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Twenty two healthy male volunteers were
subjected to isolation stress in the iseclation
stress laboratory of the Institute of Aviation
Medicine, Bangalore. Twenty one subjects
could endure 72 hrs of isolation. The study was
conducted in three phases : Ante, Experimental
and Post-experimental. The study has utilised
comprehensive approach where psychological,
physiolegical and biochemical method are used
to arrive at correlates of those behavioural
manifestations that are produced by isolation
stress. The subjects belonged to two groups—
Extraverts (15) and introverts (7). All subjects
showed evidence of stress and emotional
symptomatology. All subjects depicted stimulus
searching behaviour and better performance on
vigitance task Mean weight loss of 1.35 kg was
noted during isolation, Cofanitive process show-
ed a transiant impairment under isolation
stress. Extraverts show a statistically signfi-
cant higher levels of urniary 17 OHCS during
isolation Extravert group showed a statistically
significant better performance on NRC stress-
lyser.

g?'-l individual is isclated when he is confined
to a limited space with & general reduction of areas
of stimulation or he is cut off from soclally valued
stimuli. In such a situation isolation is generally
referred lo as social (solation. |solation, prolonged
or short, singly or in groups, brings in a complex
response pattern which is qualitatively and guanti-
tatively different from the normal behaviour pattern
of individuals. The study has general application in
severz] areas especially ameng the Armed Forces.
Quite often the personnel of the Armed Forces have
te stay in sccially restrained conditions This holds
true with personnel manning the advance landing
arounds, mobile observation posts, mountain pickets
and In commeando operations. The crew members
of a space vehicle not only have to function in vary
restricted quarters  undar relatively monotonaoys
conditions, but also, more Importantly they are
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subjeclted to prolonged separation from their
accustomed environment. In enforcad indoctrination/
interrogation, |solation is used as a means fo subdue
Individuals or to extract information, Further the
phenomenon of isolation plays a role in certain clini-
cal situations as well as whers in patients have been
subjected to iselation in a small hospital room.

In the present study emphasis Is placed exclu-
sively upon well controlled laboratory sxperiments
that have employed human subjecis individually
exposed to 72 hours of isolation. The study aims
to utillse an integrated approach where psychologi-
cal, physiological and biochemical methods are used.
All the reporled studies have been conducted
abroad and no studies are known to have been
conducted on Indian sample. In the context of
soclal Isolation studies a cress cultural difference in
rasults could be a probability, hence this study.

Material & Methods

Twenlytwo male volunteers in tha age group of
20-40 years were taken {or this study. They were
subjected to 72 hours of isolation in the isolation
stress laboratory (ISL) of the Institute of Aviation
Medicine, Bangalore. The ISL Is sound proot (20
db hearing loss), air conditioned and has attached
tollet facilities. It has lights although controlled
from outside. 15L is sell contained in terms of food
articles. The study was conducted in three phases.

(a) Ante
{5) Experimental
(c) Post experimental

{a) Ante

The following tests were administered during
this phase :

(iy Eysenck's personality inveniory—This test
measures introversign, sxiroversion and
naurotic dimension of personality.

(i) MMPI|-—Provides an objéective assessmant
of some of the major parsonalily ¢harac-
teristics that affect personal and social
adlustment,

{ii) 16 PF It is an ohjsective persanality test
where the subjsct's total personality profile
is drawn on sixteen primary traits,

{iv) Bell's adjustment inventory This test meas-
uras adjustment level of an individual.

(v) Hamilton's anxiety rating scale—Gives an-
xiaty rating

(vi) Self rating mood Inventory It gives an
index of the rate of the mood fuctuations of
the individual,

{vii) Mumerical ability test—It assesses numeri=
cal ability of an individual,

{viii) Progressive malrices It measures com-
prehension and analytical and integralive
capacity of the individual,

(ix) NRC Stresslyser with LAM Flight Stressor
Task NRC Stresslyser is a subject paced,
step input pursuit tracking task used faor
measuring genaral psychomotor skill 1AM
flight stressor task is a vigllance test used
as @ secondary task of NRC stresslyser

(x) Flight ariented psychomator tost—Perfar-
mance of this test involves comprehension
sharl term memory and gross psychomotor
coordinalion.

(xi} Critical Flickar Fusion Frequency—This |3
an index of subject's psychophysiclogical
state.

(xii) Pulse, BP and temperature.

{ xiti) Galvanic gkin respanse—GSR is & transient
decrease in resistance of the shkin occurring
in response to an extarnally applied atim-
ulus. The amplitude decrease In reslstanca.
Is proportional lo emotional loading af the
stimulus.

(xiv) Biochemical analysis of urine—24 hours,
sample of urine was analysed for 17 OHCS
and magnesium,
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(b} Experimental

The subject undsr went isolation stress in the
5L, Two recordings were made between 0900-1000
and 1600-17C0 hrs. The parameters recorded wera
pulse rate, BP, GSR and performance on various
psychomotor tests. Records were made by the ex-
perimenter wilh Lhe aid of remole conlrolled system.
The subjecl was unaware of the resulls and the lime
of the recording as he was not provided with any
wrist-watch or clock, The suhject placed in the
communication window his daily self raling mood
invantory, CFF readings and subjeclive feelings.
The experimenter could make behavioural observa-
lions through one way mirror. At the end of 48 hrs
of lsolation the subject was asked to solve numeri-
cal ability testand complele progressive matrices
lagt, From the A8th hr of isclalion to the 72nd hr
of isalation subject would collect the urine sampla in
a jar tor biochemical analysis.

(¢ Post Experimenial

On completion of 72 hrs of isclalion, the door
would bha opened. |mmediataly the subject would
undergo wll the tests used in ante, except parsonality
tests.  Exil interview was conducied. Anolher posl
lgolation reading was taken after 24 hrs of isolation.

Resulls

Results and findings mre given in tables No. | to
IX (b}.

Discussion

In-our study, 21 of the 22 subjects could com-
plete 72 hours of isclation, one subjec! quitting affer
24 hrs. In many of the reported studies there was
‘& constant quitting rate, approximately one third of
the subjects failed to endure an initizily prescribed
period, whether the duration was 2, 4, 7 or 14 days'.
All our subjects bslonged to the Air Force. It may
b that awish to avoid a loss of face might have
haen a critical factor in accounting for this unusual
tolerance for isolation. Similar result like our is rep-
orted by a Japanese study where all the 23 male
subjects were able to endure 18 hrs of Isclation
without gquitting’.

As a firsl step, on the basis of personality
studies subjects were divided into two groups,
namely extraverts and introverts. These two groups
tormed the criterion group for our further analysis.
This initial classification of introversion and extraver-
sion had been done on the basis of scores obtainad
from the Eysenck's personalily invenlory. Thage
groupings have been further substantialed by the
findings on 16 PF and MMPI (tables | and 11). Bell's
adjustment inventory revealed both groups to be
well adjustad though extravert group shows better
magnitude of adjustment (table 1V). The difference
in the neurolic index belwaen the two groups is not
significant though it is in higher Introvert group
(tabla 111)

Table - |

Mean and SD from Basal for 16 PF Test - form
C & D combined in Extraverts (n=15)
and Introverts (n=T)
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Parsanality Extraverts Introverts Mean
Factors Mean SD Mean SD differsnce
A 4.9 21 4.3 1.7
B 6.7 1.4 7.0 2.3
C 6.5 1.5 f.1 1.3
E 5.9 1.6 6.7 1.3
F 57 22 38 1.4 S
G 6.9 1.5 6.4 1.1 (Lawer
H 6.1 1.6 5.3 21 in
I 4.7 1.4 4.6 1.6 intro-
L 5.5 24 6.9 2.4 verts)
M 5.4 1.6 5.6 1.3
M 4.4 2.0 5.4 1.9
O 4.7 1.8 4.1 1.8
Q1 57 1.4 51 1.9
Qe 6.0 1.8 6.1 14
Q3 B.7 p BT 5.8 1.9
Q4 51 18 47 1.5
| 4.5 1.9 5.0 1.4
I 5.8 1.6 4.8 1.2
i 6.4 1.4 6.5 1.8
v 5.8 2.0 62 1.1
*=P <005



Table - Il

Mean and SD from Basal for MMPI Testf in
Extraverts (n—15) and Introverts (n—7)

Tahle-1V
Max-Hamilton anxiety rating scale for
Extraverts in=15) and Introverts (n=T)

Extraverts Introverts
Pre-  During Posl  Pre- During Posl
isola- iscla- isala- isol- isala-  isola
tion tion tion ation tion tion
{basal) (basal)
Maan 0 10.9 0.1 0 12.9 1.1
sD 0 5.6 0.4 0 3.8 1.8
Mean 10.9 0.1 12.9 1.1

difference Ll NS Hbk NS

Extraverts Introverts
MMP! Mean  SD Mean SD
HS 13.1 6.6 11.0 2.9
D 18.7 4.3 21.6 5.3
HY 17.4 4.3 15.9 4.0
Pd 16.5 50 20.1 6.7
mf 52 4.9 23.7 1.8
Pa 10.9 G.8 11.0 4.8
Pt : 22.4 5.7 24.4 4.4
So 29.1 13.2 26.9 83
Ma 18.9 2.6 19.9 25
Si 20.9 82 053 59
Table - 11|

Mean and SD from Basal for Neurotic Index
in Extraverts (n=15) and Introverts (n 1)

Extraverts _Introverts
Mean 5D Mean  SD
Meurotic 4.7 2.4 8.7 2.2
Index
Table - IV

Mean and SD from Basal for Bell's adjustment
Inventory in Extraverts in=15) and
Introverts (n=T7)

: Extraverls Introverts
Adjustment Mean 50 niean S0
a 2.5 1.8 20 3.5
b 2.9 2.9 4.3 3.0
c 34 &.2 11.9 5.0
d 3.9 4.0 &7 a.7
e 6.2 3.4 20 4.1
Total 24.3 22 308 9.2

Bell's Adjustment inventary-Score-Lower the scare
better the adjustment.
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44 . P0.001, NS : Nal Significant

Hamilton anxlety rating scale showed a gradual
increase in anxiety level and it showed up even after
the cessation (table V). Self rating mood inventory
showed a positive mood change on post isolation
ratings. Both groups developed paychophysiologi-
cal symptoms like backache, headache, bodypains,
frequency of micturition reduced appetite stc. Hay-
thorn and Altman® have alse reported that social
isolation is associated with increased stress and
emotional aympltomatology.

Stimulus searching behaviour has been nated
in both groups. All subjects had been trying to
make use of any sensory incentive particulary to
arient themselves. Sensory stimull like beard growth,
temperature of tap water, vary loud sounds ete. wers
utilised as sensory incentives. Stimulus searching
behaviour on the part of the subjects had been one
of the important manifestations one might expect
& subject in isclation to seek an increase in
seansory Input to restore his desired level of
stimulation. A similar type of hypothesis has been
suggested by Schlutz®* who postulated a homeos-
tatic drive mechanism for sensory variation, called
sensoritasis.

In aur study it is evident that there is affliction
of cognitive procaszes during Isolation.  They
showed impaired performance on Numerical ability
test and on standard progressive matrices alven to
them on completion of 48 hrs of isclation,
(table VI}. Bexton et al haye reported that cognitive
grocesses are affected during Isolation,
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.Bnth groups showed improvement en vigilance
task (1AM-Fliph! stressor task) which comprises
both visual and auditary components (tables VI a’

and 'b"); isolafion appears to have facilitatory
effecton vigllance Probably these brief tones, high
flashes had sensory Incentive role in an attempt fo
achiove optimal lavel of =stimulation. Subject In
lsolalion tends to seck an Increase in sensory input
o restere his desired leve] of stimulation  Similar
fesults have peen reporied.”  Extraverin ntiowad
improvement in thelr performance on NRC stressa-
lyser which was found to be statistically significant
while the Introvert groug did nol show any conslancy
in their performance (tables Vil a and b). Itcan be
explained in terms of arousal thal mild degree of
stress has facilitatory effect on performance, Similar
findings have been raported.”

Flight orignted psychomotor test involves cogni-
tive factors like comprehension, immediate memory
and recall apart trom coordination Both groups
showed decrement in performance on this test.
(tables VIl @ and b) The decrement of parfoermance
on this test appears to be on account of affliction
of cognilive processes during [solalion. Critical
licker fusion frequency did not reveal any signifi
cant changa (tablzs VIl & and h).  Similar rasulls
have baen reported by others i

Extravert aroup showead rise in the level of
17 OHCS during the isolation while the introvert
group did not show any significant change (table
Vill), Probahly oxtravert mroup had higher arou-
eal levels as comparad to the introvert group which
could activate adrenal coriex Garbov, et at!
Have reparted Increase in 17 kelostercids  In
subjects  individually confined for 15 days in an
altitude chamber under conditions of no inlercomm-
unication. Mo significani trend was seen in the
urinary  levels of magnasium during isolation
(Table V.

Conclusion

The experiments reveal that sxtraveris have
shown higher levels of 17 OHCS. higher arousal
and better performance on NRC stresslyser. Evi-
dence of stress, emolional symplomatology, weight

less and transient affliction of cognitive prociases
is prasent.

Indactrination ehout isclalion and learning of
behavioural technigue to alleviate cognitive diss-
cnance and emotional stress may play a usetul role

or those who are to be sublected to isolatien.

Rolx of spacial dists neads lo be looked inlo, consi-
dering the wajght loas during Isolation sirena,
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