Indion ¥, Pychiat. (1980), 22, 151185

HABITUATION OF ALPHA ATTENUATION RESPONSES IN DEPRESSED
PATIENTS AND NORMAL SUBJECTS

P, K. CHATTOPADHYAY? (Cal), D.M. & S.P., Ph.D. (B'Lore), Ph.D. {London},

A. R. ROY,* M.A. (Cal),
P. K. BISWASS, M.A. (Cal),
A. K. BHATTACHARYYA¢, M

A., (Cal).

SUMMARY

Habituation of alpha attenuation responses {AAR) obtained from a group of 20 depressed patients

was compated with a geoup of 20 matched normal controls,

The slope of the AAR habituation curve over trial

showed that the normals habituated much quickly than those of patients. The findings were interpreted in
teems of the level of arousal of the patientsfsuhjects tested,

Measurement of latency and duration
of the alpha attenuation response (AAR)
to successive redundant stimuli has been
considered as an index of central habitua-
tion {Milstein et al., 1969}, Research litera-
ture on habituation of AAR reported a
pattern of decreasing duration of responses
to repeated stimulation which tend to reach
an asymptotic level (Morrell & Morrell,
1962). Wells (1963) and Milstein ef al,
(1969) obtained differences in habituation
of AAR in both psychiatric and neuro-
logical patients as compared with normals.
The habituation curve of the brain-damaged
group diminished at a more rapid rate
than did the habituation curve of the nor-
mals, Milstein & Stevens (1967) and
Milstein et al. (1969) reported that in
hospitalized schizophrenics the duration of
alpha block declined expenentially and
the latency increased as the experiment
continued. In contrast, the legally com-
mitted schizophrenics in their study showed
an initial shorter latency of responses but
failed either to shorten duration of alpha
blocking responses or lengthen the latency
torepeated presentation of stimutus, Gastaut
& Bert (1961) using rhythmically repeated
visual stimulus on normal subjects obtained
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rapid habituation of AAR usually between
the third and the eighth presentation,
Wilson & Wilson (1959), on the other hand,
reported that even repeated photic stimula-
tion for long period did only partially shorten
the AAR in normal subjects, whilst in
another study Erwin ef al. (1961) demon-
strated a significant decrease in duration of
AAR only when serially decreased stimulus
intensities were presented.

In general, however, the nature of the
existing literature in this field of research
gives an impression that there is dearth of
studies with the problem of AAR habitua-
tion in relation to mental patients, and more
so regarding those suffering from patho-
logical anxiety and depression. Polson &
Gottlieb (1961} studied the latency and
duration of AAR to single flashes in a group
of depressed patients and normals, but the
groups did not differ in their response
habituation trend. Wilson & Wilson (1961),
on the other hand, found longer duration
and delayed habituation of AAR in de-
pressive than normals. Such inconsistency
in the literature could be atiributed to
sampling bias, variability in recording tech-
nique from one laboratory to the other
and so on. On the whole this inconsistency
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in the literature reflects lack of theoretical
supposition regarding psychophysiological
corrclates of psychiatric complaints like
anxiety and depression,

The purpose of the present study was
to examine the nature of habituation of
AAR in a group of depressive patients and
to comparc with those of normal subjects,

METHODS

Subjects

Twenty male patients suffering from
neurotic depression (DSM II, APA, 1968),
mean age 27.2 yrs., having had their first
attack of illness and free from any organic
pathology were tested. They were drug
free at the time of testing and the mean
duration of their illness was 12 months,
Each patient was thoroughly examined
by a psychiatrist. Subsequently, a check
on diagnosis was made on MPQ, by a psy-
chologist. When the diagnostic opinion of
the psychiatrist tallied with that on MFPQ,
patients werc taken up for the study.

Twenty post graduate students (mean
age 24.3 yrs), free from any sort of psy-
chiatric and neurological complaints, acted
as normals. To rule out the possibilities of
organic involvement as well as psychiatric
complaints in control group all the ten
normals were also selected following the
same procedure as applied for the patients.

Both patients and normals were matched
in age and sex,

Materials used :

(1) Multichannel Recorder (Polyrite,
INCO, Chandigarh, India) with its
accessories,

(2) Lead pad surface electrode (8 mm.
diameter and 2.5 mm. thtckness),
{(Lader, 1975).

(3} Rubber grommet (7 mm. diameter
and 14 mm. depth), (Lader, 1975),

(4) A visual stimulus of 9.05x10%
candles/mir.3 intensity (Qhattopadh-
yay ¢ al., 1980),
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{5) EEG c¢lectrode jelly manufcatured
by INCO, Chandigarh, India.

Experimental conditions and procedure.

The subject was asked to lay down on
a bed in the experimental room. External
noisc was controlled as far as practicable,
Electrodes were fixed on O, and C; areas
of the scalp (10-20 system, Jasper, 1959),
cleaned with half a half ether acetone
solution. Rubber grommets were fixed on
cach of these selected areas of the scalp and
held in position using collodian gum. A
necessary quantity of electrode jelly was
pushed into the rubber grommets and
electrodes were inserted into the grommets.
The electrode were connected to the input
of a INCO Low Level AG/DG amplifier
which was calibrated to a EEG signal of
50p V/em. at a time constant of 0.05 sec.
The stimulus light was placed at a distance
of 30 cm. from the glabella of the subject
{Milstein, 1974). The subject was asked to
close his eyes and relax. EEG was recorded
in resting condition for 10 minutes. This
was done to obtain a quantitative measure
of his base level alpha. Subsequently a
series of 20 flashes each of 10 p sec. dura.tlon.
were given to the subject. The flashes were
given randomly only when the alpha cycle
started and three successive alpha waves of
similar amplitude as that of his base level
wereseen on therecording chart. Thepaper
speed was 25 mm. per sec.

Analysis of tracing

With reference to the pre stimulation
alpha, at least 50%, reduction in amplitude
{Wilson & Wilson, 1959) subsequent to the
stimulation was considered as an attenua-
tion response. The responses were measured
from the crest of the last complete alpha
wave following the stimulus to the crest
of the first of the next sequence of three
or more alpha waves to reappear. The crest
to crest distance was measured in mm.
which was later converted in sec. to get the
duration of AAR.
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While presenting the results in graphic
form, mean of each successive five responses
was taken as a block and thus there were
five blocks out of 20 responses obtained from
each of the subjects. Such a presentation
appears to give much more meaningful
information than ploiting in response to
response manner. (Chattoapadhyay et al.,
1980).
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Showing habituation of AAR in patiens
and normals,

Fig. 1.

From the figure it is evident that the
slope of the AAR habituation curve over
trials was much steeper in case of normals
than those of patients. From the mean
scores it was evident that the normals were
able to regain their post stimulation alpha
amplitude after the 20th. stimulus almost
to the same extentas those of the pre stimulus
alphie ampl:tude whilst for.ighe patients
such rcoovcry was very sluggrﬁ'

DISCUSSION e

At present there is lack-of standard
criteria in interpreting what constittites alpha
blocking and what could be the best measure
of is. Early studies of AAR were mainly..con-
cerned with the determination of the ‘latency’
of response (Jasper & OCruikshank, 1937).
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Latter workers, however, were concerned -
with the duration of response (e.g.
Wilson & Wilson, 1939) and still later
Mulholland & Gaseon (1972) and Mils-
tein (1974), in this connection, pointed out
that the latency values of AAR are found
to be less reliable than the measures of
duration. Hence, in the present study, the
measures of duration of AAR was given
importance,

From the existing literature it appears
that auditory stimulation has been em-
ployed relatively less frequently than visual
onesin brain potential studies. In areview,
within this frame-work Bakes (1939} stated
that auditory stimulation seemed to have
yielded less promising observable results
comparing with visual ones. Similar argu-
ments were also put forward by Travis &
Egon (1938). Therefore, in the present
study, visual stimulation was preferred.

Information supplied in the literature
concerning the reliability of measurement of
alpha attenuation (AA) seems to he very
much scattered, except for the study of
Blum (1957) where a reliability of 809,
was reported. Most workers (Stern ef al.,
1961; Wells, 1963} have used subjective
criteria to evaluatec AA. But Knott & Henry
(1961) and Visser (1961), in an attempt
to quantify such measures of AA found
alpha blocking as a 5%, reduction in the
alpha amplitude in the three or more alpha
waves during a certain period of time,
This, being the best- available objective
criterion uptil now, was considered as the
criterion of attenuation in the present study,

Several studies have reported (e.g.
Morrell & Morrell, 1962) a pattem of
decreasing duration of response to repeated
stimuli tends to reach an asymptotic level.
A similar response trend was much more
evident in the normal subjects of the present
study thatt those of patients. Such asymp-
totic nature ol curve indicates that normal
subjects recover very quickly from AA,
whereas the patients’ 'showed much longer
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recovery, There is considerable evidence
at the moment (Sayer & Torres, 1966) to
individual variations in response habitua-
tion due to variations in state of arousal.
Habitnation of AAR being a determinant
of arousal (Lader & Wing, 1966) and high
arousal being associated with slower res-
ponse  habituation, it could be said that
the patients in the present siudy were much
more aroused than the normals. _
Jus & Jus (1960} concluded that AAR
is unconditioned response and doesn’t habi-
tuate. Several other research workers have
reported cither partial habituation or com-
plete failure to obtain habituation of AAR
{Roger ¢ al., 1958). Wells (1962), however,
contradicted Jus & Jus’s (1960) seudy and
reported that AAR is not an ‘unconditioned
response’. Our present findings also support
Wells (1962). Polson & Gottlieb (1961)
failed to differentiate between normal and
depressive patients on the basis of AAR
habituation while Wilson & Wilson (1961)
found longer duration and ‘delayed habi-
taasion of AAR in depressives than normals,
Our present findings, thus, add a further
support to Wilson & Wilson (1961),
Rate of habituation is mainly a func-
tion of the level of ONS arousal, If the
level of arousal at a particular moment is
low, the intrusion of a repetitive stimulus
has only a minimal effect in raising the
arousal level further (Lader & Wing,
1966). Conversely, if the level of arousal
is high, no habituation would be ex-
pected ; instead, the level of arousal becomes
even higher (Katkin & McCubbin, 1969)
with successive stimulus repetition. In case
of normal individuals cven if a stimulus
becomes stressful and his GNS arousal is
raised momentarily, he tries to adapt to the
situation and thereby shows a fall in his
level of arousal. But a converse appears
to be true in individuals having higher
level of arousal. Hence, from the above
theoretical consideration it may be con-
cluded that the findings obtained in the
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present study are indicative of lower arousal
and rapid habituation of AAR in normals
than the patients suffering from depression.

REFERENCES

Baxss, F. (1939). Effects of response to auditory
stimulation on the latent time of blocking of
the Berger thythm. J. Exp. Pasychol., 24, 406.

CRATTOPADHYAY, PLK., Roy, A.R., BRATTACHARYYA,
A. K. & Buswas, P, K. (1980). Skin con-
ductance recovery limb in severely mentally
retarded children. Ind. J. Clin. Psychol. In
Press.

EawN, C.W.,LErNER, M., WiLson, N.J., & WiLsoxn,
W. P. (196§). Some furtner observation on
the photically clicited arousal response. Elec-
troenceph. Clin, Neurophysiol., 13, 391.

Gastaur, H & Berr, J. (1961). Electroencephalo-
graphic detection of sleep induced by repetitive
sentory stimuli.  In G.W.E. Woisteinholmeand
M’Conor (Eds.}, CIBA Foundation symposium
on the nature of sleep.  Little, Brown and Co.,
BRoston. i

Jarrer, H. H. (1959). Report of the committee on
methods of clinical examination of ¢lectroen-
cephalography. Electroenceph. Clin. Neuro-
physiol., 10, 370.

Jasrex, H. H, & Cruixsuank, R. M. (1937}, Elec-
troencephalography : II. Visual stimulation
and the after-image as affecting the occipital
alpha rhythm, ]J. Gen. Psychol., 17, 29,

Jus, A, & Jus, C. (1960). Etude de Dektinction
per repetition de I' expression EEG du reflexe
d'orientation ¢t de I’ action due frein externe
sur les reactions EEG aux diflerents stimuli
chez I' home. Electroenceph. Clin. Neuro-
phbysiol., Suppl., 13, 321.

Karxmi, E. 8, & McCupey, R. J. (1969). Habitua-
tion of the orienting response asa function of
individual differences in anxiety and auto-
nomic lability, J. Abn. Psychol. 74, 54,

Kwnott, J. R. & Henzy, C. E. (1941). The condi-
sioning of the blocking of the alpha rhythm of
the human eclectrocncephalogram. J. Exp
Paychol., 28, 134. .

Lapsr, M. H, (1975). The psychophysiology of men-
talillness. Routiedge & Kegan Paul. London

Laozr, M. H. & Winog, L. (1966). Physiological
measures, sedative drugs and morbid anxiety.
Oxford University Press.

Musrew, V. (1974). Alpha wave phase and alpha
attenuation. Electroenceph. Chn.  Newuro-
physiol., 37, 167."

Mnwrem, L. & Stuvess, J. (1967). Habituation
of the alpha blocking response. Electroenoeph:.
Clin. Neurophysiot., 29, 77.



ALPHA ATTENUATION RESPONSES IN DEPRESSED PATIENTS

MisTam, V., STEVENS, J. & Sacupevex, K. (1969},
Habituation of alpha attenuation response in
children and adults with psychiatric disorders.
Electroenceph. Clin. Newrophysiol., 62, 12.

Momrzot, L. & MogreLe, F. {1962). Non-tandom
oscillation in the response duration curve of
electroencephalogtaphic activation. Electro-
enceph, Clin. Neurophysiol,, 14, 724,

Musarv,H.N.(1965). Development of the paranoid,
depressive, manic and anxiety scales. Trans
All Ind. Ins. Meat. Health, Bangalore, §, 50.

Muousorranp, T. B. & Gascon, G. (1972). A guan-
titative EEG index of the orienting response
in children. Electroenceph. Clin. Neuroph-
siol., 33, 295. :

Porson, C. W. & Gorruies, G. (1961}, A longi-
gitudinal study of the electroencephalographic
arousal response in depressed patients. J. Nerv.
Ment. Dis., 133, 524.

Roger, A., Voronm, L. G, & Sokorov, E. N. (1958).
An electroencephalographic investigation of

- the temporary connection duting extinction of
the orienting reflex in man. Pavolv. J. Higher.
Nerv. Activ., 8, 1.

Saver, K. E. & Torres, A. A, (1966). Effect of

M PN}
RELEARTS SN

T

155

anxiety on alpha responsiveness to light ati-
mulation. Psychol. Rep., 19, 1143,

Stern, J. A., Das,"K. G., Axperson, J. M., Bwopy,
R. L. & SurruL, W. {1961), “Conditioned™
alpha desynchronization. Science, 134, 368,

Travis, L. E. & Eaon, J. P. (1938). Conditioning
of the ¢lectrical response of the cortex. J. Exp,
Psychol., 22, 524.

Visser, S, L. (1961). Correlation between the con-
ditioning alpha blocking., EEG characteristics
and clinical diagnosis. Electroeaceph. Clin.,
Newrophysiol., 13, 438.

WeLLs, C. (1962}, Response of alpha waves to ligat
in neurological disease. Arch. Neurol., 6, 478.

WeLws, C. (1963). Alpha wave responsivencss to
light in man. In : G. H, Glasser (Ed) EEG
and Behaviour, Basic Books, New York, 26.

Wiison, N.J. & WiLson, W.P. (1959}, Theduration
of human ¢leciroencephalographic arousai
responses elicited by photic stimulation. Elec-
troenceph. Clin. Neurophysiol., 1I, 85.

Wigon, W. P, & Wison, N. J. (1961). Observation
on the duration of photically elicited arousal
raponses in depressive psychosis, J. Nerv.
Ment. Dis., 133, 438.

P





