing 111ne$s, monltorlpg response to treatment,end
,‘M%Qent;fyipg  patients‘ who are et a risk of developing
‘dementie (15,27). |
f it isﬂalsckutilised~to knpw the efficacy of drugs

like benzodiazepines (43)
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MATERIALS AND METHODS

The material for this study comprised 100 healthy
- subjects of different age.groups.fromi 21 to 60 Yrs and
~5ab§ue. These subjects included*staffp of our iustitute
'f:p 1ike; uuitQ ~helpers, staff nurses,doctors, and'friends“.
”upand relatives of thefpatients who visited b hospital.‘
~PA11 'these, Subjects.'were of 'differeut keducation —al
t*standard,'50cioeconomic status ahd"professioa. All the
ﬂfteéto subjeCts were ‘enquired kabout anyV neurological
;sfiliness:in‘the, past;mentai illness;fmemoryudéficits. of
5gany kkind,~head~ injury and drug 'intakes(drugs that are
”suppose& to have effect neurocognltlve aspect).',Only

e on .
?those who had none of the above problems were recrulted"m

tfor the study. Those subjects who had smgnlflcant hearlng
problems were not taken for the study., All the subjects

were explalned the purpose and the test procedure. The o

iéjwhcle populatlon was divided 1nto five age groups. Gr.I

. fcontained'subjects from 21-30 'yrs. Gr. II 31- 40, Gr 1T -

‘f4l—50 Gr. IV° 51 60 Gr'VV 61 and above. In each group, tenk
‘males and ten females were taken. The three subjects~ who
p'falled to record any P3 potentlals were excluded in the‘

fpflnal analy51s. Excludlng these three subjects the totalk

fwere one hundred.;;
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'All the subjects were made to sit comfortably in a
~chair, and asked to close the ‘eyes, and listen to the

stimulie which were delivered through the headphone. The

.ifrequencY and intensity of stiduli for both ears was
same. Most 0f the tests were conducted two hours after
the‘ intake of major meal. The room temperature was kept

‘COnstant at 250c during the test procedure. The machine

used was Dantec 4000 evomatic. A total of four channels
%“*,were used i,e Fz,CZ,PZ, referenced to the linked mastoids,
k7,and the fourth channel fOf _monitoring the extré ocular
4mavements,by keeping one electrode above thevdpper eye
‘lid'and~one\below the lower 1lid. The ground was placed on
the f@tehead. Two click stimuli, one non target at a ﬁone
fréqﬁenCY:of”looo HZ and anéther'théktarget at a tone

frequenCy,of 2000 HZ were delivered at 80kper cent and 20

.~ per cent ratio. The duration of each stimulus was kept at

- 50 M.Sc. the reise and fall time at 10 M.Se,and intensity

was 60 dl';spl'abdve the minimumihearing threshold. The

k,rate;ofzcliﬁkldelivered'was 1 per second. The band pass

WQS 0.3 to 2 HZ high pass and 30-100 HZ low pass.' SWeep

spéed was kept at 750 M.Se. The skin and scalp impedance’

was kept below 10.k.om. The subjects were requested to
- close their eyes, and concentrate on the target stimuli,

and to ralse the index finger whenever they heardthe
! - ’ \
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click.‘A totai of 3khtrials were dene for each subject,
first trial was discarded 'to allow the ‘subjects to
aecommodate te the’ test procedure. The second and third
: t?ieisewere considered for analysis. The P, potential wae
identified as thekmeSt prominent positive wave occufring
effer ZSCVM;SeQ and’with~in 750 M.Se}~in all~‘£he'£hree
electrode ?sites. After averaglng twenty target stimuli
for each trial the automatlc averager dlsplayed the mean :
of these twenty stimuli. The mean potential of each trial
was superéeimposed on"oheﬁ 'another, and when super
‘impOSable,ie waS'cohsidered for.analYSis, and meesurement'
of latency and amplitude was done. The time from the
/Stimﬁlus artifact to the peak of the 'promihent positive
- wave Was taken as latency. If wheﬁever,the peak was not
elea:,or if there were’two peaks, the average of these
~ was taken es latency; The amplitude was\taken froh base
_;1in¢ht°HE?3kxm,Aft¢re3‘4 trials, if the subjectfdié ‘not
- produce any P3,potential, it was cohsidered‘nct elicited.
Afﬁer ahaleing the laﬁenéy and amplitude for each

age greup,kall ﬁhe subjectSVWere grouped 'into two groups,
basedk on‘etheirk educational level - these kwho had
education upho tenth standardfwere grouped as group I,

- and fthOSe hhe ’had‘ beyond tenth standard as gr;II.

Similarly,‘baSed'en' the nature of profession, the whole
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16
population was divided into two éroups, gr. I included
unskilled (House wives, labourers, enemployed subjects)
andoskilled‘ (Nurses, doctors, engineers and teachers).
Also,based on whether ‘the subject came from urban and
:rural background, they were grouped inte.two gfoups. The
mean'flatency~’for the whole populatlon, for each age
group, and amplitude for each sex was calculated, ih each

age group, the lowest and highest latency was identified-,
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- RESULTS

A total of 103 subjects participated in this
fstudy. Among them no,response_(P3) ccouid~be‘e1icited\in,
three, after repeated’ trials. ,Theee three were not
coneidered for the final analeis. k At\ the end of
Sﬁbstracting these three non responders therekywereriOO
~ subjects for,’efinal analysis. The non‘ responders
constituted«2.9 percentage of the part1c1pated subjects.
The,mean,latency‘and»amplitude for the entire populatlonk
’at different electrode sites 1is giveﬁ ,in table-I. The
L amplltudekater was on the whole greater than the'other
electrode sites; The minimum latency recorded for the
"entire’ population of 100 was 258 M.Se, in a 43’yrkold
- male, and the max. latency was 468 M.Se in a 48 yr old
male subject. (Table 11). |
Table III(a) and (b)'shows the mean’latency and

7amp11tude for various age groups at the various electrodef

sites. However the mean lower latency was seen in the age

group«between 21-30 Yrs and the maximum was in 61 and

~above group The oldest subject in thiskstudy was 74 yr

old, Who had the mean latency of 368 M.Se.
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The mean latency for the entire population
irrespective of age, sex and electrode site was 341.8

M.S¢. and amplitude was, 8.65 microvolts. The mean

; lateﬁcy'rfor all male subjects was 338.6 M.S¢ with an
: amplitude“of 10.03 Minovolts (Table IV)‘for females it
was (344. 95) M. Sg and amplltude of 8 Mlcrovolts.
There were seventy ‘one subjects who had thelr
education upto tenth class (gr.I) and twenty nine who had
: eboVe'tenth class ‘(grQII), The later age group included
highlyvqualified‘ docteis; engineers, etaff nurses and,
teachefs; The mean latency at the three electrode’sitee

was 341.46 M.Se.(SD.31.40) for group.I, and 343.18 M.Se¢

(Sd:40.34) for gr.II. There were 32 subjects with skilled
kprdfession and 68 with unsk;llea prOfeSsion. The mean
latency for skilled professionals was 344.17 (SD’42717)
and for unekilled it was 340.53 M.sSe (SD: 29.97). There
tf;f' ewasfdifference of latency’andyamplitUde between urban and

rural population. (Table.V)
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TABLE I

- MEAN LATENCYHAND AMPLITUDE FOR THE 100 SUBJECTS

———— . ———— ——_— —— o~ — —————— —— - t— - —_—— ———_— ———— - t—— " ———— -

FZ CZ Pz
‘Amplitude 8.7691  8.6548 9.8008
(Microvolts) (4.8158) (5.0822)  (4.8628)
Latency . 341.1100 341.5000 342.7680
(MS) (34.0600)  (34.2193) (33.9739)
__________________________________________ Dol
’TABLE IIV

SHOWING MINIMUM AND MAXIMUM LATENCY AND AMPLITUDE
AT VARIOUS AGE GROUPS

——————— o — I - - W o — o — N S W W - o S U W —_—. G- —

~Age Latency(M.Ses) Amplitude
(Yrs) : L (Microvolts)
T T i Mol M
21-30  290.60 ~370.00 2.41  23.00
3if4o . 269;30 ‘ ,k 400.00  3.44 2250
41-50  258.00 465.33  1.50° * 18,10
51-60  302.00 43133 0 2.4 16.43
- _ - L . | ,
above  312.00 444.66 2.08 16.21
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TABLE - III (a)

- SHOWING MEAN LATENCY AND AMPLITUDE FOR
VARIOUS AGE GROUPS

e o - ————— - G_- - — o f————— —_— —— - - ———_. o~ o~ —— —— —————— - —-—— — -

Age ' : Latency(M.See) Amplitude
Group ' : (Microvolts)
FZ . CZ Pz FZ cz Pz

—— oG Gae B G- G - G O — - " G G " G WS G G — ann W Gon G G . - — — . —— - —— " - — -

 21-30 316.000. 316.000 319.000 8.415 8.430 8.430
31-40 334.000 337.000 337.000 10.250 11.200 11.200
41;59 332.000 332.000 334.000 8.715 8.120 9.400
51-66 358.000 356.000 356.000 7.180- 5.930 9;800

‘above 358.000 356.000 356.000 7.8000 7.8000 8.430

———_—-——————_—_——————_—————.——_-———————————————————————-—-—

: s Name :
SREE CHITRA TIRUNAL INST!TUTE FOR MEDICAL SCIENCES AND | Page ‘ of
TECHNOLOGY TRIVANDRUM 695011 'Dam ‘ :
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TABLE - III(b)

- TABLE SHOWING MEAN LATENCY (MS) AND AMPLITUDE
(MICROVOLTS) IN VARIOUS AGE GROUPS

D T s e

= 21-30 31-40 41-50 51 60 61 and
- e above
; Qu§LE:;
F  330.00  326.20 325.60 353.60 355.80
.4 112.49) . .(12.48) (8.29) (7.15) . (9.05)
~ C  330.00  326.40  325.20 1355.00 354.70
% (12.39) . (13.59) @ (7.13) (6.56) (6.28)
P 330.00 328.40  326.40 365.09 366.66
2z (13.21)  (13.45)  (9.54) (10.26) (9.17)
FEMALE _
F 313.10  335.00 340.60 365.09
% 6,52)  (9.01)  (7.99) (7.79)
c  312.90 336.00  343.80 364.54
Z . te.77) . (8.89)  (8.61) (8.55)
P 313.80 336.60 349.00  364.90
- (7.36) (B 97) (10. 04) (10.26)
Name

;‘EE CHITRA TIRUNAL INSTITUTE FOR MEDICAL SCIENCES AND Pago
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TABLE - IV

SHOWING MEAN LATENCY AND AMPLITUDE FOR

MALE AND FEMALE SUBJECTSAT DIFEERENT:AGE GROUPS

Age Latency(M.See) Amplitude
Group (Microvolts)
(Yrs) g
Male Female Male Female
21-30 . .312.9 313.266 12.7043 6.889
o (21.6654) (21.665) (6.2026)  (3.1416)
31-40  326.933 335.866 13.13 '8.9596
:  (22.669)  (32.492) (5.9312)  (5.066)
41-50  325.8 344.000 8.8721 8.8856
e (24.9586) (44.889) (5.2914)  (4.4127)
51-60  354.5333  364.8455 7.2146 8.8632
(42.3248) (19.0466)  (2.7932)  (4.3212)
above 356.1666  366.3704 8.1733 7.3222
(35.6834) (31. 4581) (4.3452)  (3.4649)
?
A\

\S'REE CHITRA TIRUNAL !NSTITUTE FOR MEDICAL SCIENCES AND | Pege
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DISCUSSION
| N
‘This ' study included population at random
lrrespectlve of age, sex,education and social backFround
The grand mean latency of the all one hundred subjects is
in accordance with most studies (3,1,28,7,8). The mean

‘latency and amplitude for various age groups are with-in

‘the normal range. However there was no linear increase
within the increasing age groups as seen in table-3. Most
of the available studies mention about ‘the 1linear
ianeaSe of laten¢y "and decrease of amplitude with age.
In this study also, the mean lowest 1aténcy. was in the
’younger age group,and hlghest mean Jlatency was in olderk
 age group,jexcept that the latency in the age‘group of
f41550 yrs. which was 1lower than the age group below it.

 The latency in our female subjects was slightly higher

than the males, but it was not significant, and it is-

similar to the observation of‘ others (1,3,28,33). The\

amplitude was higher in younger age group as compared to

older age; Therekwas a suggestion of higher amplitude in

male subjects, similar to the observation of J.Polich
. 433). The‘overall' émplitude of\P300 was slightly léwer as

compared to other studies (1.5,3). The amplitude at

Name

SREE CH!TRA TIRUNAL INSTITUTE FOR MEDICAL SCIENCES AND | Page ot
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noted in Table-III is similar to other

various sites as
 studies. The maximum amplitude of P3 was obtained at
’"’fparietal region, howeVer there was npo proportlonate

. incfease of amplitude when”compared to FZ and,CZ s;tes,_t

°?ystud1es.
The latency and amplltude were analyzed separatelv~

c :Sk1lled and unskllled populatlon. - The funsklllec;

M*yopulatlon had sllghtly shorter latency than the skillec

]}latency was w1th in 380 M Se. and had the mean amplztude'

*than the other age groups, except for one who was 7-‘,
wiﬁyrs.f old who recorded an amplltude of 15 60 mlcro volt-~
V”fat PZ.,However the mean hlghest amplltude was recorded 1'

‘,ysubjects betweeanlvBO yrs. Majorlty of these sub;ectsf

”;who recorded hlgher amplltude were males,— even in ;the f

dlfference was observed. The latency of

¥

ﬁlolder malek‘subjectS'wes,;shorter than the' age matchec &
'females.,edw “ | ’

“ lﬁs When thevtwo groups kOf'educatlonal'standard were
"ltcoméared for the latency and ~amplitude, no;'significenee

%‘dlfference‘ was observed None of our subjects were

;Theréi was no significant,kvariations yin ~the letency uf
‘ibetWeen the different sites. None of our subjects had

‘°""l tency beyond 468 M.Se. which is fsimilarkto most of the

fffones. Among the four ~sub3ect5' older'than‘ 70 yrs. the .

Nome = |

E CHITRA TIRUNAL INSTITUTE FOR MEDICAL SCIENCES AND
NOLOGY, TRIVANDRUM 695011 .
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