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ABSTRACT

The Interaational Bioneclical Expedition to the Antarctic (IBEA) ras a

five nation, interdisciplinary endeavour ilesigned to asaess hunan

responses during a long polar traverse. The present stutly ras s part of

the ISEA and ras designed to predict and assess the pereeived stress aad

psychological coping ability of the erpetlition nenbers. It begine rith

a revier of previous Antarctic studies which revealed that Antarctic

personnel rere above average in intelligence, stable, controlletl antl

achievement orientated. Their perfornance was nost accurately pretlicted

by biographic variables, followed by psychonetric guestionnairas and

cliaical ratings. An interactive theoretieal nodel of gtress and coping

was adopted in whicb stress sas alefined as the substantial imbalance

betreen the perceived demancl and an iniliviclual's capacity to fulfill the

denand. Coping ras defined as the process in nbich this inbalance ras

nininized. A withdraral of treatments design ras used to iclentlfy

stress, and conparisous rere nade betreen the 12 man, erperimental group

and a nultivariate non-randonizeil control group in Ner Zealand. Stregs

wag neagured rith the Hopkins Syapton Checklist, the Stress Arousal

Checklist, the "Mental Paper Fo1-ding" Test, and the Series Conpletiou

Test. The results shored no significant differences betreen the groups

on any neasrure. Coping style ras assessed using the Repression

Seasitization Scale and the Adaptability Questionaaire and the results

suggested that nany subjects repressed and therefore tlicl not report
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stnesa res rgoas€. |lhe resultg of the predietion of Antaro{iie

prf,onuacs frou a Feug€ of neaguree uscd io the. pregant stu0y rero fn
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PRETACE

the Internatioaal Bionedical Erpettltion to the Antarctic (IBEA) yas

tlesigned to assess human response to the Antarctic environnent. llhe

erpedition ras organised through the liunan Biology and ltledicina Torking

Group of the Seieutific Connittee for Antarctic Research (SCm) aatl its

logistic support ras provitled primarily by Expedition Polaires Francaise

(Upf) antl by the Australian Antarctic Division. In adclition scientiflc

and logistic support ras provided by Argentina, Japan, Ner Zealand and

the United Kingilon.

The ilesign of the project euabled physiological, psychophysiological,

psychological and nedieal exaninations to be conducted continually

throughout an Autarctic suntrer periocl. Although nany physiologistst

physicans and psychologists have rorked independently and sporadlcally

in the Antarctic over the last thirty years, the IBEA ras the first

expetlition in polar history in rhich these tlifferent disciplines rorkad

in the one project.

Over 25 scientists were involved at different stages of the regearch,

but the fielcl participants conprisecl three physiologists and one

techaj.ciau fron the United Kingdoa, three physicians fron France, on€

physiologist, one physician and one documeotary filn producer fron

Australiar otre biochenist fron Argentina and one psychologist fron New

Zealand (see Appeudix C). AII of the field subjects were involved in a
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conprehensive set of experinents in rhich, for reasons of logistics ancl

econony, they playerl the role of either experinenter ancl/or subject. A

second psychologist was involved at the beginning and end of the

erpedition and untlertook intervierrs, group cliscussions and part of the

overall test adninistration.

IBEA was organised in three phases:

Phase I - involved thirty one days of psychological and

physiologieal testing and erperinentation in the Connonrealth

Institute of liealth in Sydney, Australia

Phase II - a seventy two clay traverse of the rindswept and

isolated polar plateau of tr'rench Terre Adelie Lantl in rhich

subjects livetl under prinitive environmental conditions and

travelletl on open motorised toboggans

Phase III - involved a thirteen day period of post Antarctic

testing - back in Syclney.

The psychological stucly waa organised principally in France by Dr J.

Rivolier, and in Nes Zealand by Professor A.J.W. Taylor. It incluclecl

the aclninistration of the standard TAT, Rorshach, UAfS, MMPI antl Health

and Motivational fuestionnaires during Phase I follosed by a large

nunber of measures rbich rere used at specific intervals cluring all

three phases of the erpedition. These additional measures included: the

Atlaptability Questionnaire, the End of Sytlney Stay Questionnaire, the

tr'ieltl fuestionnaire, and the Relational Gritl. A second psychologieal

conponent was organised by the author, Professor A.J.U. Taylor, Dr F.H.

Ta1key and Dr K.G. Uhite, for the purposes of the research project rhich

is the subject of this thesi.s. This included the use of

Ihe

1.

2.
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- the Hopkins Synpton Checklist (USCI) (Derogatis, Lipnan, Rickels,

IJhlenhuth & Covi, 1974)

- the Stress Arousal Checklist (SeCl) (ttacXay, Cor, Buruors & LazzerLnL,

1 978)

- the l{ental Paperfotding Test (Upf), and the Seriee Conpletion Test

(SC) (Wirite, Taylor & McOor"nick, 19Br)

- the Video Interpersonal Distance Measure (fpn) (fattey & Oilnour,

1 978),

- the Recent Life Changes Questionnaire (ni,C) (atlapterl fron Holnes &

Rahe, 1967) and

- tbe Repression Sensitization Scale (nSS) (fyrne, 1951).

The HSCL, SACL, MPF ancl SC vere adninistered on a regular basis

throughout the erpedition, rhile the other neasures sere used only at

the beginning of Phase 1. An integrated account of the results fron the

various experiments of each discipline rill be publishecl in book forn,

shile the results aor being presented were those obtained by the preseut

author specifically for the research describecl in this thesis.

To nake the functional <listinction between the tro psychologists in

the overall project Professor Taylor who nas involved in Phase I and

III, is referred to as either the eramining psychologist or the

prineipal thesis supervisor. For his part, the author was involved in

all three phases of the study and ag rell as being a lnrticipant in all

IBEA erperirnents. He was responsibLe for adninistering all neasures,

for organising discussion groups during Phase 2, and for adninistering

the najority of neasrures used in this PhD stutly tluring Phases I and III.
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[he present thesis is organised La 12 chapters: the first three

review areas relevant to the present study, the next four present

evaluations of the najor tests used in the stutly, and the final chapters

present data fron the expedition itself. The chapters nove sequentially

fron the nore objective to the nore subjective evaluations of behaviour

and fron group to intlividual investigations. Over 55O subjects rere

involved in the present study and their behaviour uas assessed using

clinical, erperinental, psychonetric, and statistical nethods.

To consider the content of the chapters in nore detail:

- Chapter I reviers previous studj-es of psychological responses in the

Antarctic,

- Chapter II reviers the topics of stress and coping research,

- Chapter III describes and evaluates the erperinental design for the

study of strese,

- Chapter IV gives a psychonetric evaluation of the Hopkins SSrnptou

Checklist

- Chapter V presents an evaluation of the Stress Arousal Cheeklist,

- Chapter VI evaluates the ltlental Paper Fokling Test and the Series

Conpletion Test,

- Chapter VII evaluates the Adaptability Questionnaire as a neasure of

Antarctic perfornance,

- Chapter YIII conpares the results, on the various measures of stress,

between the IBEA subjects and a matched control group of researchers i.n

Ner Zealand,

- Chapter IX correlates the initial coping style and defense nechanisns

of the fBEA nenbers with the subsequent stress antl adaption levels later

in the erpedition,
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- Chapter X examines the utility of biographic, clinical and

psychonetric variables as predictors of performance on the erpedition

- Chapter XI presents a participant observation study of the erpedition'

- Chapter XII presents an overview and sets out the conclusions of the

thesis.



CHAPTER I - A CRIIICAL REVIET OF PSICHOLOCTCAIJ STUDIES I[
THE AUEABCTIC

Fron the tine of the early Antarctic erplorere in the first part of

this century, the public has been fascinated by the thoughts, feelings,

and behaviour of humans rho havs livecl in the "rhi-te ri.lcleruess" of

Antaretica.

However only recently has this interest stinulated psyehological

research and fer consistent conceptual or theoretical thenes have

developetl. ltlany of the studies in this review are nultifaceted and have

therefore beea consialered under several ilifferent headings. In this

chapter there is a brief introcluction to the difficulties of uutlertaking

Antarctic fieLd studies, followed by a section ou the precliction of

Antarctic perfor^nnnce, and aaother on the aclaptation of personnel to

Antarctic couditions. This ordering has been adopted because nany

reeearchers iuitially rere involved in gelection of personnel and in tbe

pretliction of their perfornance. 0nly subsequently ilicl they study the

adaptation of peroonnel under Antarctic conditions. It should be noted

that naay of the folloring prediction studies rere in fact poetctictive

and retrospective but they have potential for prediction that is still

untapped.

The predictive studies are divided into six subsections;

- the development of intliviclual criterion perfornance measures,

- prediction of performance fron biographic data,

- pretliction fron clinicaL evaluations,

-6-



- lretliction fron psychonetric testing

- atlditional studies

- an overvies of the pretlictive studies.

This final subsestion integrates and coordinates

fragnentary findings.

The aclaptation of personnel to Antarctic conditions

eight subsections:

- stressors eneountered during Antarctic service,

- the characteristics of the Antarctic volunteer,

- differeaces €uloung occupational groups of volunteerst

- notivation for Antarctic service,

- personality stability during polar rluty,

- enotional changes during wintering-over,

- psychophysiological changes in Antarctica,

- group functionning.

The studies are further separated into their countries

the previous

is clividetl into

of origin.

The Difficulties of Antarctie Research

Psychological research in Antarctica has ranged fron descriptions of

human adaptation and coping through to controlled studies of specific

aspects of human functiorrnlng. Systenatic research dates fron the

clranatlc inerease in Antarctic activities at the tine of the

International Geophysical Tear (fCy) of 195?-1958. The research has

been conducted either by individuals (e.e. Taylor, 1 959b), op by snall

groupn of investigators (Gunderson and colleagues; gee Gunderson 1974).



The investi.gators rere

that providetl logistic

sonetimes connected rith

support for scientists in

I

nilitary organisations

Aatarctica.

Most of the psychological regearch has been coaalucted by

investigators fron the United States, Neu Zealand and Australia with a

smaller contribution fron France, Japan and the U.S.S.R.

All of the researchers have erperienced problems in conducting their

studies. 3or erample logistic problerns have often linitetl the size and

scope of research uith fer investigators actually being able to observe

ancl neasure responses at Antarctic Bases l-et alone under fielcl

conditions. llhen iuvestigators tlid journey to the ice they encountered

the inevitable problens of transportation and equipnent failure. They

also had to contend rith discontinuous data rheq subjects rere brougbt

hone early after failure to aclapt, or wben subjects withclrer their

cooperation before studies rere eonplete. Difficulties rere sometines

openly stated as resistance to psychological studies (hrchs, 1967) and

sometines as disruptive effects on station norale (Sipte, 1959) that on

occagion led to studies being discontinued (Narclini, Herr"nann &

Rasnussen, 1962).

Researchers also encountered nethodoLogical difficulties that

affected the design and erecution of their work. They rere unable to

allocate subjeets randomly to experirnental and control groups beeeuse

they rere all rorking in operational field statione rather than iu

erperinental laboratories. Bven the selection of subjects ras

necesgarily iafluenced by extraneous factors that rere not necessarily

conducive to good research o.go selection ras often based on
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availability antl not on sanpling proeedures. fhey had fer opportunities

to gather aay sound baseline data before their groups rent south' ancl

also they experienced dlfficulties in folloring up subjects after they

returned. Iet despite these difficulties tbere is uor a trenty five

year history of psychological research in Antarctica.

The Prerliction of Antarctic Performance

In general, psychologists have nade predictions of Antaretic

perforaance based on clinical, biographical., and psychonetric data that

were acquired fron subjects before they departed from their hone

countries.

the Developnent of Criterion Perfonnaace l{easureg

The criterion Beasures tere usually derived fron Peer grouP and

supervisor ratings and constituted the standard of conparison or

criteria against rhich predictions of behaviour were made.

Uniteal Stateg Studi'eg. The early studies undertaken by Gunderson aad

colleagues (see Gunderson & Nelson, 1955b) examined the reliabitity of

criterion Beasures ancl shoretl significant agreenent betreen peersr and

supervieorsr ratings. Significant comelations rere also fountl betreen

clifferent supervisors, both rithin antl betreen successive tine periods.

There uere also significaat positive correlations betreen evaluationg of

work perfornance, social adjustrnent, and overall adjustment, although

the latter global jutlgenents achievetl better reliability than the nore

specific judgenents.
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Trait ratings of station members and rankings of tlesirability for

future Antarctic service were developetl and used by the U.S. erpeditions

of 1960-1962, In this period both peer and supervisor ratings were nade

in seven snall Antarctic stations. Reliability comelatione for both

tlryes of ratings rere a nod.erate .51 (Gunclerson & Nelson, 1956b).

The next phase of 0underson's regearch involved a factor analysis of

ten trait ratings selected for their high reliability. The analysis ras

conducted on ratings nade by tno supervisors for all U.S. personnel

serving at the time. The traits rrere: 1 ) likeability 2) enotional

control ]) acceptance of authority 4) industriousness 5) achievenent

motivation 5) notivation towards the group 5) attitutle torarcls the

project 7) happiness 8) alertness 9) job satisfaction and 1O) self

confidence. The ranking, peer nonination for "begt friend" or "easy to

get along rith" uas also includecl in the analysis. the stutly involveil

both civilian scientific staff ag rell as naval support personnel.

Tro factors accourlted for A2% of the variance. One was a general factor

and the other a bipolar factor rith social and enotional attributes

loatling in one direction antl tagk-oriented attributes loading in the

other. Each of the three clusters was represented by a lnir of itens

i.e. 1 ) enotional control ancl acceptance 2) industriousness and

achievenent notivation, and 1) likeability (fron supervisor) and

friendship-conpatability (fron peer). The correlation between the

scores, derivecl from the three factors, and the criterion scores

obtained by conbining peer and supervisor ratings ras .89. This phase

of the study was linited as it appears that the same subjects rere used

to produce tbe factors as well as to derive the criterion correlations.
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The nert phase deternined the relationship betreen these three clusters

and criterioa scores for different statioas and for clifferent types of

personnal. Correlations betreen different stations ranged from .75 to

.81. For the tlifferent types of peroonnel the correlations rere:

nilitary 
"=.90 

and civilian r=.87. Despite the linitations the stutly

doeg suggest that the greatest amount of criterion varianee can be

accounted for by the three trait clusters: enotional stability, task

notivation, and social conpatability.

Gunderson and Nelson (t gee) tnen proceeded to evaluate the

reliability ancl valiclity of the three criterion clusters. They gathered

fresh peer and supervi.sor nominations fron eight snal1 Antarctic

gtations over a two year period. The resulting inter-rater

reliabilities for peers ranged fron.55 to .8J, and for supervisors the

range ras from .56 to .76. A nultinethoil nultitrait analysis ras then

used to evaluate valiclity. The convergent valitlity eoefficents ranged

frorn .45 to .64, and produced evldence that clifferent nethods can

measure the sane trait rith a significant degree of agreement.

Discrininant validity, by contrast, requires that different and clearly

uncorrelatetl traits oeasured by either the same or different nethods

shoulal not correlate significantly. Ia this nore stringent test the

ratings ditl not hold up we1l, rith correlations ranging fron .64 to .lZ.

Gunclerson and ftrnan replicated the 1965 study in 1971 with clata

gathered over a four year period and obtained nore satisfactory results.

Their analysis showed that test-retest reliability correlatlous over a

sir to seven nonth winter periotl ranged fron .49 to .79. Spearnan-Brorn
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split half correlations of the three eonstituted clusters of ratings

yere: enotion .7.|, tesk .81, and social .8O. The convergent valiility

correLations ranged fron .47 to .67 and were generally higher than

discrininant correlatious nhieh ranged fron .72 to .54.

fhese resul,ts suggest that enotional stability, task notivation, and

soeial conpatibility rere potentially useful dinensions on rhich to

jutlge Antarctie perfonnance.

A second group of Anerican researchere, Ueybrew, l,tolish and Youniss

(lggt) used nonthly health reports, supervigor ratings, an attitude self

report neasure ancl a group behaviour questionnaire to obtain performance

ratings of Antaretic duty. Their analysis produced four criterion

di-nensions that cere similar to those derived by Gunderson and R5rnan.

fhe dinensions rere 1 ) overall acljustnent 2) enjoyuent of recreation l)

freedon fron psychosonatic s5mptoms 4) sociability. tr'actor one included

itens of task conpetence , factore two and four appeared to be related

to Gunclerson and R5rnan's social conpatability factor, and factor three

resenbled the enotional control factor.

Australian Studies. Onens (1955) obtained a siuilar factor structure

to the Americans when he developed indepenilent supervisor ratings of

Australian personnel. The factors 1 ) task conpetence 2) interpersonal

conpetenee ancl 1) intraporsonal conpetence in coping rith external

pressure were found. Orens (1955) also identifiecl a further factor that

related specifically to a rillingness to participate in fielil work.
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fer Zealand $!$. Tay]or (t gZa) encounted resistance fron

supervisors rhen usi-ng rating scales sinilar to those tleveloped by

Ounderson and Nelson (l 956). Supervisors prefered to use verbal

clescriptions rather than be confined by ratings, and because of this no

conparable New Zealand criterion measures were developetl.

South African Studies. Verneulen (1975) used peer ratings to develop

criteri-on neasur€s i-n four South African erpeditions. Using au oblique

f,otation of principle conponents, three factors sere itlentifiecl;

interpersonal. conpetence, intrapersonal conpetence and task notivation.

Conclusj.on. Investigators rorking intlependently of eaeh other have

to be inportantisolated highly sinilar behavioural clusters that appear

features of Antarctic atlaptation. These are:

1. enotional stability

2. task conpetence

f . interpersonal conpatabllity.

Yet despite the consistency of these findings the reliability ancl

valitlity of the sinple rating scales rere not entirely satisfactory.

The rating scales guffered fron a nurnber of potential problens relating

to their coastruction and use e.g. halo and leniency effects that

reduced their value. It is nor posible to use nore sophisticatetl types

of Behaviourally Anchored Rating Scales (ilnS) (Jacobs, Ifufry & Zedeck,

1980) for that purpose, and there is a further suggestion fron Saal,

Dorney and Lahey (tgAO) that nultivariate methods should be used to

evaluate and inprove the characteristics of rating scales'
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Pre<liction of Perfomance fron Biographic Data

A nurnber of studies have utilised biographical data as a predictor of

Antarctic perfor'nance. The advantages, io general, are that life

history data are easy to obtain, tbeir reliability can be checked, and

they have good face valiclity. Data used have includetl nilltary

experience, social activities and hobbies, family antl educatioaal

background, ancl vocational history.

United Stateg Studieg. Heybrew, Molish and louniss (tg6t )

adninistered questionnaires before departure to Anerican personnel on

International Geophysical fear (tCl). They fountl that ags (less than 25

years) ras correlated nith lor frequency of psychosonatic sSrnptons and

therefore goba aajugtneut. Persons fron the southera U.S. did better

than their northern counterparts, nhile single people clid better thaa

married. It ras also fouatl that those with a university education rere

more negative in their attitutle torarcl the project than those with high

school education.

Snith (tg6t ) in an early U.S. descriptive study found no clear

relationship betreen age, narital status, polar experience, education

and Antarctic perfornance. Gundersoa and Nelson (tg0l) reportetl their

results in this area in three parts. fn the first part, based on data

fron navy staff at snall Antarctic stations (t5 to 40 persons) during

the IGY, they fountt that age and rank (salary level) yere hiehly

correlatetl rith peer evaluations of perforrance. Years of erperience,

narital status (narried), lor frequency of religious rorship, and a high

frequency of reading rere also positively associated rith perfomance.
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In a second part they eranined the fintlings fron questionnaires

adninistered to naval staff in a large Antarctic station (lrtcl{urdo). In

this setting they found that age, rank, years of experieace, and narital

status (narried) were correlated positively rith supervisors' ratings.

In the third part the authors conbined the data and produced two

conpooite indices of 1 ) nonvocational interests i.e. hobbies, reading,

etc. and 2) delinquency - truancy. High scorea on the foruer and 1or

scores on the latter correlatetl with good supervisor evaluation.

Gunderson and Nelson then gathered sinilar data over a five year

perioil in fifteen snall Antarctic stations. This tine they found age

correlated linearly and positively nith the criterion scores, but only

in the sample that vas taken during the first tro years of the study.

Results fron a second sanple comprisiag nenbers of the final three years

indicateil a non-linear relationship rith the niddle group (aep 24 - 10)

actually seoring losest on the perforrnance criterion. Sinilarly they

found that rank and aaval experience were correlated rith the criterion

but not in a sinple linear relationship, e.g. the nidtlle erperience

group (4 to 10 years) was again lowest on the perforrnance criterion.

They also found that the noavoeatioual iuterest index (based on club

membershj-p, sports participation and hobbies) ancl the delinquency -

truaney inder rere both correlatecl rith the criterion.

In a later and nore detailett stutly Nelson, Gundersou and Ryuan (1959)

clivided their oubjects into three occupational groups, vLz 1 ) naval

construction rorkers 2) naval technical and adninistrative staff and f)

civilian scientists. They used five performance criteria in their
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evaluation 1 ) enotional stability 2) task motivation 1) social

conpatibility 4) leadership ability and 5) overall perfornance' The

results inclicatecl that the number of hobby interests tended to predict

the emotional stability of the conbiaed groups, but atldetl little to

prediction on the renaining criterion variables. 0n the other hand, a

composite personal history i.ndex derived fron 21 backgrouncl variablee

was a noderately good predictor of task notivation and leadership.

Iindings uere also produced for the clifferent occupationaL groups and

for both scientists and tecbnical staff hobby interests and persoual

history variables rere useful pretlictors for all criteria but in the

case of uaval construction personnel they vere not.

Australian Studieg. Orens (1975) gathered criterion data ueing five

point supervisor ratings of both fielcl and overall station perforntrnce.

Age, rnarital status, educational attainment, stability of fanily

upbringing, ordinal family position, stetion positiou and previous

Antarctic experience rere used as predictor variables. Age ras found to

be unrelatecl to overall perfornance ercept for subjects engagetl in field

tagks, presunably because fieltl work requiretl the physical stanina of

younger subjeets. Being unnarried. ras positively related botb to

overall perfornance and particularly to perfomance on fieltl tasks.

Educational attainnent antl station positiou rere unrelated to

perfornance. Subjects rith positive previous erperlence were ratetl

higher oa criterion neasures of current performance than rere those rith

no previous erperieuce. Midctle children in the fanily tended to do less

well' conpared to chilclren in other ordinal positions. 0n the basis of

these partial finclings Owens suggested that norlerator variabLes night

underlie some of tbe biographical variables.
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Conclugion. Sron the revier of the studies it is clear that no one

biographie variable could be used rith confidence to pretlict Antarctic

perfornaace. Instead different reighted conbinations of variables eould

be useful ln pretlictiug the perfom&nce of specific groups uader

particular envi-ronmental conditions.

The Prediction of Antarctic Performance fron Cllaical [ests and Batings

Psychologists ancl psychiatrists have been called upon by various

national Antarctic research institutions both to assist in the

identification of enotional tlifficulties that uould indicate poor

Antarctic adjustnent antl to predict potential adjustnent levels for

nornal volunteers. Their work in screening ras a natter of partieular

inportance for the selection of rintering over staff because unsuitable

personnel could not be evacuated once the rinter had set in.

United Ststes Studies. Weybren, Molish and Youniss (tg6t) in aa

early study used psychiatrists' interview finttings and psychologigts'

Rorschach &ssesgnents of I0I persoanel as perfornance predictors. After

tliscussing their findings, the tro professi.onal groups uade a total of

nine elinical ratinge for each subject. fhis procedure lecl to

significant correlations at the one perceut level betyeeu pretlictiong of

Potential Effectiveuess for Deepfreeze, Ability to Connunicate, Absences

of Expressi.on of Overt Hostilityr and Ability to Cope rith Aggreosion

ancl the criterion scores.

Nardini, Her:mann and Rasmussen (gAZ) conrnented that clinical

evaluations yere effective in ecreening out grossly disturbeil subjects,
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because in the five years beginning rith IGY only six out of 1 
'0OO

persons rere atlnitted to the sick list for psychiatric reasons. Deopite

this success in screeairg, the authors cornment that clinical evaluation

was of less value than other types of assessnent in the predictiou of

Antarctic performance.

Gunderson and Nelson (tg5+) evaluated the reliability of clinical

jutlgenents of nine specific adjuetnent areas and ou overall adjustnent

made fron five point rating scaleg. Psychiatrists interviered subjecte

then psychologists adninistered the Rorschach test. The couelations

betreen these tro forns of clinical assessneut ranged fron .58 to .82

with the average correlation being .50. Psychiatrists aud psychologists

also ranked 1 1 personality traits and defense nechanisns in order of

favourability for adjustnent at a snall Antarctic station. The raak

order correlatiou ras .88 and the list fron least favourable ras:

paranoid, psychopathic, dissoci.ative, phobic, sonatization' uithdraval'

nasochisn, schizoid, obsessive-compulsive, rationalization, ancl

repression.

In a second stutly Gunderson (1965) eramined the reliabitity of

cli-nical ratings fron psychiatrists and psychologists and found that

generally these coefficients were 1or. The reliabifity ras lorest when

the two professions used tlifferent assessnent methotls as re1I as rben

they tried to rate specific traits, but higher rhen they nade more

global ratings. For eranple, in an anaylsis of tbe conparative ratings

of peychologist/poychiatrist pairs ou over 700 navy aad civilian

applicaats for Antarctic duty only 15 of 55 pairs achieved reliability



coefficients above .50 for the overall effectiveness rating.

t9

Their

agreenent on specific traits averaged a lor .J0. Gunderson was unable

to ascertain the factors that night have influenced the reliability of

teams, ercept that thoee rith nore recent professional erperience

achieved greater agreenent. Ia retrospect the low reliability of

ratings was to be erpectecl because the task ras relatively unstructured

antl the clinicians had littIe idea both of the relati-ve reightings to

give various itens aad of the nethocls by rhich they night be conbined

effectively (see tr{eehL, 1954). The predictions were also nade by

clinicians rith little knorledge or personal erperience of Antarctic

life, ancl rith no feedback on the accuracy of their previous predictions

(Gunderson, 1 965) .

Despite the lor reliability,Gundergon and Kapfer (tg00) rent on to

evaluate the validity of clinical ratings against peer and supervisor's

criterion ratings of Antarctic performance. Psychologists rho useal the

Rorschach test failed to produce significant correlations rith any of

the criterion measures, etcept one, even at the generous .10 level.

Psychiatrists using iuterviews produced seven significant correlations

with peer ratings.

Do1l, Gunderson and Rlrnan (tgOg) aeparated their findings for the

various oecupational groups and founcl that clinical evaluations

preclicted leadership of naval personnel but not among civilians.

Horever the ratings tlial predict the enotioaal stability and social

conpatibility for scientists.
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Conclusion. Not suprisiugly the Rorschach test aloue had little

utility in preilicting Antarctic perfornance, because this neanure uas

designed to assess unconscious influences on psychopathology ancl not

occupational adjustnent. Flerible intervievs, rhile still not having

high predictive valitlity, appear to have been a nore useful procetlure.

The utility could be inproved if the results of precliction studies rere

systenatically fed back to raters. In atlclition raters in nany of the

studies appear to have been Naval personnel rhoee possible lack of

familiarity with civilian roles night have limited thetr predictions.

Predictiou fron Psychonetric Testing

Uuited States Studies. lleybrew, Molish ancl Youuiss (1951) used three

tests to pretlict Antarctic perfornance. The first ras the Shipley

Hartfortl Scale IQ measure that had been used to assess cerebral

dysfunction; the secoad,a Sports Inventory nultiple choice test, in

rhich J2 of the !0 itens gave a neasure of involvenent in organised

sport; the thiril, the l{eurotic Sympton Checklist in rhich 15 of the 2O

items gave s neasure of sSrnptonatology. Results inclicatetl that the

psychonetric neagures had eone predictive validity. Higb scores on the

Shipley Hartford verbal and abstraction subscales conelated, .42 antl .Jl

respectively with the overall adjustnent criterion. fhe Sporto

Inventory correlated .46 rith the sociability criterion and the Neurotic

Synpton Checklist correlated .52 with the enotional adjustneat

criterion.
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Snith ancl Jones (tgez) used the Pensacola Z Scale (Jones, 1957 ) tut

iounrt no significant correlations r.ith supervisor ratings of

perfornance. They cticl horever find sone significant relationships rhen

correlating subsets of particular itens of this test to the criterion.

fuestionnaires conptetecl by referees noninated by Antarctic subjects

were also correlated with supervisor ratings.

An attitude questionnaire was first used in screening U.S. personnel

in 1 958 and subsequently it ras revised and presented as the Opinion

Survey (Shear & Gunderson, 1966). Later DoIl, Gunderson aod RSruan

(1959) used this treasure rith 150 naval coastructi.on and administrative

staff and 80 civilians. fhey found the Opinion Survey was of value ln

predicting the perfomance of construction and administrative staff

perfo:mance but not of scientists. SeSrnour and Ounderson (19?1) used

the same neasure uith 589 Antarctic personnel betreen 1961-1968. For

ci-vilian scieatists the nost predictive itens rere rather heterogen€ous

but suggesteal the best prefor:ners rere introverted as rell as having a

strong dislike for obsegsive neatness antl eleanliness. Successful

technical-adninistrative navy staff nere found to be both fearful aad

critical of authority as well as intolerant of change. [hey rere also

intolerant of persons with tlifferent beliefs, and soneuhat suspicious.

Succesful navy construction workers rere strong in their basic beliefs

but tolerant of clifferent vierrpoints, perservering but not conpuleivet

trusting but not sSnnpathetic or helpful, antl confor:ning. OveraII tbe

perfor"rnance of navy constructi-on workers was the nost accurately

predicted of the groups and the social ailjustment criterion flas more

accurately predicted than the task, social or ovarall criteria.
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DoIl, Ound.ersoa and RSrnan (t g0g) developed a series of personality

scales from a conposite of the Firo-B Iaventory (Schultz, I 958) and

thirteen scales that had been developed for Antarctic screening. l{hen

applied to an Aatarctic cohort these scales nost accurately pretlictecl

the social, enotional, and overall perfor:nance of administrative staff

but predictecl the leadership and overall perfonnance of scieatists.

They were of little value for pretlicting the perfor"nance of naval

construction workers.

AustraLian Studies. Owens (tgl\) usetl the Sixteen Personality Factor

(t0 pr) Questionnaire - For"m A (catteu, Saunders & Stice, 1957) the

Interpersoaal Checklist (fCl) (La Forge & Suczek, 1955), the Californian

F Test (Aaorno, Frenkel-Brunsrick, Levison & Sanford, 1950) antl the

Pensacola Z Scale (Jones, 1957). Orens (tgl>) founa a curviliuear

relationsbip between the Factor B intelligence scale of the 16 PF test

and the criterion of base staff perfornance i.e. goocl perfornance at

base yas related to nid-range cognitive ability, but a linear

relationship for field staff. Lor neuroticisn and sound enotional

judgeneat rere associatetl rith good perfornance for both grous. Orrens

nade a special attenpt to neasure authoritarianisn because he preclictecl

that lor levels on this trait soultl correlate with good perforn€rnce.

fhis sas assegsed, using the 15 P3, Iow L (paranoitl tenclency), high Q2

(self sufficiency) and $ (self eontrol) r oD Test f lor

authoritarianism, with high autonony on Test Z and the ICL, high

doninance anil love, and 1ow scores on octant F0 (digtrust) ancl N0

(responsibility). Uhen results rlitl not comfirm the hypothesis Orens

concluded that a considerable refinenent of the criterion neasureg and

an exrnination of the influence of noderator variables hrere indicated.
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ller Zealand Studies. Taylor (1978) used naterial fron structured

interviews and peer and supervisor cornments retrospectively to pick

trelve poor perfornance subjects fron three rinter-over parties at the

New Zealand Scott Base. Then he corupared initial 16 Pf profiles of

these poor perforners with the rest of the respective groups. He found

that the unsatisfactory Antarcticans were significantly nore preoccupied

with thenselves (Factor il) and nore radical (Factor Q2). Also the

Schedule of Recent Experience (Holnes & Rahe, 1967i Gunderson & Rahe,

1974) was used to predict illness during Antarctic service. The neasure

was of little value as the subjects both reported fer life changes prior

to leaving hone and had few illnesses aluring their rinter service.

British Studies. The Likes anat Dislikes Questionnaj.re (Ktine, 1958)

ras adniuistered by cle Monchaux, Davis and &lholn (tgZg) to 77 British

Antarctic Survey personnel. They then uged a steprise discrininant

analyeis to ilifferentiate betreen the criterion perfornance of ver]

satisfactory and very unsatisfactory groups as juclgetl by their peers.

They founcl that the unsatisfactory subjects Yere more soci.ally

nistrustful, nore anxious about their enotions and about sensual

enjoynent, more rebellious in their attitudes to authority' uere nore

lacking in independence, and hacl higher scores on erhibitionisn and

social extrovergion.

Conclueion. Psychonetric testing has beea of sone beneflt in the

prediction of Antarctic performance

done to clearly indicate rhicb tests

under rhich conditions. Research in

but not enough sork has yet been

are of value for rhich Personnel

this area could be inproved if the
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evaluated rather than theutility of a fer

current haphazard

tests rere systenatically

approach.

Ailditional Sturlies

The predictive studies ia this section have been grouped together

beeauge they tlo not easily fit into the precetling sectioae.

The French have also undertakan

Antarctic predictiou studies using

neasures as reII as clinical ratings.

have been translatett (Crocq, Rivolier &

their results have yet to appear in the

a conprebensive Progrnmne of

biographical and psychonetric

Deocriptions of their procedures

Caze, 197ri Rivolier, 1974) but

hglish language journale.

DoIl ancl Gunderson (tgfO) in a someshat different study atternptetl to

isolate the inportance of particular behavioural characteristlcs aa

perceived by civilian and naval groups. They obtained peer noninations

in four categories; enotional control, task orientation' social

conpatability and leadership. The criterion neasure ras nomj-nations for

rirst ehoice of peer to riuter over cith i.n a snall station. The

results suggestetl that enotional stability and eocial conpatabillty were

nore inportant for all groups than were leaalership or task orientation.

tr'or civilian scientists social conpatabiLity ras nore important than

enotioual stability whlch was the reverse of the preference for naval

personnel.

Arthur (t gZt ) Uas sunmarized the findings about predictors for

Antarctic service antl fountt that biographieal data coatributed most
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qviarall but tbot attiturle eodt EoaLal behavi.our queEtlonnalrgg +1€o n'ede

a sf,gtifleaot contributioa. Gl-l,utoel anil pee-n ratiggs eontnibuted Lsst

to the predtiotion, It ras coucluileal that tibe aelatrysig deqongtuate.s tbe

epnp-le4lty of be.bevloqr ltp€di,etLon ead lntHeates the relevancs of a higb

clegres 9f ,sXtscifictty in the per:Bgonel inforqqtioo naealed to pradllet the

ctiff,ereot c:rlteria aatt ilif,ferent Job rolss (tatte 1).

Ihe ertiel.e horerer feils to give iletatl abo.ut i;he gtdltes frol rhleh

tr$g-: data rere draro,
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TABIA 1

Overvier of Antarctic Perfornance Predictors

Group and Best Predictors
Criterion

Navy Construction
Yorkers.

Enotion
Task
SociaI

Biographical and Attitutle Questionnaires
Attitude fuestionnai.res antl Clinical Ratings
Attitucle fuestlonnaires

Leadership Attitude Questionnaires anrl Cllnical Batings

Technical
and Arlninistrative

Staff.

Enotion Biographical, Attitude aatl Social Behaviour
Questionnaires, and peer ratiogs

Task BiographicaL fuegtionnaireg and Cliaical Ratings
Social Biographical and Attitucle Questionnaires
Leadership Social Behayiour Questionnaires antl Clinlcal

Ratings

Scientists

Enotion
Task
SociaI

Social Behavi-our and Biographical Questionnaires
Social Behaviour and Biographical Quegtionnalres
Social Behaviour artl Biographical fuestionnaires

teadership Social Behaviour and Biographical Questionnaires
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Overvier of Predictive Studies

The preclictive studies revieseil indicate that there is considerable

potentlal for the developnent of actuarial tables,however the pre<liction

of perfornance for intlividuals rho are already hiehly selected and

notivated is alrays clifficult. Further inprovenent in predlction

studles r11I take place nhen more reliable anrl valid criteria & easuree

have been cleveloped.

Ailaptation to Antarctic Conditiong

The studies in this section of the revier describe the stressors of

Antarctic duty, the types of people nho volunteer for it anrl tletails the

changes they undergo during aud after their service.

Stressors Encountered during Antarctic Senrice

Rohrer (1961) consictered that three nain stressort rere & feature of

rork in Antarctica

1, physical harn fron the environment e.g. the danger of fires or

frostbite

2. social igolation, resulting in an eroslon of social status and

prestige

3. enotional harn fron isolation e.go psychological insecurity and

anxiety.

fiilsoa (1955) incluilecl serual deprivation as a stressor. Gunderson and

Nelson (citecl in Iilson, 1965) ertendecl the list to incluile I ) the

confined isolation 2) the continuous presence of the same associates 5)
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the enotional coutrol neeessary to maintain group cohesion 4) the

boredon and nonotony 5) the physical hardshlp of heavy work and 6) the

lack of innediate status rewartls.

Gun<lerson (tge8) found that improvenents in living conditions in U.S.

bases up until this date nade litt1e difference to the frequency or

intensity of stress spptons. Taylor (tgOgU) algo conrnented on the

problen of monotony of the living environnent, and Natani and Shurley

(1974) found the problem to be nost evident at South Pole station.

Rivolier (tgZ+) examined clinatic stressors antl reported that the

presence of high velocity winds correlatett rith increased psychological

problens, but low tenperatures and solar racliation clid aot.

Characteristies of Antarctic Volunteers

Ounderson and Mahan (1955) found sone inportant differences betreen

pavy and civilian voluuteers on Unitetl States statious. Navy pereonnel

tended to be younger than civilians but hail more occupational

erperience. More of both groups nere single tban thoee of their age

group at hone, and tbe navy volunteers bad the highest divorce rate.

Protestants rere overrepresented in the nilitary volunteers rhile

Catholics rere und,errepresented anong civilians. More of the civilian

volunteers had no religious preference as conpared to navy peroonnel or

U.S. nales generally. Navy volunteers rere more frequeatly fron rural

backgrounds, eivilian volunteers had higher educational achievenent than

their navy counterparts. As night be expected, navy volunteers rere

rated more highly on nilitary perfor.nance evaluations than their
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non-volunteering couaterparts. The volunteers hatl also raceived more

rapicl pronotions than the usual navy personnel. The indications rere

that the Antarctic personnel rere higher achievers than others.

Gunderson and l{e1son (t geg) ueed the Survey of Interpersonal Val-ues

and found that the means for the scales for confornity (Confornity) and

helpfulness to others (Benevolence) rere higher for Antarctj-c volunteers

than for nornative groups. lt[eans for autoaony (Indepenrtence) and

inclivitlual pronineace (Becognitiou) uere unifor'nly lorer for the

Aatarctic group. This stutly ill-ustrated the differences in value

structure for clifferent subgroups of volunteers.

l,eek (tgZO) studied the sonatot5ryes of Antarctic volunteers

concludeil that there wan little difference betreen United States and

Zealand personnel. ltost intlivitluals were rated as nesomorphic with

next highest group being endonorph.

Taylor and Shurley (lgZt) usert the 15 PF to distinguish betreen

voh.mteers fron the United States South Pole station and those at Ner

Zealand'e Scott Base station. fhe South Pole group were nore

self-sufficient, enotionally stable and taciturn yet more able to

entertain fresh ideas than their Nev Zealaad counterparts

Butcher and Ryan (1974) used the Minnesota Multiphasic Personality

Inventory (M![pf) and the Personality Researetr trorm (pnf) ia a stutly

of personality differenceg betreen Antarctic volunteers and a nornal

univergity control sample. They too found that the volunteers yere

generally better atljusted, nore achievenent orientated, nore

self-sufficient, and serious ninded than the controls.

and

Ner

the
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Taylor (tgZg) identified sinilarities ancl rlifferetrces betreen those

who occasionally and those uho repeatedly wintered over by using the 1 5

PF. Both groups r.ere slightly reserved, above average in intelligence,

sonerhat diffident, agreeable, radical and controlled when conpared rith

normative data. Those uho repeatedly rintered over, called the

"professional isolatas", were however significantly nore self-sufficient

aad resourceful and inclinecl Bore towards iatrovergion than the

"occagioaalso.

Results in this section of the revlew are consistent and indicate

that Antarctic volunteera are above average in intelligeace, more

achievenent orieatated anil eontrolled as rell as geuerally better

adjusted than nornative groups.

Differencee anong 0ccurational GrouDs of Volunteerg

In seeking nethods that rere later used in prediction studies already

reported iu this review, Guntlersou anal Mahan (1966) eranined the

difference betreen nine occupational groups of Antarctic subjects using

the folloring measures: the Allport-Vernon-tindzey Study of Values

(nrtport, 1950), the Survey of Interpersonal Values (Gortlon, 1950), the

Firo-B questionnaire (Schultz, 1958) and four other scales clerivetl by

the authors for Antarctic screening. Ia atldition each subject was rated

on a series of personality traits by a psychologist and a psycbiatrist.

the authors maintain that results are largely subsuned under the concept
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of socio-econonic status rith the iudividual's otrn education and

occupational status being related to this. Scientists and officers rere

found to corne from different social backgrounds to technical and navy

enlisted personnel. tfhile scieatists and officers rere highly sinilar

in socio-econonic status they did differ rith respect to sone value

orientations and they ttid so in a ray that was consistent with their

role requiremeats. For exanple gcieatists scored higher than officerg

on Theoretical and Aesthetic scales. Officers diffarecl in terng of

teadership and Expressed Control fron the enlisted nen. The authors

concluded that these value differences rere consistent rith the social

backgrountls of the various occupational groups.

Natani ancl Shurley (t gZ+) point out that the greatest difficulty for

navy and civilian groups is that they do not possess clear cut connon

goa1s. Scientists are prinarily notivated by inclividual research

projects anrl the nilitary personnel are notivatetl by support and routine

naintenance goals and frequently tbe latter group does oot have a clear

understancling of the inportance of the scientists' rork,

Differences between oecupational groups are nost ertrene in U.S.

stations beeause of the nir of navy and eivilian groups. 0ther statious

not having these groups appear to be more honogeneous although Iraw

(1960) does report that even in the Australian all-civilian stations

there were splits betreen older ex-servi.ce personnel and younger

seientiste.
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llotivatiou for Antarctic Service

No natter rhat the country of origin, the nain reasons for

undertaking Antarctic service appear to be 1 ) the desire to save money

(Nartliai et aI. , 1962; Rohrer, 1961; Taylor, 1959), 2) the tlesire to

have an interesting experience (Lar, 195Oi Nardini et al. , 1962i Taylor,

1969) entl 5) tUe desire to increase lmorlerlge, prestige and erperience

(I'lc0uire & Tolchin, 1961 ; Nardini et aI., 1962; Rohrer, 1961; Taylor,

1969). Other notives include, to be in a situati-on where status is

prinarily clependeut on rork efficieucy and not social ekill (Lar, 1960)'

to escape maritel conflict (Narclini et al., 1962) or other social

pressure (Law, 1950).

Do1l aatl Gunderson (tggg) report that the scientists in Antarctica

rere prinarily notivated by their individual research projects shile the

Navy personnel uere influeneed by other notives such as saving noney.

Consistent rith this finaling sci-entists rated job perfornance anil job

satisfaction more highly than did Navy personnel.

Taylor and Shurtey (lgll ) reported sinilar notivation for both llev

Zealand Scott Base and Unitetl States South Pole station volunteers i.e.

to overcone a challenge, to gain a unique experience aad to save noney.

Volkov, lr[astusov and Ryabinin (lgf6) reported the rank order of

notives of Soviet Antarctic subjects to be: financial atlvantage'

education with adventure, profeosioual developnent, prestige, overcoming

difficulties, and finally a goal in life.
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Persouality Stability iluring Antarctic Duty - Psychonetric Stuclies

Taylor and Shurley (lgll ) atininistered the 16 PF to Ner Zealand

Antsretic personnel at Scott Base and United States personnel at Pole

Statioa both before and after rinteriag over. They found tbat Ner

Zealand subjects beca.me nore stable, taciturn and radical folloring

their rinter service, while the Americans rho rere already

self-sufficieut, controlled ancl caln became nore so.

Blackburn, Shurley ancl Natani (1971) used the MI{Pf before and after

vintering aud found few noticeable cbanges ercept for two subjects flho

hail initially shora moderate depression and afterwards producetl invaliil

profiles,

Butcher and Ryan (1974) also useal the ill.lPl before and after wintering

anil found no differences in personality structure over the periocl.

Taylor (tgZg) presented data from a ten year periocl of study in rhich

he had used a range of neagures to asseas personality stability tluring

wintering over. The 15 PF, Eclrards Psrsonal Preference Scaler ancl the

Rokeach Scale (see, lilyers, lIurphy, Snith and Gofford, 1956) all shored

personality stability. Taylor also used the Conrey Persoaality Sca1es

(Conrey 19?0) and found no change other than a sigaificaut reduction iu

eocially desired responses or halo effect. Subsequent researcb finclings

rith the Conrey Personality Scales confirned the ori-ginal findlng

([aylor, personal cornmunication).

Taylor and tr'elleti ('t9?5) produced the Victoria Isolation Scale (VfS)

rhich as a short forn of the Isolation Synptonatology Questlonnaire
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lfSO) that had originally been designed for laboratory work (llyers et

€rI., 1 955). Ifhen adninistered to four wintering over parties it

indicated that no changes had taken place over this period (Taylor,

1 9?8).

Fer studies have looked at personality changes during sutrner duty in

Antarctica. Taylor (tgfe), however, did report sone changes in the 16

PF profiles of sunner field parties. Subjects becane nore cautious

(Factor L) and shrerd (lactor N) after their erperience but no

comesponding changes rrere found in the Eduards Personality Preference

Scale, the Rokeach Seale or the Victoria Isolation Scale.

In conclusion, varioug studies shoy that the personalities of thoge

selected for Antarctic service renain fairly stable despite the

adjustnent needed to an extrene wintering over environment. However the

evidence is less clear for nembers of sunner parties. I{hile persoaality

appears to remaia etable thig does not mean that day to day enotional

fluctuations do not take place.

Enotional Ch.anges during Yintering Over

In an early study Rohrer (tg6t) interviewed 163 men after they hact

wintered over and found that they reported substantj-a1 fluctuations in

nood. They recounted experiencing nore anriety during the first two

nonths, thea depression during the long dark rinter uith synptons of

mood,iness, headaches, sleep disturbances, hypersensitivity and

ritbdraral. Fiually they became agitated in the nonth before they rere

due to return hone. The synptons appeared nost extrene in persons rho
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had been rejected by station personnel. tar (1960) also reported lou

norale during the nidrinter period. Palmai (1961) clainetl that

headaches were the most conmon psychosonatic conplaint wlth depression a

frequent psychological conplaint and using the teary Interpersonal

Checklist and Senantic Differentials confirned the nidrinter clrop in

morale.

Strange and Youngnan (t gZt ) comnented that the rintering over

sSmptoms of sleep disturbance, depression, and irritability rere alnost

unifornly reported by investigators, for eranple Gunderson (1951) and

Palnai (1967). Natani and shurley (1974) naintain that this pattern of

s;runptons is nell desqribed and can nos be considered part of a norual

adjustnent pattern.

Not all rintering over experiences were founcl to be negative. ltullin

(,l95O) reported increased self confidence and self unclerstanding antl

Uil-son (1965) suggested that those rho adapt well should be the focus of

research rather than those rho do not. Taylor and Shurley (lglt ) also

report positive changes in self perception when they conpared 1 5 Ptr

profiles before and after rintering.

Pgychoplursiological Changes in Antarctica

A nunber of investigators have suggested that wintering over ie

accompanied by a decrenent in cognitive ability. Both Mullin (195O) antl

Taylor (tggO) found fron interviews that nany Antarcticans reported

s5i:nptons of intellectual inertia, impaired nenory ancl concentration and

that some of these responses persisted after they returned hone.
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Strange and Youngman (tgZt ) went further to specify that 52fr of staff

wintering over reported sone cognitive impairnent.

A few studies have natle objective evaluations of these reported

cognitive changes. Ventsenostsev (1971) tested 41 subjects on four

eeparate occasions during wintering over on the folloring taeks:

nunerical addition, nurnber location, proof reading, tracking noving

objeets, antl a nemory task for numbers. Results suggest that nost

responsea rere stable and that sone fuactions even inproved over the

winter. Deraipa (tgft) used a series of cognitive tasks to evaluate tbe

functioning of 70 Soviet Antarctic Personnel. Results generally

iadicated fer changes although sone tasks e.g. t[emory for nunbers'

teucled to produce nore errors early in the sinter as conpared vith

later. For other tasks e.g. processing increasing numerical

infornation tnore errors were natle later in the season as conpared to

earlier test sessions.

Taylor (personal communication) sought experinental evaluations of

sone of the reported psychophysiological changes iluring rinterlng over

and Gregson (t9?B) used letter-string recall anil elapsed tine estination

tests to neasure the changes in cognitive performance and fouad sllght

improvenents in perfornanee. fn considering these results Taylor (,|98O)

suggested that subjects night in fact have been functioning slorLy ln

tbeir everyday activities but have retained the capacity to reeponil

nomeatarily to a stinulating test. It seens possible also tbat the

tests used. were insensitive to the effects experiencetl by Antarctic

personnel.
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White, Taylor and McCornick (198r) used the rate of change in tine

required by subjects to conplete each of a series of "mental paper

folding" tasks ef increasiag clifficulty. This chrononetric analysis

agsessed reaction tine for each iten rather than sinply a total test

tine evaluation. The resul-ts inalicated that winteriag over dicl in fact

decreage perfornance as conpared. to a nornal sanple. This study asidet

there is little experimental evidence to d.enonstrate that cognitive

inpairnent occurs during a rinter in Antarctica.

.A.s a part of the same group of studies initiated by Taylor, Barabasz

(19?8) reported a significant increase in EEG alpha tlensity after a

group had vintered over at Scott Base. In a further study Barabasz and

Gregson (tgZg) found no decrenent in olfactory perception, and euggeeted

that any clescriptive accounts of reduced sensitivity coulil be attributeil

to subjects' expectations of stress in Antarctic life.

In conclusion, the frequent descriptions of d.ecreased

psychophysiological responding folloring an Antarctic rinter have as yet

not been confirned by erperinental investigations.

lgoup Functiening in the Antarctic.

Yhereag the review until now has dealt rith responses of individuals

to the Antarctic situation, the following sections bring together

studias of group interaction. fhere are tro sections, one concerned

with sunner parties and the other dealing sith wintering over group{t.
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Participant 0bservation Stuilieg of Sunner Parties. Snith (tg6e)

travelled with ancl nade observations of an overland sunmer traverse

party of seven nen. He noted the developnent of infomal group

structure and definetl tro stagee of its developnent. The first tras a

task oriented phase that took about a reek to develop, and the second an

interpersonal phase taking three and a half reeks. tlhen the group was

in the first phase and travelling over hazardous crevassed territory ite

initial reaction ras not to perceive the danger, then to act in an

inappropriate and careless ray torards it ancl finally all activities

rere halted. The following day the group travelled in a slor careful

fashion, ancl it ras concludetl that carefully reasoned action ras slor to

clevelop uuder tbese dangerous conditiong.

The sane group's reaponse to boredon anal monotony folloretl a four

step pattern. It began after nidespread daydreaning to fill in tinet

follored in order by sensitivity and criticisn of those outsitle the

group, an intense desire for stinulation even though this nay have been

destructive, and lastly the nisinterpretation of faniliar gounds.

llhen the participants were asked to choose their future traverse

companions they tended to choose others in the group fron rhon they had,

in the preceeding period, been spatially tlistant. At a later date rhen

they were exposed to a larger group they tenclecl to choose others rith

whon they had nuch tlaily contact.

Participant Obgervation Studieg of Uinter Partieg. Participaut

obeerver studies have often been nade by individuals wbo have goae to

Antarctica to perforo a different task but have subsequently written up
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their observations. Palnai (1961) rintered over on Macquaire Island as

a l{edical Officer ancl noted that morale droppetl to its lorest point

three quarters of the way through the year. At thls tine psychological

s5mptons increased and social interaction deteriorated. Over the whole

rinter period the personnel generally became less cooperative and

conventional but also nore responsible. tuee (1971) also rintered over

as a physici-an in an Australian station and reported that lt ract

inlnrtant for nenbers to control their enotions if they were to be a

successful rintering over group. Irugg took notes of group discussions

and found that station activities rere the nost popular topics rith

biology and ser, which rere next nost popular, being discussed equally

often. It ras noted that his group diil not suffer the nidwinter drop in

morale reported by Lar (1960), Palnai OgeZ) anrl others.

li[acpherson (1977 ) gave descriptive cletails of social process for

rintering over parties in rhich he wag base leader rith a British

Antarctic group. It was concluiled that infor:nal relationships betreen

people in stations ilere nost inportant and observeil that they rere often

enotionally intense. He also notecl a high degree of conflict betveen

participants which arose because the subjects were unable to opt out of

relationahips with others, and that infornal relationshlps changed

rapidly in response to external pressure e.g. cbange in rork routiue.

In a rare psychological report from a Japanese station, llatsuda

(1977 ) notett changes in vogue words, tastes in food, use of niclmanes,

seating at the clining tab1e, order of bathlng and filn preferencea as

being of some inportance in the confines of the Antarctic winter.
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Shile participant observation studies have yieldeil rioh descriptive

data, insufficlent systenatlc results have been gathered to rarrent any

overall conclusion. Horever relnrts of conflict over ninor tlaily

cotrcerns are co[non.

Overwier of Adaptlve Studies

The results of a ride range of station and fielcl, sunmer and rintert

short and long term studies inclutletl iu thig section of the revler ale

generally consistent. Antarctic volunteers rere founil to be above

average in inteLligenee, otable, controlled ancl aehieveneat orientated.

They rent to Antarctica nostly for financial gafn, for adventure and to

overcome the ttiffieulties of living on "the ice". ThiLe rintering over,

there were few changes in their personalities although they erperienceil

conslalerable enotional fluctuation with headaches, sleep disturbaocee

and depression belng conren. Group proc€sst playetl an inportant part ln

the success of Antarctie programes but under stresgful fieltl coaditious

it illcl uot alrays lead to rapid and rational decisloa naklng. Drring

riatering over conflict eonetineg arose about trivial issues and it ras

often intense as subJects could not opt out of relationshlps rith

others.



Cf,APlm II - TIE ilATURE AIID f,EASUREI,IEilT 0F STRESS Af,I)
COPilC

This chapter outlines the conceptual framerork of stress and coping

fron rhich the present Antarctic etudy ras developeil. the chapter

conprises four sections:

l. no,ilels of stress

2. types of stress meagurement

,. the effects of stress and

4. tbe nature and measurenent of coping.

l{odels of StrEgg

Stress is a concept that has stinulated a great tleal of research.

The concept has been used in tbree tllfferent rays (Cor 1 978) aad ln this

chapter each of then rill be sunmerised. The firgt treats stress as a

response to disturbing or aorious stinuli. lbe second treate gtregs as

a stinulus inpinging on the organisn. The third approach treats stress

as an inbalance between an organisn's capacity ancl the environmeutal

denands, that is as a lack of fit betraen the organisn anil the

environment. In this latter nodel strsgs is the interaction betreen the

dependent and independent variables.

-41
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The Response Based llotlel of Stress

Selye (1915, ptZ) first regarded stresg as a nonspecific response of

the body to any demand nade upon it and his principal interest wae in

physiological reactions and consequences (see Figure 1). Selye (lgl0)

advanced the cooeept of the General Aclaptative Syodrone, as a univergal

defensive reaction that protected an organisn fron a source of threat.

It ras considered that neither the source of threat nor the speeies of

the aninal were inportant variables because the reaction was essentially

the sane for aII organisns. The General Adaptative Syndrone ras said to

have three phases nanely alarn, resi-stance and exhaustion. The alarn

reaction was the initiat response to the threat, and ras follored by the

resistance phase in shich the alarn reaction ras reduced anil adaptive

responses took over. The final phase, called exhaustiou, occurred as

the organisn used its final reserves of energy and coLlapsed. The alarn

reaction was like1y to reappear as the organisn ilieal. Selye (t95S) afso

suggested that if the defenslve responses in the second phase rero

prolonged the so-called diseases of arlaptatioa rere likely to occur e.g.

cardio-vascular disease and cerebro-vascular accidents.

Selye's coucept of the non specific stress response has beeu highly

influential in pronoting research but problens have ariseu sith this

concept. Firstly, not all noxious physical conditions B.g. erercise,

fasting aad heat, produce the General Adaptative Synrlror€. Nor are the

intercorrelations betreen the various physiological intlices of the

Geaeral Atlaptative Syndrone e.g. heart rate, respiratioa rate and

catecholanine excretion, alrays high. Furthernore, differing states of



4'

arousal appear to be triggered by tlifferent biochenical agents e.g.

anxiety is thought to be associatetl rith adrenalin release and

aggression rith norad,renalin release. Finally nany stressors appear not

to be tlirectly associated rith a physical event but rather with the

psychological perception of that event for a given indlvidual.

Kagau and Levi (tgll ) antl Levi (1974) constructed a nore advanced

response based rnodel to expl-ain the direct influence of psychological

factors ln the nedlation of physical disease. They naintained that nost

Iife events evoke a physiological rssponse that prepares inilividuals for

the physical denands placed upon then. Such a response io highly

advantageous in the short tern, but shoulcl the denand ba prolongedt

intenge or repeated tissue danage uill occur that leads to illness and

reduced life expectancy. They suggested that geaetic antl Lear.ned

influences interact rith the psychosocial stinuli to produce stress

responses and the precursors of dleease and disorcler. The nodel is in

effect a eybernetic systen rith continuous feedback betreen all these

various conponents. Hithin the nodel, intervening variables such as

nental- activity ancl physical agents can also alter the sequence of

events .

Cor (19?8) outlines three nain objections to response based nodeLs of

stress. Firstly, any type of stinulus that produceo a speciflc

physiological response nust be viewed as a stresoor. However, physical

exercise, ercitenent and fasting are often regarded as enjoyable

experiences and ag such it is nisleadlng to regartl then as stregsors.

Secondly' stress responses can thenselves becone stinuli for further
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:rsigtrE€ pb, Ftologica.I erc{tati,on. For sraEnle, a lreFsou rlth ooro44rlf

heart disease ntgbt becoue anrious about their high pulsa rat€ rihtch. tn

turn nay elevate haart rate further, The final orLticlsn ls tbat the

noneepgs'19fu streg,s rsslpna€ has besg ehoun to be g.rooa[y

overala.$Lif,1ed, f,oa exanple, iltrf,ferett stateg of arsueajL <tro appear to

have dlf,f,er,ent p!3r"slolog{eal qorrel,4tes:.
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tr'igure 1: Response Based Model of Stress
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fhe Stinulus Baeed l,lo<lels of Stress

An alternative is to conceptualize stress as a sti-nulus' that

iupinges ou the individual (see Figure 2). fhia engi.aeering analogy of

stress runs parallel to Hooke's Law of Elasticity, rbicb states that a

piece of natter rritl rithstand a load or stress placecl upon it' but only

up to a certain point. Beyond this point pernanent changes take place

in the material and after tbe loait is renoved it nill no ]-oager return

to its original shape. The analogue suggests that just as physical

systens have elastic limit so do hunans.

Sone researchers have focused tlirectly upon background variables as

the stinuli that have cleternined stress. Studies uoing astronauts in

the NASA Mercury prognnme (".g. Ruff & Korchin, 1954) ancl Antarctic

scientiets (e.g. Gunderson & Nelson, 1959) have sought personality and

background variables that correlate rith good performance and low stress

levels.

fleitz (tgZO) devised a classification systen for strese inducing

stinuli in clifferent rork situations that inclutlecl: speedetl information

processing, noxious environmental stimuli, perceived threat, disrupted

physiological function (e.g. disease), isolation and confinement,

blocking, group presnule and frustation. Srankenhaeuser (1975) ertentled

this list to include lack of control over events.

Despite the usefulness of this etinulus nodel it has natry

Iimitations. For exanple, undenanding and boring tasks are often

considered as stressful as overdenanding tasks antl yet the forner case



would not be predicteal fron the nodel.

this nodel it is very tlifficult to lanor

stinuli are the stressors and how these

individual's subjective evaluation of

inportant variabLe.

47

cox (1978) comments that within

exactly which stimulus or set of

can be neasured. In fact the

the stress level may be the
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Figure 2: Stinulus Baged Model of Stress
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The Interactional llodel of Stregs

A fusion of the response and stinulus nodeLs has been advocated by a

nr:nber of authors including, tr'rench, Rogers aqdt Cobb (19?4), Lazarus

(t gZ0), IrtcGrath (lglA) and Cosme anrl Holroyd (1982). cor ( 1978, p1?)

has also proposed an interactional mo<lel in rhich the cognitive

appraisal of the situation rather than the actual situatiour is

enphasised as ao iuportaat conponent (see Figure 7). Ehe nodel

contains aeven stagesr

1. the sources of denancl fron the envi-ronnent and the eristing capacity

of the person constitute

2. the person's perception of this denancl aod their orn pereeived

capacity to neet the denand

t. stress is the i,nbalance betreen the person's perception of their

capacity antl tbe denantl they perceive is placed upon then. Cox (tgZA)

enphasises that the cognitive appraisal of the situation, not the actual

situation, is the inportant conponent in thls nodelt

4. A discrepancy betreen capacity ancl denand ig usually acconpanietl by

the subjective enotional erperience and an ongoing stress responset

5. The stress response has a psychological conponeat e.g. a cognitive

evaluation of the situation, and a physiological conpoaerit e.g.

increased heart rate,

5. fhe psychological response can give rise to a cognitive tlefenC€ 6.9.

repression, aud to a behavioural responee e.g. escape from the

situation,

7. The final stage is that of the feedback rhich returns infornation to

all levels in the system.
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Figure 5: Interactional llodel
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The

Types of Strees lleasurenent

The three notlels of stress outlined above have been used as a basis

for a geries of clifferent nethodologies.

Stinulus Based Stuclies

Researchers vho regarded the stinulus as the dependent variable

concentrated on nethods that would itlentify the backgrouncl variables or

stinuli that could account for the stress leve1s tletected in various

groups. For example Ruff aott Korchin ( 1954) studied the backgrounds of

Mercury astronauts aud Gunderson and Nelson (1965) those of Antarctic

volunteers to determine what faetors accounted for good adjustnent using

oeasures sucb as biograpical questionnaires.

Response Based Studies

Researchers who treated the stress response as a dependent variable

concentrated on assessing the physiological and psychological aspects of

this respouse. An eranple of this type of stress neasurenent rould be

the neasurenent of short tern nemory before aud after exposure to loud

noise (Glass & Singer, 1972).

Conbined Stinulus Regponse Studies

Sone studies are not easily classified rithin the foregoing nodelg

anil they appear to contain a conbination of approaches. For eranple

Gundersoa (tgZ+) and Taylor (tgeO) have enployecl both stinulus and

aad
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respoose models of stress. They have attenpted to outline both the

backgrouncl variables that contributed to gooil Antarctic perfornaace aa

neIl as to detail the responses of participants to the polar

environnent. Tbis type of study draws on both types of stress nodel and

therefore seens . to inprove the contribution beyond that of stuclies that

used only one model.

Interactiooal Studies

Some studies attenptetl to oeasure tlirectly the inbalance or

discrepancy betreen perceived capacity anti denand under otress e.g. La

Rocco, House and French (1980). Blau (tggt) asked bue operators to rate

the extent to rhich upsetting situations Yere present in their iob

(perceived denand) antl then to rate the freguency at uhich these

incidents could occur for then to congider that they hail a good job

(perceived capacity). The perceived denand rating was then subtracted

fron the perceived capacity rating to produce a diserepancy scoF€. This

Ecore ras then coneitleretl to be the indicator of stress. This approach

fits the interactioaal nodel of stress very closely but it does have a

number of drarbacks. For exanple, Cronbach antl Furby (lgZO) have

cornnentecl that the use of discrepancy ssores causes increaeed and

unecessary unreliability and eomplexity by conpouacling the error fron

each rating scale. Caplan, Cobb, French, Harrisoa and Pinneau (t9Zl)

have also argued against the use of discrepancy scores because they

contaninate the capacity antl denand conponents of the Eo8srlF€.
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Uhile the interaetional concept of stress is superior to other models

the nethotlolosy that has arisen fron this nodel ras not adoptecl the

present study because of the problens outlinerl above.

3 Definition of Stress

Cox (19?8, p25) presents a working deflnition of gtress rhlch has

been adopteil in the preseat study.

"Stress, it is arguedr GEtr only be eensibl.y tlefined as a

perceptual phenomenon arising fron a conparisoa betreen the

denand on the person and his ability to cope. An inbalance ln

this nechaaisn, rhen coping is inportant, givee rise to the

erperience of stress, and to the stress response. Tbe latter

represents attenpts at coping rlth the souree of stregs.

Coping is both psychological (involving cognitive and

behavioural strategies) and physiological. If nornal coplng

is ineffectlve, stregs is prolonged and abuorual responaes nay

eccur. The occurrence of these, aad prolonged erposure to

otress per sor nay glve rise to fuuctionaL and structural

danage. The pregress of these events is oubject to great

inillvidual variatien. "
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Effects of Stresg

Different researchers have enphasiseil different effects of stress'but

in a convenient surunary Cox (t gZa p92) outlines the folloring

subjective, behavioural, cognitive, physiological, heaLth and

organisational effects and costs of stress. These provide a

couprehensive set of dinensions along rhich stress can be itlentifietl.

Subjective Effects. These include: anxiety, aggressiou, apathy'

boreclon, depression, fatigue, frustration, guilt and shane, irritability

and bad temper, moodinessr lor self-esteen, threat and tension'

uervousness, and loneliness.

Behavioural Effects. fhese include: accident proneness' tlrug

taking, enoti-onal outbursts, excessive eating or loss of appetite,

excegsive clrinking antl suoking, excitability, inpulsive behaviour'

inpairecl speech, nervous laughter, restlegsness, and trenbling.

Cognitive Effects. These include: an inability to make clecisioae and

concentrate, frequent forgetfulness, hyperseasitivity to criticism, and

meutal blocks.

Phlrsiological Effects. These include: increased blood and urine

eatecolanlnes and corticosteroids, increased blooil glucooe Ievelst

increased heart rate and blood pressure, drSnress of nouth, sreating,

dilation of pupils, difficulty breathing, hot antl cold spells, 'a lunp

in the throat', nrrmbness and tingling in parts of the body.

The
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Health Effects, Ihese include: asthma, amenorrhoea, chest and back

pains, coronary heart disease, diarrhoea, faintness and tlizziness,

dyspepsia, frequent urination, headaches, insonnia, psychoses,

psychsonatic disorder, diabetes nelLitus, skin rash, ulcers, Ioes of

serual interest, and realo,ess.

Organisational Effectg. These include: abgenteej.sn, poor industrial

relationsp poor productivity, high accident and labour turnover rates,

poor organisational clinate, anatagonisn at rork and Job

dissatisfaction.

the l[easuremeut of Stress Effects

The above listing indicates that in any given case stress effects can

be highly vari.ed and it inplies that any assessmeat nust include a

nunber of neasures that sanple a broatl range of respoase modes. For

that reasou the present study ras based upon four different meagures and

each of these is glven detailetl exaninatioa in a separate chapter.

The first of these ilas the Hopkins Synpton Checklist (ttSm)

(Derogatis, Lipnan, Ilhlenhuth & Covi., 1974). [his is a broatlly based

self report neagure that evaluates a range of subjecti.ve, behavioural,

cognitive, and physiological s5mptons. The neasure sanples fron the

nodes listed belor:

1. Subjective itens cover such areas

irritability antl nervousness

2. Behavioural itens cover such areas as

disorders, restlessness and trenbling

as anxiety, depreesion,

enotional outbursts, eatl-ng
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Cognitive itens cover such areas as forgetfulness, nental blocks

and hypersensitivity to criticisn

Physiological itens cover guch areas as chest pains, haadaches

and diarrhoea.

The second meagure was the Stress Arousal Cheqklist (SlCl) (llackay,

Cor, Buuows & Lazzerini, 1978). It was selected to sanple in greater

depth the subjective elenents of tension, apprehensiveness and

erci.tenent.

The thircl neasure consisted of the llental Paper Folding (}tPf) and

Seri.es Conpletion (SC) Tegts (Wnite, Taylor & McCornick, 198r) and tbese

rere gelectetl to sample speed nnd accuracy of infornatiou processing.

The final measure wag the Aitaptability Questiounaire (AQ) (Rivolier,

personal cornnunication). It was selected because it sanpled the

organisational node of responding and in particular rork perfornance in

Antarctica, fhe AQ also includecl itens on psychological atlaptation and

on social functioning.

I{ature l{easureneat of Coping

Individuals experience stress as unpleasant and usually develop

coping mechanisns to reduce these effects (Lazarus, 1955). Tbree

situational factors and four personality factore are cLained to

influence coping (Lazarus, 1965).

The situational factors are:

3.

4.

andThe
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1. the location of the harnful agent as a prelininary in the

clevelopment of direct action, flight or fight

the viability of alternatives to overcone the threat

other constraints in the environnent shich algo serve to iahibit

or encourage the expression of coping action.

The personality factors are:

1. the pattern of notivation that deternines the costs and benefits

of the kinds of actions likely to be undertaken

2. the ego resources such as inpulse control and self confidence

chich directly influence coping

1. the defense dispositions that influence the likelihood witb nhich

an intlividual rill respond in a particular ray

4. the general beliefs that indivitluals have about the environnent

antl their r€sources for coping.

tazarus (tg0g) notes that coping reaction patterns range fron direct

action teadencies that strengthen the individual's resources against

hanu through to indirect defensive reactiong rhich often have linited

success in dealing with the threat. Lazarus (tgge) suggegts that

erperience, intelligence, edueation and life experience also influence

coping.

Pearlin and Schooler (tgZg) note that the ter:u copiug subsequently

acquired a variety of neanings stnce lts initial use and it has beea

used interchangeably rith nastery, ilefenee ancl adaptatioa. To clarify

the issue they tlefine coping as a respoase to external life strains

which serves to prevent, avoid or control emotional distress. They

regard coping as inseparable fron both the life strains experiencetl by

2.

,.
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intlividuals i.e. situational factors, and the state of their enotional

lives i.e. personality factors. According to these authors, copiug

behaviour can be tlivirled into three najor types of responses i.e. those

that:

1. change the situation out of shich stressful experiences arise

2. control the neaning of a diffieult erperieuce after it occurs but

before the energence of stress

t. keep the enotional consequences of problens rithin uanageable

linits.

Pearlin and Schooler (tgZe) go on to evaluate the efficaey of a

nunber of concrete coping behaviours rhich are eranples of the three

types of behaviour outlined above. Their results indicate that coping

techniques are nost likely to be used in close personal situations e.g.

close friendships and namiage, and Less ia inpersoual problems e.g.

notor vehicle driving and work stress. In addition they fountl that

coping styles rere unevenly digtributed in society and that oeuy the

better educated, and the nost afflueut nade greater use of tbe nore

effective nechanisns.

Folknan and IJazarus (t gAO) naintain that coping serves tro main

functioas, the nanagement and alteration of the person-environnent

relatioa that is the source of stress (i.e. problen focusert coping), ancl

the regulation of stressful enotions (i.e. enotion focused coping).

They suggest that coping has beea neasureal in three different rays:

1. as e8o processes (".e. Haan, 1977; Vaillant, 19?1)

2. as a series of traits (..e. Lazarus et a1., 1974)
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t. as a response to specific situations [e.8. illness (Uoos, 1977),

natural clisasters, (e.g. Lucas, 1959) and bereavenent (Parkes,

1e72)1.

The present stutly is concerned with coping and in p,artieular rith the

influence of defen:e mechanisus on stress and coping rosponses.

Initially Signuncl Freud (1915) ancl later Anna Freud (1946) developed the

concept of defenee mechanisns as intrapsychic coping techniques for the

reduction of anrlety. They considered that defense nechani.sns rero

person-specific rather than situation-specific, and later other

researchers congtructed a unidinensional bipolar personality continuun

of "repression sensitization" (qyrne , 1961, 1954i Krohne, 1978). They

suggestecl that individuals were to be fountl at each end of the

repreesion sensitizatioo continuun antl that their reactions to stressors

rere uuproductj-ve and quite tlifferent in style, in that the "repressors"

rould tend to deny the harmful aspects of any stressor and the

"sensitizers" would accentuate then. Setween these ertrenes were those

rho nould assess threats nore realistically.

Byrne (t g6t ) developett a useful scale for the assessment of

represoion sensitization, the represeion iteng of rhich rere later found

to corelate highly with neasures of soeial desirabllity antl syupton

denial (Krohne, 19?8), aod the seasitizatiou itens of rhich rere found

to corelate rith neasures of trait anxiety (eolin, Heron, Iskota &

Reineck, 1967). Others found eertai-n cogaitive differences between the

repressors and sensitizers in such functions as rord recognition

(Tenpore, 1964), meuory, (Bergquist, Lerineohn, Sue & Flippo, 1958), and
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infornation procensing (Feder, 195s). The repressors rere aleo found to

have nore positive self inages than sensitizers, and the self evaluation

of both groups ras likely to be digtorted rhen conpared to indep,entlent

observations (Krohae, 19?8).

Moog (,|9?4) after a revies of the Repreesion Seneitization saale

(nSS) connents that rhile the measure has both conceptual and

psychometric linitations, as a simple, objectively scoreilr easy to use

technique it was very useful. For these reasons the RSS ras adopted for

use in the preseat stuily.

Overvier of [he Present Study

Fron a revier, the interactional rnodel of stress and coping rao

preferred and both stinulus anil response dinenslona rere neasured uslng

the folloring tests:

1. a s5mpton neasure, the Hopkine Synpton Checklist

2. an affect neasure, the Stress ArousaL Checklist

7. tro cognitive neasures, the Paper Folding aad Series Conpletion

Teats

4.

5.

an organizational neasure,

a defense and coping style

scale.

the Aclaptability Questionnaire

neasrurg, the Represgion SensltizatLoa



Cf,APTEB III - IIIE RESN^NCH DESICT

Introductlon

Ihe previouo chapter set out the conceptual franerork f,or the preseat

study aud this chapter discusges the nethodological issues iavolveil in

the evaluation of levels of stress emorg nembers of the Interaational

Bionedical &rpeditioa to tbe Antarctic. Tbe chapter conprlses four

sectioas:

1. a brief introduction to nonrandomized erperineatal clesigns

2. a descrlptioa of the renoved treatnents deslgn rith pretest and

posttest

,. a description of the

tecbnique

nultivariate nonraudonized natching

4. tbe cleveloluent and evaluation of the natched control group.

Each of these sections has beea included because of the unique problena

in constructing a researsh design for use on the IBEA. Difficulties

aroEe because the erperinental subjects had alreacly been appolated by

the lnternational organising connittee, and the author hacl to devise aa

experimental design appropriate to these condttions.

-51
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I{onrandonized Erperinental Deslgns

Experinents have been clefinecl by Cook and Canpbell (1976) as

erperimenter-controlled or naturally occuring events ("treatnents")

which nintervene in the lives of respondents and rhose probable

consequences can be enpirically assessed. Expeiinents can be ilivided

into tro najor categories, randon and nonrandon, tlepeuding on the

nethods used to allocate subjects to erperineatal and control groups.

Ifhere subjects are allocated raudonly to either group the procedure ls

horn as a "true" experimental ilesign, otherrise it is knorn as a

quasi-erperinental or non randomizetl design. For both types of design

the follouing four basic principles of validity nust be incorporated:

1 ) internal validity, 2) statistical conclusion validity 1) erternal

vaLiclity and 4) construct validity.

Internal Validity.

the causal relationship

variables. An eranple

statistical regression -
groups being drarn fron

sinply protlucing scores

thoge populations.

fnternal valirtity concerns the degree to rhich

can be attributed to specific erperimeatal

of a threat to internal validity sould be

the effect ilue to the erperinental and control

different populations and nultiple observations

that tencl torards the ilifferent means of each of

Statistical Conclusion Validity. Statistical conclusion valitlity

coneeras the degree of certainty that can be attributecl to a

statistically tlerived result. Uncertainty arises for eranple fron tegts

with Low reliability because these include substantial leve1s of error

variance in calculations and increase the probability of type II errors.
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Erternal Validitg. External valiclity refers to the degree to which

research findings can be generalised across different tine periods,

settings and groups of subjects. For eranple in a given analysis the

interaction betreen setti.ng and treatnent may be strong but unless and

until different settings are sanpled any couclusion rill have little

erternal valiility.

Construct Validity. Construct valiility refers to the itlentification

of particular variables that caused auy change between pre- and

posttest. Poor construct valictity for erample, can arise in

chernotherapy research rhere the effects of a drug antl the effects of

therapeutic expectations are confounded. 0ther tlifficultieg arise fron

inadequate pre-operational differentiation betreen constructs.

Fron the range of non-randomized experiuental strategies outlined by

Cook and Canpbell (tgli) tfre renoved treatmeats clesign rith pre- and

posttest ras selectetl as nost appropriate for the present stucly.

Removed Treatnents Deaign rith Pretest and Pogtteet

This alesign calls for four observations: one before treatment onset,

one after treatment onset, the third before treatnent offset, and the

fourth and final observation after treatnent offeet. In the preseut

stutly which analysed responses during an Antarctic traverge the design

called for oue observation to be nade before the erpetlition began, two

observations during the couree of the expedition and the final

observation after the erpedition (see Figure 4),

The
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In this desj.gn, if the treatnent rere effective there would be a

difference betreen observation 1 and observation 2. This iliffereuce

rould be ia the opposite direction to the tlifference betreen observation

I and observation 4. Since it is possible that the effeets seen after

the introduction of treatnent may clisperse before observatior 1, it ls

inportant that there be a noticeable difference after the rithclraral of

treatment.

In the present study the clesign shoultl lead to the expectatioa that

pre-Antarctic stress responses should differ fron the results of both

the neasurenents nade later on the Antarctic traverse and in turn these

should differ fron responses at the final observation. If all these

contlitions are not fullfillecl then this degign aloue is not eapable of

producing interpretable regults.

According to Cook and Canpbell (tgZ6) there are tno nain problens

rith the design. Firstly it nay be difficult to obtain the pattern of

statistical effects necessary to infer causality. This requires that a)

the difference betreen observations I aatl 2 not be equal to the

difference betreen observations 5 anil 4, and that b) the ilifference

betreea observations 2 and 7 n;ot be equal to the difference betreen

observati.ons J and 4. Secondly, in experimental studies involving

tberapeuti-c outcome research, treatnents are usually beaeficlal to

clients and their cessation rould cau€re ethical difficulties. In the

present study' this ras not a problen because the withtlrawal of the

"treatment" variable enablect subjects to return hone from Antarctica.
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Figure 4: Possible Distrubtion
Treatnent Design

of Data Using the Uithdraral of
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Nonrandomized experinents are strongest when a series of clifferent

tlesign features can be includetl in the one study (Cook & Canpbell,

1976). For this reason a removed treatnents ilesigu conbined rith a

matched control group wae adopted in the present study, and the latter

clesign feature rill now be dlscussed.

The l{ultivariate Xonrandonized llatched Control 0roup Design

Randonization is a nethod allowiag for tbe experimental control of

ertraneous variables that cannot direetly be iafluenced by other means.

ilays (195r, p45O) points out that rantlonization scatters 'nuisance"

effects throughout the data and avoicls the possibility of an

accumulation of these effects in lnrticular treatnent groups. Thls

means that replications of experiments shoultl produce consisteat

fintlings. Randonization ig horever not nithout its problens. The

equivalence of nuisance effects betseen groups can be obtainecl using

randonizati-on, but only by using large numbers of subjects (Sherrootl,

l{orris & Sherwood, 1975), Randomization rith snall nunbere of subjects

can accideatly lead to high correlations betreen any variables not

controlled for by sone other nethod.

In erperinents where randomization

natching is an alternative although

not an appropriate procedure'

has been criticised by sone

is

it
experinenters e.g. Keppel (1975 p17). The oppositioa seeug to be

largely concerned uith ex post facto desigas where natching is

undertaken at pre-test using outcone measures.
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The ain of both randonization and natching is to produce the

equivalent control and erperinental groups necessary in erperinentation

to iclentlfy treatnent effects. Assurning that groups are truly

equivalent antl that all subsequent influeaces incluiling neasurenent

error are controtled, all post-treatnent changes nay be attributetl to

the effect of the erperinental variable. Sherrood, at al.p (,|9?5)

outline a ratioaale an<l technique for obtaining erperinental and control

groups in which subjects are nonrandonly allocated, and in rhich

iaclividuals in each group are conparable. The assunption untlerlying

their natching technique is that initial equivalence predicts later

equivalence under the same conditlons. It therefore follovs that the

more closely the groups can be natched initially on key variablesr ahora

by other studies to be of inportaace in deternining the relevant

behaviour, the greater riII be the degree of equivalence betreen then.

In the process of obtaining natched groups the first task is to

iilentify the key variables that are likely to be of inportanee in

cleternining the behaviour under eraninati-on. Psychological research

uould suggest that itleas, attitudes and actions are largely a product of

the experienees and social expectations that inpinge upou the

individual. Therefore social background variables such as ager sext

narital status, education and ethnic affiliation, are indieators of both

experi-ence as rell as future respouses and account for the largest

degree of variability in an intlivi.ilual's responses. Sherrood et aI.

(1975) note that beyond a certain point, the inclusion of ertra

variables usually fails to atltl to the predictability of hunan behaviour.

This suggests that as the nrrmber of natcheil variables increases beyoad a
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certain point, the non-natched variables tead to becone more and more

aIike.

The multivariate natchiag technique is an inportant develolment

because it contrasts rith those nethods that only natch at preteet oa

outcone variables. It selects subjects on the basis that they have very

sinilar backgrounds, or are clrarn fron the sane subpopulation. It{atching

on pretest outcone variables sinply neans that, at one poiat in time,

subjects are eguivalent on one or more neasures. Their cliffering and

unknova backgrountls night easily cause shifts in future responding which

are totally unconnected sith the erperinental variableg, 3or eranple

Canpbell and Erlebacher (tgZO) discuss the case of conpensatory

eclucation for needy chilclren in yhich erperinental anal control eubjects

rere matched on their pre-treatment gcores. 0n follov-up it appeared

that the control group rere on average more able than the erperinental

group so that at post testing it appeared that the experinental group

had deteriorated. The ilanger lay in conclutling fron these results that

conpensatory etlucation had nade the experinental group rorse. In fact

this effect could sinply be attributecl to the regression torards tro

quite different population means. The problem of regression forbitls tbe

use of natching on the basis of premeasures but does not rule out

matching on other variables.

Shersood et aI. (1975) preseat the folloring aesunptions uhich

underlie the nultivariata natcbing technique:

1. any sanple of subjects vill not be honogeneous but rill vary

aloug nany tlifferent tli-nensions
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the relevant set of dimensions or variables of inportance in

influencing subject behaviour ean be specified

the nunber of clustars of inportant dinensions rill be less than

the nunber of subjects

the place a subject occupies along the series of dimensions 1g

tleflned by a purely nathenatical process

natched paire of control and experinental subjects will be nore

like each other than rill non-natched pairs.

In a study demonstrating the use of the multivariate nonrandonized

natching techniqua to select both erperinental ancl controL subjects

Sherrood et al. (1975) natcheil one nenber of a pool of erpeeted

occupants of a housing project for the disabled antl elilerLy with a

coatrol subject fron the waiting list for the project. Hacl the

erperinental group already been selected the sane procedure could also

have been used to produce the natched control group only.

In the present stutly a group of Antarctic researchers ras

intlividually natched sith a group of researchers at hone. The folloring

is an overview of the nethodology aclapted fron Sherroocl et aI. (1975)

rhich ras used to achieve this,

1. a nurnber of itens sere developatl that evaluatecl theoreticalLy

inportant variables not including outcone neasures,

2. the respoases of the total subject pool rere obtainetl on these

itens and factor analytic procedures then used to collapse the

pool of variables into a snal1 number of di-mensions,

2.

,.

4.

5.
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conposite standard scores rere produced for each subject on esch

dimension,

the distance in nultidinensional space betreen each pair yas

calculatetl ancl the closest pairs (one neuber fron each group)

rere then selected,

a check ras naile by experienced psychologists to detertine that

all pairs rere good matches

6. itlentical test proeedures rere then givea to both groups but only

the erperinental group subsequently uuderrent the "treatnent".

As a further check on the ultility of the natcbing technique a second

group of subjects was drarm at randon fron the total group of control

subjects. The distance in nultidinensional space betreen the

experinental subjects and their ranclonly allocated pairs ras then

calculated in order to conpare the average <listance betreen tben rith

that for the experimental and natched control pairs.

llethod

SubJects

Ihe subject pool fron which controls were drarn consistetl of 114

nales fron highly sinilar instituLions to those of the IBEA personnel.

fhey rere firstly academic and technical staff at Yictoria University of

Tellington, secondly acailenic staff fron the i{ellington Clinical School,

and thirtlly Clinical Psycbologists from the Justice Departnent and

tlellingtou Hospital Boartl.

7.

4.

5.
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TheThe Developnent 0f Screening Questionnaire

As the selection of the control group ras post hoc, only the itens

alreatly answerad by IBEA subjects could be used to construct the

screening questionnaire. Those itens rere drarm fron tro particular

questionnaires. One of these, the Biographical Questionnaire (Rivolier,

personal connunication) contained nany iterus that have been shorn to be

related to Aatarctic perfornance (see Gunderson & Neleon, 1965). The

other was a version of the Holnes antl Rahe (1957) SoeiaL Rearljustuent

Rating Scale that has been shorn to be a consistent and noderateJ-y good

pretlictor of the onset of illness and stress related disorders (Hohes &

Masuda, 1974). Fron these two tests a total of 25 itens ras selected

for their potential in the assessnent of stress in the Antarctic. This

initial version of the screening questionnaire ras subnitted to an

erperienced clinical payehologist for conneat and eubsequently three

questions rere rithdrarn as the personal nature of these items rouLd

engender resistance from acadenic staff e.g. questions on narital

relations. The final version of the screening questionnaire, presented

in Appeailix A, eovered the folloring areas:

age

marital status

nunber of children in respondent's fanily

nationality

religious affiU.ation

occupational status

acad,enic speciality

non-vocational interests

ratings of residential stability
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The[he

ratings of occupational stability

ratings of occupational responsibility change

rating of personal achievenent

financial connitment

occurrence of major illness or lnjury

size of fanily of origin

whether father living or deceased

occupational status of father

whether mother living or cleceased

occupational status of nother.

Analysig 0f Sereenin8 Questionnaire

The results fron the questionnaire rere plaeed on disk on the IBll

4t41 conputer at Victoria Uaiversity of Uellington and a principal

factor analysis uith iteration perforned using the SPSS V/9 package

(Nie, HuII, Jenkins, Steinbrenner & Bent, 1975). Varinar rotatioo of

factors rith eigenvalues greater than one, as rell as tro, three and

four factor analyees rere performed in an attenpt to fincl the nost

appropriate groupings of itens. Finally in order to produce a strong

structure that would demonstrate intersubject differences parsinoaiously

and graphically, a three factor solution was selecteal.

Three tlifferent scoring methods rere then used sith the resuLting

rlleasure. In the first nethod sinple scale scoreg rere produce<l by

scoring itens rith a factor loading equal to or greater than .J0 as one,

and itens rith loadings less than .JO as zero. In the second, nethod



75

principal factor scores were calculated fron itens with salient factor

loaclings. Here itens with loadings equal to or greater than .1Q vete

converted to standerd scores, nultiplied by their factor weightings antl

sunmed.. The third nethod involvecl true factor scores in rhich a1l itens

sere converted to standard scores, nultiplied by their respective factor

weights ancl sunned.. AII three nethods produced sinilar results as

denongtrated by the hish conelations between the matrices of

correspontling interpoint distances in the different solutions (Poor &

Wherry, 19?5). As a consequence the sinple scale score was selectetl for

the final analysis. This nethod appeared particularly appropriate as

the ain of the factor analysis ras to reduce the volume of data rather

than to produce a nodel of the underlying factor structure of the

questionnaire.

The nethod produced three subscale scores and results of each control

subject rere conpared with the scores of eacb erperimental subject. The

conputer progr€unme ueed to do thig (fatkey, 1982) initially convertg the

acores oa each seale to standard scoreg then calculates the clistanees in

nultidinensioual E pace betveen each control subject ancl each

erperimental subject. Finalty a list of the closest coatrol oubjects to

each experimental subject vas produced. fhe tro control subjects

closest to each erperinental subject rere then appraised usiug

independent judges rho rere read the following instructions.

A large number of University staff have nor conpleted
screening questionnaires ancl fron these subjects I rish to
select a natched control group for the IBEA eubjects' The
eontrol group should have as nany background and history
variables as possible in counon rith the experinental IBEA
group. To ensure this I have used a nathenatical procees.
Horever all actuarial processes rhile highly accurate are
entirely arbitrary. It is knorn that not all background
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variables have the szrme effect on potential responses to
stress ancl I rant you to use your clinical jutlgenent to rate
the quality of the natches produced. [he first questionnaire
you witl receive is labelled 'Refereuce' aad f want you to use
it as a basis of conparison. Next you will receive a series
six practise questionnaires rhich have been devised to range
from ertrenely rell natched to the 'Reference' through to
extrenely poorly matched to the 'Reference'. Exarnine each
questiounaire in turn and nake up your nind about the quality
of these natches. After this I have a series of pairs of
questionnaires for you to eraniae and rate using the six point
scale from extrenely well natched through to ertremely poorly
natched.

The judges' ratings rere then sunned and the subjects rith the

highest score rere tben contacted and asked to participate in the second

phase of the study. The renainder were thanked for their cooperation so

far.

Ihe Conparative Evaluatiou of the l{atching Technique

In order to evaluate the natching technigue 1 2 subjects rere selected

ramdomly (using the random number tables from Ar:nore, 1966) fron the

pool of control subjects ancl the nultivariate distances betreen this

randomly allocated control group and the erperinental group ras thea

calculatecl using the sane nethod as for the natched sanples. The nean

distaaces betreeu the coutrol and experineatal groups for both the

randou allocation and natched methods rere thea conpared. The tro

allocation nethode were subsequently graphect to illustrate the

differences betreen pairs in three dinensioaal space. Then as a further

test of the adequacy of this technique the natched control aad

experinental subjects rere conpared not only on the neasures on vhieh

they were natched but also on the non-natched outcone variables that
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have been outlined in Chapter II. This was a particularly rigorous test

of the inportant untlerlying assunption that as subjects had been natched

on background variables they would be sinilar on outcoue measures.

Results

The clini-cal ratj.ngs of the closeness of uatchiag rere very higb antl

an overall neaa of 4.1? (where 5.00 was "extrenel.y rell natched") anil a

snall stanalard deviation of O.7J indicates that all subjects Yere very

rell natched accorcting to the clinicians (fatfe Z).

fhe distances betreen natched paj-rs in three dinensional space rere

also snall with 0.52 being the mean distance, in comparisou vlth the

total sanple range of fron O.OO to 5.09 (Table 2). fhis initicatee that

the nulivariate technique produced very close natching. fhese snall

distaaces also contrast sith the distances obtainecl fron the rantlonly

selected experimental and control groups, where the nean tlistance ras

nearly five tines as large and the standard deviation ras over four

times ae large (nigure 5 cf Figure 5). Frou tbese resuLtg it ig clear

that the natching ras adequate both nethodologically and statistically

and that the closeness of pairs achievett by natehing ras considered

better than that achieved by randon allocation.

Tab1e 1 presents the t test data fron the non-matched outcome

variables, (i.e. HSCL, SACL, MPF and SC tests as outliaed in Chapter II)

and it can be seen that neans and standard deviations for the control

and experinental groups rere very sinilar and that five of the nine t

values are of less than one aud no t value ras significant. This

indicates that the natching teehnique uas very successful.
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TABLE 2

Cliniaal Ratings anrl Multivariate Distances Betreen Experineatal anil
Control Subjects.

ExperlnentaL

and

Control

Subjeot

Uunbers

Clinical

Ratings

([atcrrea)

llu.].tivariate

Dista[ces

(uatcuea)

l{uLtivariate

Distaacee

(Eantlon)

1

2

5

4

5

6

7

I

9

10

1l

1'2

4.74

4.57

,.67

7.14

4.00

4.57

4.O0

4.00

4.67

4.00

4.00

5.00

0.tg

0.19

0.tg

0.50

o.58

0.68

0.50

0.88

o.75

o.re

o.82

o,55

1.sl

3.38

L.21

3.40

3,32

3.58

a.8l

t_.82

4.07

1. 31

1.53

.88

Itteaa

SD

4.l7

o.71

o.52

o.2,

2,40

1..09
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Figure 5: Positions in Three
and l{atched ControL

Dinensional
Subjec ts

Space of Pairs of Experirnental
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Figure 6: Positions in Three Dinensional
and Randonly Allocated Cootrol

Space of Pairs of Experiuental
Subjects
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TABI,E ,
Tests of Diff,erences Betreeo [on-natched Outcone Variables for

Erperinental antl Control SubJects

lleaeure Control Erperinental t Prob
I{eau SD Mean SD Value

SACL
Arousal 10.77 ,.2O 12.00 4.2O -1.55 O.21

SAgL
Stress 5.58 4.10 ,.5O 4.4O 1.09 O.rO

HSgr,
Sonatiz- 14,91 4.48 14.13 2.64 O.17 0.71
ation

HSCI,
0bgessive 12-25 5.06 11.67 7.99 o'27 0'8o
Conpulsive

HSCI,
Inter- 9.67 2.23 9.50 2.5O 0' 15 0.88
personal
Sensitivity

HSCL
Depression 1J.00 2.14 1r.75 5.1O -O.50 0.56

HSCt
Anriety 6.92 2.14 7.r, 1.78 -0.58 0.51

I{PF
Reaction 7e.8t 10.0, 71.50 9.87 1 -84 0.09
Iiues

sc
Correct 19.+2 4. 10 18.51 t.94 1 .O0 O.t4
Responses

Note for aLl eases {! = I 1 and ! ia not significant.
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Conclusion

Erperinents frequently are conductecl by conparing the effects of a

treatnent variable on the responses of an experinental group with those

of a no treatnent control group. Optinally the allocation of subjects

to these groups is ranrlon but nhere this ls not possible non-random

alloeation procedures uay be used, One such procedure is the rithtlragl

of treatnent design in which subjects' responsea are conlnred before,

during anil after expogure to the treatnent. the rigor of such a deoign

can be enhanced if it is conbined with a natched control group. One

sophisttcatecl natching tecbnique involves the sanpling of population

characteristics relevant to the erperinental variable and subsequently

developing a nultidinensional measure to select subjects. ilatching is

carried out only on non-outcone variables as thie avoids problens due to

regression to poosibly clifferent population neans. This technique bae

beea enployed in the present study because rand,ou allocation of subjects

was not possible.

In this chapter the natching technique has been undertaken and in the

subsequent evaluation the pairs of subjects uere found to be highly

sinilar both by independent jutlgenent antl by measuring distances betreen

the pairs in the nultitlinensional space deternine<I by clusters of

selected backgrouncl variables, Iu a conparative <lenonstration of the

effectiveness of tha technique, the distances between the natched pairs

in the present stutly sere founcl to be considerably smaller than thoee

between pairs assigned by ranilon allocation. Finally statistical

conpari.sons betreen experinental and coatrol subjects on aon-natched
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outeono neasures indLEatetl that tbere rere no siguificant differensee

betreoa tbE tng grouBo. nre outcome initioateil thet tbe erlnrlneatal

design ailolrtedl i.n the preeent stutty [s both theoretiealLy and

practically aitequate for the specLal. neeals of regeareh for e group of

pne-seLeeteil tntarctl.c scl,entlets aad is clearly calnbla of proiluciag

interlretabl-e regulta.



CHAPTER IV - EVALUATI0il 0F Tf,E IOPKIIS SfiP[Ot{ CEECXX,IST

Introduction

The Hopkins Synpton Checklist (IISCI) (Derogatis, Lipnan, tlhleahuth &

Covi, 1974) ie a self report neasure that sanples nany of the respoasea

to etress that have been outlined in Chapter II. In its basic forn lt

consists of 58 itens and five subscales

1. sonatization

2. obsessive conpulsiveness

5. interpersoaal seasitivity

4. depression

5. and anriety.

SubJects rate each iten on a four point scale of rlistress fron

"[ot-at-aIl" scored one, to "extremely" scored four. The iastructions

tlirect subjbcts to base their ratings ou their experiences over the

preceding reek (see Appenclix A). In this chapter a revier of the

develolment, reLiabllity, validity and normalizatlon of the HSCL rill be

presented and an evaluative revier of tbe questionnaire unilertaken.

[he Deve].opnent of the HSICL

The IiIiCL sas developerl by Parlorf , Kelnan 
"o4 

plnnk (1954) using

items fron the Cornell l{edical Index as reII as fron an nultldimensional

scale (Lorr citetl in Derogatis et a1., 1974). llte checklist raa

-82-
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initially used to evaluate psychotropic drug effectiveness (Lipnan,

CoIe, Park & Rickels, 19652 Uhlenhuth, Rickels, Fisher, Park, Lipnan &

[ock, 1956). Subsequently the measure ras reviged and enlarged and

currently it exists it 55, 54, 58, 72, anit 90 iten vereioas- 0f the

different vereiong thoee rith 58 antl 90 itens apPear to be the best

researched. The tlifference betreen then is tbat the HSCI-9O ls a

sinple extension of the HSCL-58 to provide adtlitional subscales

(hostiliy, phobic anriety, paranoicl ideation, ancl psychotlsn) designed

to neasure more serj.ous forts of psychiatric disturbance.

In its original for:n the s5mpton constructs used in the HSCL rere

establishett by both clinical and statistical nethods. Erperienced

clinicians assigned the itens of the ILSCL to four bonogeneous s;mpton

clusters i.e. amiety, depressiont anger-hosility' and

obsessi.ve-conpulsive-phobic (Lipnan, Covi, Rickels, IJhlenhuth & Lazar,

1958). Factor analysis using data from 1,115 anxious neurotic patients

protluced five factorg (t{ittiarrs, Lripnan, Rickels, Covi' Uhlenhuth &

Mattsson, 1 968) and subsequent studies have tended to confirn the

underlying factor structure (Lipnan, Richel, Covi, Derogatis &

llhlenhuth, 1969 and Derogatis, Lipnan, Covi & Richels, 1971). llbe

factor structure ras produced and replicated in the above studies by

using varinar rotations of the principal eonpoaents. Only factors

containing three or nore itens rith loaclings above .45 rere selected

fron the rotated solution. The extended HSCL-9O scale was also found to

have the basic five factor structure, together rith the four others

which are designecl to broaden the neasure (T,ipnan, Covi & Shapiro,

1979).
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Reliability

The HSCL test-retest reliability over a seven day periotl raa

establisheal rith clata from 425 outpatients and producecl conelation

coefficients ranging fron .71 for the anriety subscale, to .84 for the

obsessive conpulsive subscale (nictels, Lipnan, Garcia & Fisher, 1972).

Internal consistency ras reported on a sanple of 1 r435 subjects rith

alpha coefficients ranging fron '84 to '87 for the various subscales'

The iten-total correlations were all above .50 with nost above the .7O

level (Derogatis, Lipnan, Rickels, Uhlenhuth & Covi, 1974).

Validity

The sensitivity of the HSCI to strmpton changes incluced by

psychotropic drugs hag been taken as a nsasure of its criterion related

valiclity. For example Rickels et aI. (lglZ) aad llhlenhuth et aI. (tg0g)

denonstrated IISCL changes folloring the aclninistration of anti-anriety

agents to anrious neurotic outpatients. Covi, tipnan' Pattison'

Derogatis and lJhlenbuth (1971) also found HSCL response changes

folloring the rithclrawal of ninor and najor tranquillisers and tricyclic

antidepressants in hospitaLized inp,atients. Covi,Lipnan antl Derogatis

(1977) fountl that the HSCL was sensiti.ve to the tliffering effects of a

tricyetic antidepressant, a minor tranquilliser, a placebo' group

psychotherapy and nininal contaet therapy. The neasure ras also

somerhat seasitive to tlrug induced changes in tlifferent patient

populations, i.a. charity clinical, private general and private

psychiatric (Hesbacher, Rickels, Hutchinson, Sablosky, l{halen & Pbilips'
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t9?0). Horever the subscale interpereoual sensitivity failed to

differentiate betreen the effects of diazelnn, phenobarbital or e

placebo anat the amiety subscale failed to tlifferentiate population

types. This suggests differentj.al sensitivity vithin the subgcales'

The HSCL has also beea used to differentiate degrees of enotionality

in general hospital outpatiants. For example Schrartz, Evane, Garcia,

Rickels and tr'isher (lgll) found that the subscales, sonatization and

depression refleeted symptom reduction in a study on lactatioa

suppression i-n 260 nothers of nerborn chj.Idren.

Rickels, Lipnan, Garcia and tr'igher (lglZ) tlenonstratecl concurrent

valittity by contrasting the initial HSCL distress levels of anxious antl

non-anxious gSmaecological patients rith those of narkedly Lnproved'

noderately inprovecl ancl uninproved anrious neurotic patients at the

conclusion of treatnent. Results confirned the expectetl rank ordering

of the results on the five HSCL factors. fn a sinilar etutly Jacobs'

Garcj.a, Rickels and Preucel (1971) demonstrated statistically

significant differences betreen noroal glmaecological and nnri6ss

neurotic gSmaecological patients both before ancl four seeks after an

abortion.

The construct valitlity of the HSCL was initially established by

Derogatis, Lipnan, Covi, Rickels anal Uhlenhuth (tgZO). tbey found a

hieh degree of agreenent between the HSCI clusters as clefined by

experienced clinicians and enpirically derived synpton dinensions fron

817 patieut ratings made by psychiatrists.
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Prusorf and Klerman (.|923) rere able to discrininate betreen anvious

anil depressed outpatients on the basis of HSCL seores to an accuracy of

approxinately 55-71fr. The anrious subjects hatl higher somatization

scores and also higher anxiety than ilepression subscale scoree. By

contrast depressed patients shored higher overall distress scores and

had higher depreseion than anxiety scores.

Rickels et aI. (tglZ) shoreat that ttistress levels on the HSCL could

rank order general hospital antl psychiatric patients accordiag to

geriougness of disortler as judgecl by those in clinical practice.

ilornative Stutlieg

The HSCL ras primarily rlevelopetl for use nith outpatients but it has

also proved useful 11th both psychlatric general inpatients aad

uoa-institutionalised groups. Derogatis et al. (1974) gave detalls of a

Iarge scale study involving 1 r4r, anrious neurotic outpatieats, t67

neurotic depressed outpatients, and, 755 non-ingtitutionalised persons

living in Oakland, California, USA. Details of age, sex' race anal

social status are given along rith neans and gtandard deviations for

intlividual itens, subscales aad populations antl would suggest the broad

acceptability of the HSCI, for different populations.

HSCL A" A l{eagure 0f Stress

Although the HSCL ras originally developed ast a neasure of

psychiatric strrnptons for use in drug trials it bas nore recently been

founcl to be useful as a neasure of stress s;mptons. For exanple as

The
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has been outlinect in the valirtity gection above, both Rickels et a1.

(lglZ) and Jacobs et al. (197r) used the HSCL to evaluate distress in

gSmaecological patients.IJhlenhuth, Lipnan, Balter and Stern (19?4) useal

a slightly nottifietl version of the HSCL in a study on urban stress to

examine the relatioaship betreen slppton intansity, recent unclesirable

personal events and denographic characteristics.

Pearlin, Menaghan, Lieberman and Mullan (tget) used HSCL ltens to

assess stresg responses in a longituclinal study of involuntary iob

disruptions. Taylor and Fraser (tggt) used it as a neasure of

post-disaster stress with personnel involved in the botly recovery and

victin identification after a DC 10 crash at l{ount Erebus, Antarctica

antl they proposed an an atlditional sirth iten group (pre-occupatiou) aB

a particularly sensitive subscale of stress respouses. Videka-Sherrnan

(tgAZ) ueed the neasure to assess stress responses in parents of

recently deceasetl childreu.

Fron the revier above it can be concludetl that the HSCL has high

reliability, clenonetrable valiclity and an adequate subscale

replicability anit on the basis of this it ras selecteal as 8n appropriate

checklist to evaluate and subsequently enploy as a neasure of stress.

Preseut Study

The 58 item version of the HSCL ras chosen over tbe 90 iten version

for use in the present stutly because it is better researched and the

atlditional subscales in the HSCL-90 rere consideretl of little inportaace

because the severe disturbance which they are designed to ueasture occurs

the
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at & very loy rate in Antarctic volunteers (Nartlini, Ilerr:nana &

Rusnussen, 1962). As a prelude to using the checklist in the Antarctic

the iten characteristicg, factor structure and reliability of the HSCI

were evaluated using a nor:nal population-

Itethorl

SubJects

The evaluation sanple consisted of ?Oi volunteer first and seconil

year psychology students (lZ nalee and |t1 fenales) at Victoria

Uuiversity of Yellington. Thirty three subjects were tested again one

week after the lnitial assegsnent in order to asstess test-retest

reliability.

Data Analysis

The responses cere entered on disk on an IBM 4141 conputer and the

following analyses were then undertaken using the SPSS V/9 package (fie

et al., 1975)z

1. Correlations betreen iten scores and total test scores to produce

a neesure of iten honogeneity

2. a series of factor analyses to investigate subscale structure and

,. two different types of reliability coefficient-

The factor analytic proeedures undertaken rsre based on a number of

recent rep,orts (fattey & Green, 19Bl ; Ualkey, 1982) shoving that in

order to reproduce and verify a factor structure the nunber of factors

to be rotatecl shoultl be deterninetl by rotating one factor for eaeh
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subscale previously elained for a questiounaire. The initial analysis

ras a nininun eigenvalue solution in which those factors with

eigenvalues less than unity ryere rotated. A five factor solutioa ras

then undertaken because there are five subscales clained for the HSCIT.

Folloring this a four factor solutiotr ras producecl io order to obtain a

nore accurate picture of the underlying structure.

Test-retest and Kuder Richarclson reliability coefficents rere

calculated for the subscales and full scale scores as rell as for tbe

iten grouping 'Preoccupation' rhich was reported to be useful by Taylor

and Fraser (tget).

Besults

The iten to total test correlations were noderate to high rith a mea!

of .48 and a range of .11 to .65 (Appeadix B).

The initial varimax rotation producecl 1 7 factorg rith eigenvalues

greater than one and these accounted for 19 percent of the variauce.

This contrasts rith the B factors found by rilirlians et al. (tgOg) rhich

erplained 52 per cent of the variance. [his alifferetrce nay have been

due to their using psychiatric outpatients and the preseat investigation

using a student sanple. Fron this solution Tillians et aI- (lgeg)

elained that there vere five interpretable factors but these cere not

easily identifiable fron the solution usiag the nininun ei.genvalue

criterion in the present stucly. For the purposes of comparisoa of

.structures Tables 4 to 8 have itens grouped accoriling to the factor

structure of Uillians et aI. (tgeg). Factor nunbers in tbe Tables

indicate the oraler in rhich the factors rere found i.n that stutly.
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The preseut five factor solution erprained 27'4 per cent of the

variance. 0f the itens in Factor 1 (as iclentifietl by Yillians et a1.)

all except iten 10 hatl factor loadings greater than .JO. for Factor 2

all but iten 11 had loaclings greater than.42, uhile for Factor 5 only

iten J5 hail a loading less than .JO. The fourth factor ras not isolated

in the present five factor rotation but these itens loade<l highly on

Factor 1, horever for Factor 5 four of the seven items hatl loatlings

over .f5 (see Tables 4 to B).

In order to erplore tbe factor structure nore cleeply a four factor

rotation ras obtained antl again in this solution all aevsn itens fron

Sactor 4 loaded highly on Factor 1. The other three factors rere

replicated as ia the previous solution (for the full correlation uatrir,

eigenvalues ancl unrotated factor scores see Appendix B).

No evidence ras found for

that ras suggested by Taylor

existonce of the cluster Preoccupation

Fraser (t gat ).

the

aud

The reliability rlata for the HSCi,-58 indicates that the full scale

test-retest reliability ras .76 rhile the subscale test-retest

reliabilities yere founcl to range fron .69 to .77 which is only slightly

Iorer than the range .73 to .84 found by Rickels et aI. (tglZ) (taUte

6). ['he Kuder Richardson coefficieuts ranged from .'15 to .54 which are

a little lorer than tbose reportecl by Derogatis et a1. (19?4). Tbe

overall internal consistency ras a high .91.



91

IABIJE 4

Loatlings on HSCL Factor 1

Factor Solutlons*

Iten
No. UlIlians Four

et aI. Factor
Five llinlnun

Factor EigeavaLue
Criterion

.61

.51
.71
.59

,7

41

76

.45

.64

.45

.26
,28

Feeling that people are
unfrienclly or dislike ne.
Feel.ing inferior to others.
Feeling otbers tlo not
understand you or are
unsyapathetic.
Feeling blue.
A feeling of being trapped
or caught.
Feeling critical of others.
Feeling lonely.
Blaning youself, for things.
Feeling hopeleos about the
future.
[orrylng or atered up
about thinge.
Iour feeliags being
easily hurt.
Feeling easily aanoyed
or irritated.
tr'eeling tense or keyetl
llP.
Teuper outbursts you
could not control.
Feeling confused.
Torrieil about slopplnees
or carelesaness.

.53
,67

.61

.51

.60

.59

.59

.15

.5'

.50

.47

.46

.r7

,5'

.62

.5t

.41

.25

.62

.47

.58

.61

.70

-45
.75
.58
.4'

.71

.50

.12

.45

.47

-70
.r5

.15

.52

.58

.75

.72

.25

.11

.77

.47

.58

.28

-78

.18

.72

.07

.27

.06

.52

.61to
22

6
29
25
54

t1

t1

18
10

.75

.15

I This uas the first factor ertracted in all solutions.
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TABI,E 5

Loailings on HSCIr Factor 2

Factor Solutloasl

Iten
llo. fiUians Four

et aI. Factor
Five [ininun

Factor Eigenvalue
Criteriou

42
52

56

58

27

Soreness of your nuscles
[unbness or tlngling in
lnrts of your body.
Uealaness in parts of
your body.
Pains in the lorer
part of your back.
Heavy feelings in your
arog or legs.
Pains in the heart
or chest.
frouble getting your
breath.
Hot or cold spells.
Faintness or
ilizziness
Heart pounding or
racing.
Headaches,
A lunp in the throat.
Itching
Nausea or upset
stonach.

.?0

.57

.5'l

.66

.55

.61

.5r

.5+

.52

.49

.48

.45

.42

.40

.62

.45

.52

.59

-56

.51

.49

.50

.45

.57

.42

.40

.40

.59

.56

.44

.67

.54

.54

.14

.49

.4'l

.49

.48

.4'l

.4'

.28

.42

.75

.4'

.48

.45

.58

..|9

.17
-41

.14

.24
,r7
.4'
.19

.74

12

48

49
4

,9

1

55
1t
40

* Thla ras tbe second factor ertracted in all solutions.
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TABI,E 5

Loadings on HSCI Factor J

Factor Solutionsr

Iteu
No. Willians Four

et aI. Factor
X'ive ltfininun

Factor Elgenvalue
Criterion

45

58

9
46

51

55
,5

28

Ilaviag to check and
ttouble-check rhat you do.
Having to tlo things very
slorly in order to be sure
you rere doiag then right.
frouble renenbering things.
Difficulty in naking
decisions.
Tour nlnd goes b1ank.
Trouble concentrating.
Havlng to ask others
what you should do.
Feeling bLocked or
stynied in getting things
done.
Feeling confuged.
Difflculty j.a speaking rhen
you are ereited.

,59

.68

.58

.67

.66

.61

.50

.49

.49

.48

.45

.5t

.47

.60

.49

.50

.20

.51

.41

.44

-50

.51
,47

.02

.49

.52

.25

.56

.49

.34

.47

.75

.16

afi
.14
.11

.04

.20

.12

.19

18
I

* Ihis ras the thirtt factor ertracted in all sslutions.
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f,ADX,E 7

I"oaillngs on I$eI' Sactor 4

Ite.-r
I{,o,

Cr{terion

Factor flolutlons

fl,l.llaos [ouCr Fivef, ffidmrrn
Et al" Factor Faetor Elgsmral'ue

.52 .5, .50 ,TG
,5A .50 .52 '56
.j7 .4G .45 .21
.:54 .41| .r2 ,08

.42, .,58 .6t .rF

.fiZ "58 .r8 '4O t

25 $uilatenly scar€d for
fo gggd leasooe

55 Realtng fearful.
2 SgrYoumesa otr

shaklnese :Laside.
l? [reqb-11n9,
50 fiawing to aroltl oertaia

thrluga, Blaoeo, on aotLvitiea
bec-ause they frigh en Jrou. .4,i1 .M .45' '685 Eeirg unabLe to get rid
o'f, bad thougbts.

7 teil dreeu€.

I lroailiiraa o,n Saotor | '- Loadlpgs oa Sac.tor 14.
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TABI,E 8

Loaillngs otr HSCL Factor 5

Iten
[o'

il9 Foor appe,tite.
g0 CrJf,ag easil5r.
5 lross of selusl l.nte tEt

gr pileaaur€.
l2 Fe;eltng no flnteEegt Ln

,thl.trgF,
2 Sefvousness or

ghalnflaees inelde.
14 fee,liag }or lr eno!g!t'

or slored alom.
25 Constilra-tion.

+ Loadingd oa Faotor 4.* LOad.tnep oa hotor 5.- iioad{ngs ou Fsotor 10.

Saetor Solutioas
I

Tilllens* Eotrr+ Sider l{tni.laun
Et al. Fector Faetor Eigeavalue

0rltertoa

,51
,28

.05

.55

.09

.4 -78

.58 .21

.49

,45

',12

.24 -.05
I

.15 .@

,1li .o5
I.+3 .O[

.}il .O9
.4tt
,51
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IABIA 9

BsLtability Ibta for tua nscrla

gonati.zatlon

0bseestng Coulutreive

IuterpersonaL
,$ensl.tlvtrty

DeBreeef"oa

AniLety

Pre-ocoupati,onr

lls'lial DlstreEs
Seore

.69

.59

.74

,75

,,'|-1

.75

.75

.7,

.68

.65

,i6

"61

.5i4

.95

i [hi,s groupin6 [8rl trtrggedtetl bxr T-aylor aail lradsr (lg9l),
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Conclusion

The present cbapter prasented an evaluation of tbe iteu

characteristics, factor structure and reliability of the HSCIJ-58 for a

non-clinical population. Overall the results conflrnecl the findings of

previous studies e.g. Rickels et al. (tglz) anrl Derogatls et al. (t9Z+).

Iten to total test correlations rere satisfactory antl only slightly

lorer than those reported by other authorg. Four of the five factors

found previously r6re iilentifled aod the renaiaing factor ras forrnd to

be inbeclded sithin an extended firet factor.

Both the test-retest and Kutler Richartlson reLlabilities of tbe

&easure rere found to be satisfactorly anil sinilar to those obtained by

other authors (e.g. Rickels et al., 1972).

In brief it appearg that the peychonetric rigor of the HSCL-58 has

been confirned anrl that the tegt is capable of produci-ag lnterpretable

results.



CI1APTER V - THE EVAI,UATIOil OF THE STNESS AROUSAI, CI{ECKIIST

Introduction

In the previous cbapter the evaluation of stress syuptons ras

discuesed and in the present chapter a theoretical notlel of affective

states is described because stress ls usually erperieaced as a

ilisruptive enotional seusation. This chapter thea gives details of an

evaluative anatyois of the Stress Arousal CheckList, rhich is

specifically tlesigned to neasure enotional fluctuations.

TheoreticaModel of Affective States

Early factor analytic gtudies of self reported affective gtates

suggested that differing states are unrelated an<l that they do aot exist

in pairs of logical opposites e.g. erciteuent is not the opposite of

boredon. These stuilies hypothesised ?hat there rere betueen six and

trslve independent monopolar factors of affect e.g. tenslonr anger'

fatigue, d.epresoion, confusion, and elatioa (Borgatta, 1961; Henilrick &

Lilly, 1970; Izard, 1972i Lom, Daston & Snith, 1957i lttcNair & Lorr,

1954i anil R5rnan, Biersner & La Rocco, 1g7D.

Russell (tg8O) found the i<lea of independent factors ourprislng,

claining that it is reasonable to expect at least inverse reLationshipo

as ia satlness versus elation. Also the indepeadence of affective

-98-
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dirnensions raa inherent in nany psychologieal studies, such as in

Iaard's (tglz) theory of discrete enotions, Hcman's (lgtz) rork on

facial expressions and Thayer's (lg5l ) affect scales. Instead Rusgell

(tggO) advocated a circunplex nodel of affect in whicb an interrelatetl

set of affect dinensions could be pLacect around a circle in a tro

dinensional bi-polar space. The bi-polar nature of the notlel inclicatacl

that particular affective states rere not inclependent but had inverse

relatiouships (I'igure ?, adapted frou Cor, 1978).

The evitlence to support the circunplex nodel came fron a series of

studies that relied on the subjects' naive knorletlge of affect rather

than on any introspective evaluation of their current affective stateg.

Abelson and Sernat (lgSZ) naa subjects rate the sinilarity ancl

ttissinilarity of pairs of facial expreoeions and used nultidineasional

scaling proceclures in rhich sinilarity betreen tro erpressions taE

represented by their closeness ia a geonetric space. Their results fell

into tro dinensional space, the ares of rhich representecl the coucepts

of pleasantness to unpleasantness and of sleep to tension. I'he sane tro

independent dinensiono rere replicated subseguently in other studies

e.g. Green and cliff (1975).

Further supporting evidence for a circumplex nodel of affective

states came fron a series of stutlies that relied on the inplicit

structure of language to investigate their nature. Bush (lgll),

Neufierd (1975, 1975) aud Russell (19?B) fountl that the dimeasions of

evaluation (pleasantness to unpleasantness) and activity (arousal- to

sleepi-ness) accounted for the najor proportion of variance in judgenents
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Figure 7: An Outline 0f The Circurnplex Model of Affect
(adapted fron Cor 1978, p45. )
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toned rords. Sone acltlitioaal dinensioas

to the antecedents or consequeoces of

itself and so rere of little inportance'

Russell(tgeo)hasinattditionprovidetlinpressiveevidenceforhig

theoretical model by tlenonstrating that four ilifferent methods of affect

dimeneiou evaluation all produceil sinilar regults' The nethods were (i)

the ordering of affect rorcls around a cireular tro di"nengional slnee

(ii) the multitti-mensional scaling of the sinilarity betreen emotion

words (iii-) the unidinensional scaling usiag the evaluation anil activity

clinensions and (iv) a principal conponents analysis of subjects' self

report of their curent affective states'

Subsequent research by Lorr, McNair antt Fisher (1982) using factor

analytic rnethotls 1rith the Profile of Mootl Statae questionnaire also

supports the bipolar nature of affect.

Ihe circunplex nodel bas particular rel-evance to the understantling of

stress as it allors a clear separation betneen the dinensions of

activity (arousal to sleeplness) and evaluatioa (pleasantness to

unpleasautness). Cor (tgZg) has pointett out that sone research has

seriously confused these dimensions rhen interpreting the results of

physiological measures. Lore and McGrath (cited in llcGrath, 1976)

equatecl high physiological arousal as neasured by pulse rate rith

stress, but according to the circurnplex nodel tbe game arousal coulcl be

associatetl either rith pleasure as in the case of excitement or rith

displeasure as in distress. Und.er the circunplex notlel it rould be

erroneous to assune that high aroueal is aecessarily asgociatetl rith
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negative affect and it is inportant to measure aetivati.on and evaluation

separately.

The Stress Arousal Checkliet (SlCl)

The SACI (t{ackay, Cot, Burrors & Lazzerini, 19?S) is of partieular

relevance to the stutly of stress because it enables the dinensions of

the activity (arousal) and of evaluation (stress) to be separated. The

test consists of 45 itens and Yas derived fron the

Activation-Deactivation Adjective Checktist of Thayer (tggZ) rith

changes beiag nade in the original rording as yere appropriate for non

Anerican subjects (Appeuttix A). In the original forn the effect on

reliability of reordering the atljectives in the checklist ras evaluated

and coefficents sere found to range fron .8'l to ,57, nith the nean test

retest coefficient at .75, indicating that order effacts rere small.

The original validity correlation (Thayer, 1967) betreen the checklist

scores and a couposite measure of heart rate and skin conductance ras

.58 anil later rork by the sane author (fhayer, 19?O) producecl sinilar

results. The sensitivity of the neasure ras demonstrated by fiading

that significant changes took place during typical daily sleep

rakefulness patterns of university students and that significant chaages

ia affect scores on the checklist preceded acadenic eraninations

(Thayer, 1957).

Four nonopolar factors rere found in the original checklist but in

the revised verslon, a two factor bipolar structure ras deuoastrateal

(ilackay at al., 1978) that ras in accord rith the circunplex model

advocated by Russell (1980) and utilized in the present study.
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The valiitity of the ner SACL ras establishett by Burrows, Cox ancl

Sinpson ltSll) uho found that blood glucose levelg of participants in a

sales training course rere negatively correlatett with both the Stregg

and Arousal subscales (r= -.8O and -.88 respectively).

The potential of the SACI letl the present author to evaluate the

neasure by replicatiug the factor structure hypothesisetl by !{ackay et

aI. (19?8), to assess its reliability an<t iten characteristics, ancl

later to apply the measure in a field setting. As lfalkey and Oreen

(tggt) ancl Walkey (lgAe) have dernonstrated, factor gtructures can best

be replicatett by rotating the nunber of factors clained or hypothesised

in the measure so two factors rere rotatecl in the present study.

!lethod

Subjeets

The evaluation

psychology students

Yellington.

sanple consisted of 2O1 first and second year

(?Z nate & 1t| fenale) at Victoria Unlversity of

Procedure

The Checklist ras administered as part of a class laboratory

sxercise. Thirty three subjects were retested one reek later. Subjects

were j.nstructed to circle the response on a four point scale that best

described how they felt at the time. The clata nere scored accortllng to

tro different nethods, the first of which utilised the full four polnt

scale and tbe second eollapsetl responses into a tro point scale as

,advocated by tfiackay et a].. (t9ZA).
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The clata rere enteretl on to the IBt{ 4t41 conputer ancl a principal

conponents analysis ras then perfornetl rith a vsrinar rotation on the

first tro factors using the SPSS/V9 package (Nie et aI. p 1975). The

test-retest reliability, Kuder Richardson internal consistency and

split half reliability rere also calculateil for both the subscales. Ag

affective states have high variability it ras anticipated that one reek

test-retest reliability vould be lor rhen conpared to concurrent

assessnent such as Kuder Richardsoa and eplit half reliability. In

acldition, iten responses vere correlatetl rith total subscale scoreg in

order to obtain a neasure of honogeneity.

To obtain a clinically neaningful score as contrastetl with this

statistical analysis the negati-ve attjective values are reversed and the

iten scores sunned. Positive ailjectives for the Stress subscale rere

itens 1, 7, 9, 17, 14, 16, 19, 22, 27, 28 and 58' while negative

acljectives were itens 2, 5,24, t5, 17, 41, 45 afi,44. Positive itens

for the Arousal subscale vera 5t 5, 1O, 25, 29, 10, J1 and' 721 while

negative arljectives rere itens 1 1, 26, 27, 54, J9 an'd 42.

Results

The factor loadings obtained using the two clifferent scoring systens

and presentecl in Table 10 were almost iclentical to these obtained by

Mackay et aI. (tgZg). The tro factor bi-polar structure euerged

"recisely 
as predicted, uith every iten classified correctly according

to appropriate subgcale while the factor loadings uere of the predictetl

nagnitude. The polarity of the stress factor ilas reversed but this is
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an analytic artifact and consequently of no inportance. In using the

original four po5.nt nethotl of scoring oaly iten | 5 (ee;ectea) fett beLor

the .40 cut off point used in the original stutly antl in uslag the tro

point nethod of scoring tro itens fell beLor tbe criterlon. In general

the first nethoil gave higher factor loadlngs.

Table 11 shorg that the test-reteEt reliabilities over one reek rere

lor antl that the Kuder Richardson interual coaslstency and split balf

reliability rere lor to noderate. In fact the Kr"riler BlcharclEon and

aptit half reliability coefficents rere trice as large as the

test-retegt coefficients. The iten subscale correlatioas rere lorer

than erpected rith a mean intercorrelation for the stress subscale of

only .5O1 and for the arousal subscaLe .75 (see Appendir B).
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TABI,E

Factor Iroaclings

10

on the SACIr

STRESS

Iten Adjective
No

ldackay
Factor
toailing

Present Present
Factor Factor
Loacllag Inadlng
Itethoil I Uethoil 2

1 Tease
7 Appreheusive
9 Bothered
15 Uorrierl
14 Uneasy
| 5 Dejecteil
19 Nervous
22 Distressed
2t FearfuL
28 Up-tight
58 Jittery

2 Relared
5 Bestful
24 Peaceful
55 Cbeerful
77 Coatented
41 Pleasant
45 Confortable
44 Caln

4.7,
0.54
o.71
o.7l
o.'12
0'59
0.64
o.7t
o.42
0.?o
0.54

-o.68
-0.55
-0.69
-0.54
-0.77
-o.59
-0.56
-0,58

-o.67
-0.51
-0.70
-o.57
-0.70
-o.55
-0.69
-0.64
-o.55
-0.80
-o.69

o.72
0.5,|
o.70
o.52
o.52
o.52
o.57
o.7,

-o.62
-o.45
-0.56
o.49

-0.64
-o.22
-0.54
4.59
4.42
-o.79
-0.5,|

0.64
0.59
0.55
0.47
0.64
o.55
0.54
0.7,|
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IABLE 10
(aontiuued)

Factor Ioadtngs on tbe SACL

AROUSAI,

fteu Artjeetive
No

llackay Pregent Pregent
Factor Factor Factor
Loailing Ioailing loaili4g

l{ethod 1 llethoil 2

,
6
t0
25
29
,o
11
52

1l
26
27
54
79
4z

Vigorous
Active
Eoergetic
Aativateil
Alert
Lively
StinuLated
Arousetl

Drorsy
Tired
&lIe
SomnoLent
Slugglsh
SLeepy

o.59
0.71
o.75
o.56
o.5,
o.77
0.50
o.56

-o.71
-0.51
-o.54
-0.55
-0.65
-o.75

o.55
o.75
o.7t
o.6,
0.65
0.58
o,6g
o.5g

4.62
-o.62
-0.56
-o.41
4.65
-o.57

o,58
o.72
o.59
0.60
o.58
0.58
0.57
4.5,

-o.58
-0.58
-o.51
4.r4
-o.50
-0.60
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TABI,E 11

fhe ReliabilitY of the SACL

Subscale

ReliabilitY lYPe

Test-retest Kuder SPlit
Richardson Half

Stress .1 9 .41 .66

Arousal .2O .49 .19
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Conclusion

The present independent analysis using Ner Zealand student subjects

produced an almost exact replication of the two factor bi-po1ar

structure clainetl by l{ackay et al. (lgZA). It also added support to the

evidence for the circumplex nodel of affect advocated by Rusself (1980).

The study supports the contention (Uaftey & Green, | 981 ; Ualkey,

1982) that factor structures can best be replicatecl by rotating the

nunber of factors that are claimed to be present in an instrr:nent rather

than by using a less conservative criterion euch as the rotation of aII

factors rith eigenvalues greater than one.

The results suggest that the four point nethod of scoring is slightty

nore sensitive than the two poiat nethod as higher factor loatlings

energed using the former method.

The results of the reliability evaluation rere satiefactory and

indicated that, as erpected, the test-retest reliability over one seek

ras lor because of the large variability of affective states over tine.

The internal consistency antl split half reliability coefficients rere

lor to nod.erate. Relatively low itern to subscale correlations indicated

that the test consisted of rather heterogeneous items.

In conclusion this test appears to have a stable factor structure but

sone caution needs to be taken in interpreting results because of the

relatively low levels of reliability, Yet the value of the test for

neasuring stresg and arousal was denongtrated and for that reason it ras

included in subsequent aspects of the preseat study.



CHAPTER VI - TITE EVAI,UAIIOI OF COCilITIYE PE TORUAXCE

Introduction

In the previous two chaBters the syrptons of and affective changes

rhich accompanied gtress have been discussed. In the present chapter

the cognitive conpouent will be covered and an evaluation of two

cognitive neasures presented.

As ras indicaterl in Chapter II Selye (tgl6) propoeetl that after

prolonged exposure to stressors individuals' energy reserves becone

draineil, and the speed and accuracy on any perfornance task is

decreased. However only recently have experimental studies of the

effects of stress on behavlour beea reported.

Sunnartr of Research on Post Stress Perfornance

lhe research findings on the effects of post stress perfornance have

been reviered by Cohen (tgAO) and are summarized belor:

1. The post stinulation effeets of unpredictable and uncontroll.etl

stress on perfornanee have been systenatically repli.cated across

nany laboratory situations and populatious. They occur as a

consequence of a wide variety of stressors inclutling noiset

electric shock, overcrowding and colil. Interventions that

increase the pretlictability and control over stressors produee

less post stinulation perfomance decrenents,

- 110 -
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stress effects cau be induced by tasks tbat nake high attentionaL

denands,

post stinulation effects on social behaviour have beea docunented

aud thege cousequeuces usually involve insensitivity torards

others (Cohen & Spacapan, 19?8),

naturalistic situatlons that are stressful produce sinilar

effects to laboratory studies e.g. studies have inclutled

notorray noise (Cohen, Glass & Singer, 197r) and alrport noige

(Cohea, Evans, Krantz & Stokols, 1980) as well as crowiling (Baun

& Valins, 1977).

Theorieg of Post Stress Perfor:nance Decreuent

Accorcling to Cohen (tgeO) there are eight najor theories of post

stress perfornance decrenent,

- atlaptive cost,

- inforuation overload,

- learued helplessness,

- arousal,

- frustration nood,

- persistent coping,

- dissonance and self perception, antl finally

- experinental artifact theory.

Aclaptlve Cost Theoqr. This was originally outllned by Glaes

Singer (lglZ) and states that the process of ailaptation requires

eonpletioa of the cognitlve task of retlefinlng the stressor.

2.

7.

4.

and

the

It
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suggests that responding to unpreclictable or uncontrolleil situations

requires nore adaption than responding to pretlictable or controlled

situations and therefore poorer perfornance is to be expectetl after

exposure to the for"mer situations.

Infornation Overyload [heo4f. This proposes that unpredictable and

uncontrolled stressors that are poteutially threatening increase

attentional requirenents (Cohen, 1978). The denand increases because

inttivitluals nugt co)rtinually nouitor potentially threatening sti!0u1i' in

order to discard tlistracting stinuli and to develop coping responses.

Monitoring requiree much infornation processing whlch results in

cognitive fatigue ancl decreased performance.

Learaed Eelpleggness Theor"Jr. G1ass and Singer (lglZ) and Selignan

(1975) proposed that yhen stressors are uncontrollett subjects learn that

the clelivery of reinforcers is independent of their responses antl this

leads to decreased likelihoocl of responding and so lorer perfornance

leveIs.

Arousal Theor:r. llhis theory states that unpredictable aad

uncontrolled situations can increase arousal to such an ertent that

perfornance is decreased (Gtass & Singer, 1972) The decrease occura

because the relationship between arousal aad perfornance is in the forn

of an invertecl U-shaped function, in which performance i-ncreages rith

arousal to an optinal level after which higher levels of arousal cause

decrements in perfornauce.



117

Frugtration llooil fheorT. This oinple erplanation for poet stress

performance decrease suggests that unpredictable stress causes

frustation, annoyance and irritabilty which results in decreaeed

motivation and therefore poorer perfornance (Donnerstein & Yileon, 1975)

Perslstent Coping Strategies Theory. This suggests that stress

causes the adoption of various coping stategies that once usetl tentl to

be overlearned and when enployed in nonstressful situations they cause

perfornance decrenents (Epstein & Kar1in, 1975).

Dissonaoce and SeIf Perception Theories. These are derived fron

cognitive dissonance theory (Festinger, 1957) and self perception

analysis (Ben, 1967). They suggest that if subjects choose to expoee

thenselves to stressors they rilI interpret the erperience as less

stresgful and shor ferer decrements in perfornance than subjects rho do

not make the choice but are sti-ll subjectetl to the stress.

Erperinental Artifacts llheory. As nost laboratory stressors are

aversive, subjects nay cone to tlislike the arperinenters aud

subsequentty tlo not try as hard to fulfill their obligatioa on the post

exposure perfornance taske (Cohen, 198O).

Overvter Tbeoretical Stuilieg

After coneidering the evideuce for each theory Cohen (tgAO) states:

"The research reviewed in this article does not provide

evidence fron rhlch to accept or reject the adaptive cost

hypothesis fron rhich the literature has sparaed. Horever,

of
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llany of the propossd explanations fgr stressor after effects

are forms of that hypothesis. They suggest that

post-stinulation effects are either clirectly or inclirectly

caused by a process of coping cith stress. The mechanisns

proposed included cognitive fatigue that results fron the

coping effeets, feelings of helplessness that result frou a

failure to cope and the overlearning of a coping response.

Thue ten years of intensive research has letl to the

recognition of the cost of adaption to stress although

this work has ansrered few theoretical questions"

Itleasures of Pogt Stress Perfornance

Researchers have enployetl a variety of neasures to assess cognitlve

decrenent and a range of these are considered below. Olass and Singer

(lglZ) used the Feather Tolerance Test, proofreading antl the Stroop Test

as cognitive perfornance measures.

1. The Feather Tolerence for Frustation Task conprises four problens

oaly tro of rhich are solveable. Subjects work on these puzzles

for I 5 ninutes.

2. The proofreading task requires subjects to correct nlsspelliug'

granmatical mistakes, incorrect punctuation, trausposltlone and

typographical errors.

5. The Stroop Test preseuts the nanas of four colours each printetl

in one of three colours. A control versloa of the task consists

of the words printetl in black and white. Subjects are instructed

to read the rords as fast as poosible and comparisons are nade

betseen perfornance on the two forros of the test.
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other authors e.g. Gregson (1978) have useal letter string recall and

elapsed tine estination tasks to neasure perfornance after erposure to

stregs.

l{hile all tha above nethods have nerit, recent nork has provided a

theoretical underpinning for the afrsessnent of intlividual perfornance on

psychonetric measures (Sternberg, 19Bl ). One pronising ner developnent

is Chrononetric Analysis (Posner, 1959) rhich uses Sternberg's (1955)

menory scanning paradign. In this task the subjects are shora a set of

iliglts or letters rhich ean easily be renenb€red. Then a probe figure

is shom ancl the subject indicates if this probe figure ras containetl in

the original string. Reaction tines usually increage over successive

itens as the size of the string is increased. The slope of the reaction

tiue function is saitl to be a neasure of the rate at rhicb infornation

in short ter-m menory can be processed. White, Taylor and l{cCornick

(tggf) used chrononetric analysis and a "nental paper folding" task to

asgess anal to denonstrate <tiffering cognitive perforoance of subiecta

before and after rintering over in Scott Baser Antarctica.

Fron the foregoing studiee it can be coacluded that two typee of

neasure, reaction tine aad accuracy have been founil to be useful in the

aEsessnont of post strees performance. Oue test of each tSfpe ras

selected for use in the present study and detailecl evaluations of these

are iaclurled in the section belor.



115

The Preeent Stuily

llhe "I,lental Paper Folding" (Uff; Test of Thite, Taylor ancl UcCoruick

(tgel) and the "Seri.es Conpletion" (SC) Test that ras developetl by tbe

sane authors but is ae yet unpublished rere used in the present study.

Both tests were conetruetecl using itens fron the Differential Aptitutle

Test (Bennett, Seashore & tlesnanr 1919). In the l{PF fest successive

itens rere d.esigned to produce increasing reaction tines thus creating a

reaction tine function that is a neasure of informatlon processing

speed. In the SC Test it ras predictetl that rith auccessive itens the

aumber of correct responses rould decrease and so produce a secoad

evaluatioa of informatlon processing.

Each of the tro tests have four for:os and the intercorrelatious

between conparable for:ns were taken as a neasure of alternate forn

reliability. The four formg rere ueed to nininize nenory effects that

rnight arise rithin the rithtlraral of treatnent design that is outlined

in Chapter III.

l,lethotl

SubJects

Trenty four

week apart.

and so ras

Police Recruits rere assegsed

One subJect ras droppecl fron

unavailable for later testing.

on each of four occasions one

the Police Training Progrn'nns



The llental. Paper Folillng Test

The MPF Test conslsts of a series of tno-ilinensional patterns which

wh6n "nentally folcled" would appear as a three dfunengional shape. ftte

subject's task ras to choge which of several given three dinensloual

shapes conesponrled to the one obtainecl by foltling up the tro

dinensioaal shape. There sere four conparable forns of the test (A, Bt

C and D) each with 10 itens.

The marinum conpletion tine for eacb iten ras set at 50 secoads chicb

gave nost subjects sufficient time to conplete it-

Series Conpletion Teet

The SC Test consists of a series of 20 patterns each of rhich

followeil a general rule or overall pattera that subjects sere to try to

perceive. Again four conparable forms of the test (A, B, C and D) rere

constructeil but in this test cunulative iten timing sas conducted for a

nariuun of eight minutas. This vas sufficent tine for nost subjects to

conplete the first 10 itens so only these rere used in subsequent

analyses.

The

Adninistratioa

0n aII four occasions the UPI Test

Test seconil. The order in rhich each

rith the differeut fo:ms of both tests
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was adninistered first and the SC

of the 24 subjects ras Presented

is sborn in Table 12.



118

8l3r,E la

O,eriler of fast Aitnials.t-ration foe the UP.F aad SC flests

Test AaluinistrationSubjeet

'l 2.r4
ABO.D
BCDAgE.Alr
D, A$O
BACE
4EOB
DCBA
CBAE
ACDB
EDBA
DBIO
BAC.D
ADBCi
DBCL
BCAD
CADB
BDOA
DCAE
gABI)
ABEE
DACB
ACBI)gBD.[
BDr AC

I
2
5
4
5
6
7
8
9
10
11

12
15
14
15
16
17
l8
19
20
21
22
2'
,24
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Analysis

Three types of analyses rere undertaken' as follors:

1. an iten analysis rith resulting regression lines for reLevant

functions was used to check the erpected progreesive lncrease

in conpletion times for the l{PF Test anal progressive decrease i'n

2.

t.

correct responsea for the SC Test.

the nean conpletion tines and nunber

produced for each form of each test on

interfor:m correlations yere calculated

reliability for each test.

of correct responses rere

each testing occaeion

to produce alternate fotm

Regults

The reaction tine function for the UPF Test sas plotted for

successive itens and intlicates that the preclicted linesr iacreaee in

reaction times over progressive items ras evident (Figure 8). The

confir.nation of item characteristics indicates that the test rae calnble

of producting the erpected chrononetric function.

the correct responses function of the SC Test ras plotted for

successive itens and confirned that the expected decrease in correct

responaes oceurs rith progressive itens (Figure 9). [}ris function is an

inclication of the testrs eensitivtiy as a neasure of accuracy of

infor"nation processing.

In the following evaluations the characteristies of the tro tests are

contrastetl in order to accentuate and clarify their differences.
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Figure 8: Regression Lines Indicating Increasing Conpletion Tine per
Iten on the llPF Test

Figure 9: Regression Lines Indicating Decreasing Correct Respoases per
Iten on the SC Test
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The frequencies of correct responsesr ancl conpletion tines uere

recorded and then collapsed to give total frequency correct on each forn

for both tests, together rith total conpletion tines for the 10 iteng on

the ![PF Test and for the first 10 itens of the SC Test (nattes 1, A 14).

The results indicate that tbe number of correct respotrses oa the l{PF

Test increaeetl across both for"ns antl ailninistrations (falte It).

However there appears to be little p,atteru in conpletion tines' ei.ther

across foms or adninistrations. The stability of eonpletion tines

acrosa forne and adniuistrations indicatetl that the test yas a reliable

neasure of reaction tine. The total eorrect responses and total

conpletion tirnes for the SC Test indicates that thers ras stability

in the correct reaponse scores over forns and a uniforu iacrease in

accuracy betreen first antl last aclninistration (talte t4). Conpletion

tines decreased across ailministrations, but there ras little eviclence of

stability across forms. fhis suggests that as expected the l{PF Test ras

a nore stable measure of reaction tine than of accuracy rhile the SC

Test ras a more stable meafrure of accuracy than reaction tiue.

The completion tines aad correct responses were averaged across all

forns of each test antl in geueral responses rere stable across both

tests (taUte t5). This erpected lack of change ras taken as prelininary

evideuce both for the equivalence of the four for"ns aual for the

stability of responses over tine. The correlatioas betreea conparable

forns presented in Tables 16 aatl 17 provitles further eviclence for their

equivalence. Inter-form comelations for correct responses on Table 15

for the MPF Test rere geaerally low (.07) to moderate (.+g) with a raean

of .55. For the SC Test the correlatioas ranged fron uoderate (.58) to
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high (.81) rith a nean of.57. fhig indicates that the SC Test ras a

rel.iable neasure of accuraey of infomation processing but that the DIPF

Test ilicl not have this characteristic, Gorrelatioas for conpl.etion

ti.ues pnesented in Table 1? for the l{PF Test raage fron noilerate (.18)

to high (.Ze; rith a neaa of .5| and for the S0 Eest they rauge from a

lor (.O0) to a moderate (.48) rith a mean of .]4. Ifhis intllcateg that

the ltPF Test ras a reliable measure of speed of infor:nation processi,ug

but that the SC Iest did not have this characterietic. Fron the above

results it rould appear that the ldPF Iest ras a more reliable tegt of

speed thaa accuracy and the SC [est cas nore reliable for accuracy thaa

for epeed,
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IABLE |t

![eaa of tota], cor,reet respouteE and total couStletiou tfunes for the tPF
fest

Fonn

I -=-E c

eorrsct ResXnnsee

D

Adntnistration

I

2

5

4

14.67

17.,61

15.r,

2A,1i"l

15.5,

lg.l7

1 8.85

19,.r,

15.57

I 9.50

eo.oo

22.54

1r.61

15.59

17.17

I 5.50

Boru lleana 17.21 18,l? 19.42 15.46,

0onptretloo Tla,ec (aec)

I

2

7

4

Form teans

537

256

254

28f

25'

21e

280'

2n

209

259

224

215

281

fia
2':T

199

?27.7 | 9.8..| 225.t: 26'l,g



124

EA3TE 14

Ueen of totatr eo:rrect resllonses antl total conpletiida tinsg for the SC

IeEt

Io'm

,Ggmect ResPoness

adilGlnlstration

I

?

5

4

Forn l{Ecos l 9.08 1:6,57 17,2' 17.17

18.3.5

1g.l?

19.t7

20.6ol

ID.fi?

t ?.5?

1r,17

| ?.50

18.50

18.1?

12.67

1 9.67

15.,49

15.8'

2O..85

15.17

0onpletion Eiues (sec)

I

2

5

4

ForE tiloqle I 50.5 tzl0. g ,185.2 197,;0

208

r59

1?8

147

z:72

ao9

208

19''

221

180

t86

r86

244

219

16'

160
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tsAG-LE 15

t{aes Ef total, eoprcect, resnonsea anrl to al- conple-tloa tines pe! Itersou oE

the l{PF aud SC llestc

Tests

gorreot Faspotae.s

uFF 14.95 17.96 18.08 19,57

8C 16.96 17,47 16.96 |8150

Conptretloa Tines (eec)

um 295.2 250,8 248'8 245,0

so 226.4 191.9 171', 1t64'8
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TABLE .l,6

Inter-8dm Corralatiens of 0o,rr"eci Beapoaaee oa the IIHF and $0 festg

ItPf [egt*

ldniaiatretloa

A

3

c

D

For.u

BGr

,401 ,2E0

.497

'+1,

.o'7l

.465

S0 [sstffi

.6:12

-650

A

B

rC

D

-fi? ,60e

.716

.glg



12!l

rtslE l?

Inter-Forrm Oor"rela l.ons of, Conlfletion Tiueg',eu thE liEF aart 8O [ost'6

l{IF Eestr

Ailninistrati.oa

A.

B

e.

D

Foro

ABCD

.547 .760 ,6.68

.626 .rg2

.608

$CI testtr

A

3

c

.D

.q@ .485 ,596

.440 .258

.475

* mger - .615* nealr - .542
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Conclusion

She research revier in tbis chapter indicates that poet stresg

performance rlecrenents have been rell docuneuteil ancl occur in respoase

to a ride rangs of stressors including the cold (Cohen, 1980). It ras

therefore appropriate to aaseas cognitive perfor:nance before during anil

after a loug Antarctic traverse in order to teat for changes in

perforrnance. fhis ohapter has outliaecl the evaluation of tro cogaitlve

perfornance tests aual denonetratetl that the UPF fest ig a reliable

measure of speeil of infornation proceasing and that the SC Tast is a

re1lab1e measure of accuracy of probl-en solvtng.



CHAPIEB VII- IHE TALUATIOI OF TITE ADAPTABII,ITI
QUESTIOilIAIRE

Introiluctlon

In the previous three chapters the neasurenent of synptonsr affectlve

changes and cognitive cbaages folloring expoeure to gtressorg has been

discussed aod suitable instrumeots investlgated. In tbe preseat cbapter

an evaluation of a rating scale Beasure of Antarctic work perfornance is

undertaken.

Ratings scales have beeo used to evaluate Antarctic performance since

the early research ras stinulatecl by organisations connected rith the

International Geophysleal Iear (Ueybreu, Uolish & Youniss, 1951 ). They

have been found to be flerible and easy to uso neasureg and have

inclurlect a 14 iten five point scale (Rivolierr 1974), a sinilar 12 iten

five point scale (0sens, 1975) aad a seven iten three or four point

scales (fleybrew et al., 1961), rhich have been coneidered in Chapter I.

Rivolier (personal comrnunication) developed a nine iten sir polnt

seale, the Adaptability Questionnaire (AQ), rhicb ras designe<l to assess

physical and psychological aclaptation, adaptation to individual and canp

uork, relations rith other participants, relations rith persons in

authority, involvenent in research projects an<l adaptation to boredou

(see Appendix A). Shile this neasure appears to have direct relevaace

to the current project it had not previously been subjected to any

-129-
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for"mal psychoroetric evaluatiou. As Saal, Dorney, antl Lahey (tggO) frave

in<licatetl rating scales require attention beeause of potential

problens arising fron: halo effeets, leniency and severity effects'

ceatral tendency and restrictetl range, and interrater reliability or

agreenent.

Halo Effects. These have been defined as a rater'g inablllty or

unrillingness to distingui.sh betreen the <linensions of a gi.ven ratee's

behaviour (Oe0otiis, 1977). Uhtle tbere night be sone disagreenent over

this conceptual clefinition there ere prinarily three operational

indicators of low levelg of halo effects:

1. Iow intercorrelations between items

2. a statistically significant iten main effect as

X Ratee X Iten analysis of variance

7. a Iarge number of principal conponents eonparecl

itens in a test.

Leniency or Severity. Tbese have been tlefined as

which sone raters consistently give higher or lover

rananted, given some erternal criterion of knora true

(oecoti:.s, 1977).

basetl on a Rater

to the nunber of

respoase sets iu

ratings than ia

performance level

It has been suggesteal by Landy, Farr, Saal and Freytag Ugle) that

some leniency effects are to be erpected in the rork evaluatioa of

highly selected staff because their perfornance is in fact generally

very gootl. Horever if ratings are to have narinun ultility then

leniency shoultl be nininiseti.

0perational indicatorg of these responses include:
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nedian ratings above the nidpoint intlieate leniency shile nedian

ratings below the nidpoint inclicate severity

significant negative skerness of the distribution indicates

leniency and siguificant positive skerness reflects severity

if in a Rater X Ratee X Iten analysis of variance Ehere is no

statistically significant Ratee X lten interaction.

Central Tentlency aud Restriction of Raage. Raters night have a

tenrlency either to cluster thsir observations about the nidpoint of

scales or to cluster their responses about a particular point' either

favourable or unfavourabl,e.

The operatioual indicator of central tendency is the proxinity of the

nedian rating from the mitlpoint.

Restricted range is indicatecl by:

1. the degree of kurtosis or peakedness that characterises the

tlistrubtion and

2. a lack of any significant nain effects in a Rater X Ratee X Iten

analysis of variance.

Interrater Reliability or Agreement. [his criterion concerns tbe

agreenent betreen raters on the observation or occurrence of a

particular sequence of behaviour. Saal et al. (lgAO) suggest that rhile

it is inportant to establish reliability care needs to be taken in

interpreting this concept as high reliability cloes not necessarily

reflect high validity.

1.

2.

t.
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Four operational indlcators have been deveLoped for interrater

reliabllity

l. high correlatione between raters

2. high overall internal conglstency cithin dinensions €.9. rhea the

scale ls used as a self report and observational neasure

t. higb internal consistency as neasured by the Kuder Richardson

for:nula

4. stroag Ratee X Item interaction ln a Rater X Ratee X Iteu

analysis of vari.ance.

tlethotl

The subjects were 10 nales who had rintered over in Scott Baset

Antarctica and data rere collected as part of the regular l{er Zealauil

Antarctic Research progranne (faylor, personal eornnmicatlon). For the

preseat stucly each subject conpleted a guestioanaire about thenseLves

(se1f report ratings) and about each of their conpanlons (observetioaal

ratings). Analyses rere also conducted in the conbined data (a11

ratings). [his regu]-ted in a Rater X Ratee X Iten natrir.

The data rere placetl on disk on the IBIII 4741 conputer and tbe

follorlng analyses rere conducted using tbe SPSS/V9 package ([te et el.

t975)z

1. the meang for each iten wsre calculatetl anil conpared to the

clistribution nidpoint

2. the standard tleviatioas and variances for each iten rere

calculated to assess the itistributioa of ratings
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,. the skerness and kurtosis rere calculatecl for each iten

4. the correlations betreen itens were calculated

5. correlations betreen p,airs of rater rere calculatetl as rell as

Kuder Richarclson neasures of reliability (uagnusson, 1967).

5. a Rater X Ratee I Iten aaalysis of variance flas untlertaken

7. the principal conponents analyses rith oblique autl orthogonal

(varinar) rotatlons rere couducted

Results

Halo Effects

Ihe neilian intercorrelations betueen itens rere noderate (range O-2J

to 0.55) (raute 18).

Tbere rere three factors rith eigenvalues greater than one thich ie a

reasonably large number for a test rith only nine itens (tatfe t9).

there ras a signifieant Iten naln effect la the Rater I Ratee X Iten

analysis of, variance (fatte eO).

[heee data suggest that the Aclaptability Questionnaire has onLy

noderate balo error.
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IABLE 18

Iatercorratr-atioas betrees Actaptabi.ltty Queetlonnsl'ne Itsns

Xten It[adlan
Inter

-cotrelatlon

Rango

Fhysical
Adapt'iou

PsychoJ.ogical
Arlaption

Adaptlou to
Indivirlual York

Adaption to
Daily Activities
and Ohores

ReLations rf.th
0tber
PartJ.ci.. nnts

Sel.atious ritb
Feople la
Authority

.ldlaptloa as
"Subjeot'

Attihnls torardE
FsychologLcal
REEearoh

AdaBtLon to
Boredon

.25

.72

.40

.44

.'27

.40

.t5

.55

-72

-.0o - .481

.O! - .49

.01 - .16

-.o2 - ,56

.5f - .75

.1' - .49

.24 - .7,9

.01 - .80

-'.01 - .59
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ABIA 19

Fac'tgr Et,ructure of' tbe Adaltebl].i.ty'Questlomai're

Iten Saetor Structnre

Oblique

-

I II TXI

Varinat

I II III

Fbysiea1
Adaption

Psychologioel
Adaption

Adapttsa to
Inrlivtiheel Work

Ailapti.oa to
Dally Aetivities
1nd Chores

Relatioas itt!
,0thEr
Partie:inraats

Relati..ons rlth
3e0ple i{
Authority

Arlaption asosubleet"

Attitude torards
Psycho.logicaL
Beeeareh

"Ardaption to
Bo:redon

.05 .90 -.,|8

.58 ,2A -.11

.56 ,57 -. B

.65 -rl4 -.20

.71 .r2 -.5'

.68 .23 -.42

,71 .17 -.89

,39 ,14 -..95

.58 -.28 -,5'6

.04 .15 .54

.25 .O, .?O

.70 .Ol .?8

.77 -.O4 .7'

.65 .4O .Trtr

,.+1 ,10

.64 .75

.00 .9, .12

.75 "21 -.l5

.,16

.18

trote c Three 'factors aecounteal fsc 75,4fi of the rrsriauce'



176

leniency or SeverLty

The netllan values of itens ranged frou 4.O7 to 5.15 wbich Yefe

consiilerably above the rnidpoint of 1.00 and lnilicated that there ras a

high degree of rater lenieucy (taufe at ).

Seveu of the ni-ne itens rere signifioantly skered (tatte 21) and

indicated the leniency of the ratere.

llhere ras also a sigaificant Ratee X Iten interaction that conflrued

the skermess of clata (table 21 ).

Gentral Tendency or Regtricted Range

High median val,ues of iterns iarlicateil ao teudency torards the

nidpoint (raute el ).

flhe Kurtosis results in Eable 21 intlicated thet none of tbe Lteng

was .either significantly 'flat-topped' or 'peaked'.

The tso significaat Rater X Ratee X Iten analysio of variaace further

incllcatecl that restrictecl range is not a problen (taUte 20).
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EABLE 2O

Rater t flat.ce X lten lgatrysis of, VarianoE for the Maptability
Questio!,nal.f,e

Soirroe Sun of Dtr Varisaes f
Sgucres Estlnate

Satee 44.!8 g 4.95 5'l5r+

It-eils 24.55 I ?-QI 2.25*

Baters 97.79 I 12.11tr

Interaction
Rater X Iten 75.W 72 1.OZ 3.29fr

Interaetioa
BatEr X Batee 68'98 '|,2 O.95'

Ittoractl.on
Itgtee I ften {1,79 54 1.9:l

Interaetion
Rater X Betee X. Iten 178.:51 576 0.51

TotaL Srl4,rT 809

rp(.05 !tp(.01
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TABIE 2I

Distribution Characteristics of Ratingg on the Ailaptability
Questionnaire

Iten lleen Stanilard
Deviation

Skevness Kurtosis

PtrysicaL
Aclaption 4.70

Psychological
Aclaption 4.6,

Adaptiou to
Indivirlual York 5.16

Ailaption to
Daily Activities
and Chores 4.95

Relations rith
0ther
Participants 4.85

Belations Yith
People in
Authority 4.91

Ailaption as
"Subject" 4.6t

Attitutle torards
Psychological
Research 4.O7

Adaption to
Boreclon 4.98

0.99

1.00

o.79

0.92

0.78

o.95

0.94

0.98

1.04

-0.76**

-0.48r

-0.95*t

-0.581*

4.r7

-0.94r*

-0.40r

-0.15

-O.94*t

o.92

-o.25

o.55

-0.44

-0.18

o.56

-o.5,

-2.04

0.28

trp(.01 rp('o5
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Interrater Beliability or Agreenent

The results indicate that iaterrater rellability ras lrigh at .'lt

(raute ea).

Internal eonsisteney as neasurecl by the Kutler Richarileon fortuLa

nigh for both the seLf report and observational ratings (natte 22).

Internal eonsistency ras also high when caLculated for all ratlngs

(taure aa).

ftris reliability ras confirted by the signiflcant Ratee X Iten

interaction (table 21 ).

Factor Structure

In order to investigate the underlying faetor gtructure of the

questionnaire further an oblique rotation of the principal components

solution raa undertaken. It was assltned that the unidinenslonaL

questionnaire rould contaia highly intercorrelated iteng ancl

consequently highly correlated factors, horever this ras not fountl to be

the case (gee Tabl-e 21) and a varinar rotation vas tberefore perforned.

The tro rotations produced highly sinilar patterns although the ortler of

Factors II and III appeared in different orderg for the tro nethods.

The first faetor ras interpreted as General Atlaption, the gecond Factor

as Physical Adaption and the third Faetor as Aclaption to Research.

these three factors accounted for 75- 4fr of the variance.
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TABTE 22

rhe Reliability of the Atlaptability Questi-onnaire

Reliability t}pe

Interrater

Kuder Richardeon
(aU ratings)

Kuder Richardson
(self report)

Kuder Richarilson
( observational)

.85

.75

.79

.74
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TABI,E 21

Factor Intercorrelations for the Adaptability Questj-onnaire

Factor Factor

I II III

r 1 .00 0. 98 -o,79

rr o.9B 1 .00 -O.12

rrr -o.79 -o.12 1.0o
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ConcLusion

The evaluation of the Ailaptabillty Questionnaire was generally

positive, anil that outcone was of parti.cuLar interest since tbe neasure

was coustructed rith no attenpt at psychonetric valldation. Sone halo

effects rere fouad, but these rere gnall autl itens appeared to be

sengitive to the <lifferent perfornance dinensioas.

The neasure dld horever euffer fron sone of the erpected leni.ency

effects because of the highly selected nature of the sanple borever

these could be recluced by altering the scale so that ratings could be

nore evetrly tlistributed, as follors:

The present scale

bad average good
/\ /\ /\illr 11il 11lt

the suggested inprovement

bad average goorl exceptioaaL
Ir. -/ \- -/ \- -iil iln t]t] tl

The scale vas satisfactory rith regarrt to a lack of central teadency

and had little restriction of the range of respouses.

Interrater reliability cas noderate to hlgh but it is Likely that

this coulil be inprovetl by

1. provitllng nore behavioural deecription of the perfotmance

<linensions along rhich ratings rere to be nade

2. trainlng raters in scoring procedures before uoing the scales

5. restricting the tine interval rithin rhich ratings rere nade.
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f,he fao'torlE€ prossdtrre sqggeete thres factors [efg pEeFent to the tQ

alttt tbEse tEre Labelleilr g'eneral. ailaPt*t4on, phyttqal adaptatioor 4td

ailaptation tq fEsga,{cb.

Over,al1 the AQ rq.B fognit to be a useful [eegil"E that bas beeo

dgvol6ped .slpcif!.aally to assess the perfo[na,Uee ,of personnal in the

iflntsret:Lc. trt appcared to ataail up very reLL to peyolronetric enelua'tlon

qnA the'rsfore Lt trs aalpble of proiluclng 5..ntOrpretebtre results.



CITAPTER VIII - TITE EVAI,UAIIOil OF STRESS DURIilC IBEA

Introcluctlon

In Chapter II it ras deternined that as a rorking clefinition' stress

ras to be regarcled as a substantial irubalance that arises when there is

a discrepancy betreen the intlividuals' perception of denands and their

capacity to respond to then (also see; Cox, 19?8; McGrath, 1976). If

this disrepancy rere sugtained it could give rise to etress s;rnptons' to

changes in affect and to decreased cognitive aud behavioural performance

(Pearlin, lrlenaghan, L,ieberman & Mu1lan, 1981 ). It follors that stress

can be neasured by assessing synpton developnent, chauges in affective

states, and cognitive and behavioural perforuance, before, tluring anil

after any exposure to stressors. In the present study, syapton

developnant was assessed by ueing the Hopkins S5rnptom Checklist (ttSCt )

(Derogatis, Lipnan, Rickels, Uhlenhuth & Covi, 1974), (see Chapter IV),

affective states uere assegged by using the Stress Arousal Cbecklist

(SlCr,) (ttackay, Cox, Burrows & Lazzetj:nj-, 19?8), (see chapter V)

cognitive perfornance by a "nental paper folding" test (Upf) (White,

Taylor & Mc0ormick, 1981) and a "series conpletion" test (sc) ( see

Chapter VI), ancl finally behavioural perfornance by using the

Adaptability Questionnaire (AQ) (Rivolier, personal connunication) (see

Chapter VII). The latter measure ras restricted to the erperinental

group alone, unlike all the other nteasures, because it ras inappropriate

- 144 -
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to aesess Antarctic environnental adaptation among a control group in

Ner Zealand. For this reason the AQ results will not be be eonslalered

in this chapter rhich concerns conparisons betreen erperinental and

control groups, but rill be reported in aubsequent chapters.

llethod

Participants

The experinental subjects rere three physiologists and oae technician

fron the United Kingdon, three physicians fron France, one physiologist'

one physician and one documentary filn producer fron Australiar otro

biochenist fron Argentina and one psychologist fron Ner Zealand' Alf

subjects rere involved in a comprehensive set of erperinents in rhicb

they playe6 the role of either experinenter and/or eubject. A second

psychologist (the present thesis principal supervisor) was involveil at

the begining anct entl of the expedition and untlertook interviers an<l part

of the overall test adninistration.

The experinental subjects rere part of the IBEA expetlition shich ras

cliviiled into three phases:

1. Phase I - involved thirty one days of psychological anil

physiological testing and experinentation in the Connonrealth

rnstitute of Health in Sydney, Australia'

2. Phase II - a seventy tro day traverse of the rinderept antl

isolated polar plateau of French Terre Adelie lrantl in vhich

subjects livetl under prinitive conditions and travelled in open

vehicles,
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5. Phase I|I - a thirteen ilay period of post Antarctic testing -

again ln SYdneY.

The control aubjects sere 12 Ner Zealand professional researcbers and

practitloners rho rere drarn fron acadenic and technical staff at

Victoria Uni.versity of fellington, and Iellington Hospital Board aad

fron the Department of Justice, Psyehological Serviceg. A detail'ecl

iliscugsion of the nethod used for the selection of the nuLtivariate

nonrantlonized natched control group has been outllned ln Chapter III'

Procedure

The experinental subjects rere tested ou four occasions:

1. tluring the first reek of Phase I in Sydney (observation one for

the erperinental group),

Z. on or close to day 25 of the Antarctic stage (Phase II)

(observatioa tro for the etperinental group),

7. on or close to day 45 of the Antarotic stage (Plase II)

(observation three for the erperimental group),

4. cluring tbe first reak of Phase III in Syilney (obeervation four

for the erperimental group).

In orcler to provfule the four obgervations for tbe control subJects

they rere all testetl at equivaleat intervale to those given abover iu

Sellingtoa, I{ew Zealaud, rith the sane tests as the erperinental group.
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Design

lhe experineatal design outlined in Chapter III consistad of a

withdraral of treatnent tlesign rith pretest and posttest used in

coajgnction rith a nultivariate nonrandonized natcheil eontrol group.

tlhis cluster of ilesign features enabled both intra- and intergroup

nypotheses to be testetl.

f,trpotheses

It rag hypothesisetl:

1. that IISCL total ttistress and subscale scores rould be higher

overall for the experimental group than for the control groupt

2. that the HSCI total distress and subscale scores for the

erperinental group rould be higher cluring than before or after

the Antarctic phase,

t. that SACL stress scores rould be higher for the experinental than

for the control groupt

4. that the higheot SACL gtress levele for the erperinental group

rould be fountl cluring the Antarctic phaset

5. that SACL arousal scores rould be higher for the erperineatal

than for the control group,

6. that the highest SACL arousel levels rould be fountl in the

experinental group cluring the Antarctic phase,

'1'. that l{PF reaction tines roulcl be slorer for the experineatal

group than for the control group,
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B. that the slonest ITIPF reaction tines rould be found in the

erperinental group cluring the Antarctic phase'

9. that the correct responses on the SC test rould be lorer for the

erperinental group than for the coatrol group'

10. that the lorest nu.nber of conect SC responses coulil be given by

the experinental group during the Antarctic phase'

Analyeis

fhe appropriate statistical design for use with the preeent study ras

a three nay anaylsis of variance (obgervations X groups X subjecte)

rhieh ras used to assess the effectg of observations anil groups and the

interaction betreea then (UcNenar, 1962 p122). Analyses vere conducteil

for aL1 measures using the IBlt 4541 conputer rith a prograilne rritten by

Ualkey (tgee).

Results

The betreen Sroup anil rithin Sroup hypotheses sere consideretl

separately. The conparisons between the groups (Hypotheses 1, J, 5, 7,

and 9) requiretl a significant 3 value fron the analysis of variance'

while for the uithin group conparisoas (Hypotheses 2, 4, 6, 8, and 10) a

pattern of regults consistent nith the rithdraral of treatnent design.

3or this second group of hypotheses, observation oae should be

substantially ilifferent from observation tro but not from observation

three. In atlttition observation four should be substantially illffereat

from observation three but not fron observation one. A full tlescription
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of the nethodological requirenents for this clesign uas given in Chapter

III.

The results shored:

1. there ras no overall significant tliffereace betseen erperinental

and control groups on the HSCL total or subscale scores (tatte

24),

2. the pattern of results in Ftgures 10-15 indicates that the

requirenents of the rithdraral of treatnent deeign rere not

fulfilletl for the HSCL total or subscale scores'

3. there sas no overall significant tlifference betueen SACL stress

scores betueen groups (tatfe e+)

4. the requirements of the withdraEal of treatnent deslgn ras oot

fulfilled for the SACL stress data (trigure 1?),

5. there ras no significant difference on SACL arousal scores

betueen grouBs (tatte e4),

5. the requirements of the withdraral of treatnent design rere not

fulfilled for the SACL arousal data (Fieure 18),

7. tbere was no significant tlifference otr !IFX' reaction times betreen

groups (tatte e4),

8. the requirenents of tu-e rithdrawal of treatnent tlesign rere not

fulfillecl for the llPF reaction tine data (Figure 1t),

9. there was no significant difference on SC accuracy scores betreeo

groups (taute z4),

10. the reguireneats of the rithdraral of treatnent rlesign rere not

fulfiltecl for SC accuracy ttata (Figure 20).
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In sunnary none of the above bypotheses was confirned. A closer

examination of the tlata rith reference to each of the separate neasurea

taken on the four observations is presented belov.

ubservation one showed that, as expectedrboth groups rere fountl to be

sinilar on aII neans, intlicating that the experi-uental antl control

groups nere rell natched (taUte e5). flith regartl to the HSCL, at

observation one the control group was only very slightly higher on the

HSCL, total rlistress scores (Figure 1O), sonatization (ftgure 11),

obsessive-conpulsive (Figure 12), and interpersonal sensitivity (trigure

1t). but slightly lower than the experi.mental group on the depression

(Figure 14), anriety (rigure 15), and preoccupation subscales (Figure

16). Initially the control group ras slightly higher in SACL stress

scores (Figure 17), and lorer ou SACI arousal scores than the

erperinental group (Fieure 18). The reaction tineg oo the l[PF test rere

slightly greater for the experinental group (Figure 19), rhile the

accuracy on the SC test ras identical for the tro groups (Figure 2O).

At observation tro rhen the experinental group ras in Aatarctica its

HSCL total tlistress scores renained steady nhile those of the control

group ctroppetl sliehtly (Figure 10). The latter rere slightly lorer on

the interpersonality sensitivity, anxiety and clepressioa subscales

(Figures 11, 14, & 15). Though the SACL strees scores increased for the

experimental group and decreased for the control the arousal scores

clropped for both groups (Figuree 1? & 18). The MPF reaction tines

tlroppetl slightly for both groups and SC accuracy cas constant for the

control group but droppeil slightly for the erperimental group (Figures

19 & 20)
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At observation three the HSCL tota1 di.atress scores for both groups

ctroppecl slightly and at that stage scores ou all subscales were lower

for the control than the erperinental Sroup (Figures 10 to 15). fhe

SA,C1 stress and arousal E cores renained siuilar to previous levels for

the erperinental group but stresg clecreaged and arousal increased for

the controls (tr'igures 1? & l8). fhe MPt'reactiou tlmes droppetl slightly

for the experinental group but rose slightly for the controls rhil-e $C

accuracy increasetl for both grouPs (Figures 19 & 20).

0n tbe fourth observation rhen the experinental group had returned

fron Antarctica to Syclney the HSCL total distress scor€s decreased by

conparison rith the third observation. Ihe control group's IIfiCL total

distress acores roce slightly at this tine ancl at that etage their

scores rere higher on aII of the IISCL eubscales (Figures 10 to 15).

SACL stress iacreased for both groups rbile arousal scores renained at

previous Levels (Figuree 1? A 18). DIPF reaction tineg clecreased for

both groups and SC aceuracy decreasecl slightfy (Fieures 19 & 20).
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TABI,E 24

Sunmary of AlL Anova Results betreen Stress l[eagures and Across Groups
and 0bservations

Meaguree F Values

OrouP* Observation# Group X *
Observation

[opkins Synpton Checklist
Totat Distress Score O.O, 1.7O 0.6,

Sonatization 0'14 1.08 0.84

Obsessive-conpulsive 0.09 1 -95 O.t5

Interpersonal sensitivity 0.15 1.74 O.r9

Depreosion O.O5 O.45 0.58

Amiety 0.04 1.05 0.84

Preoccupation O.OJ 0.56 0.16

Stress Arousal Checklist

Stress O.r1 O.9O O'5,|

Arousal 0.86 2-91 2.r,

l{ental Paper Foltling

Reaction Times 5,O9 7.69 O.92

Series Conpl.etion

Nunber Correct O.O, 1.O9 0.10

Note: all F values rere non significant. t df=1 , tt df=r' |#.df-l|.
[he cluster -Preoccupation't"u iugg"sted by Taylor and Frazer (t9At).



t5t

Figure 10: HSCL Total Dlstress scores for Erperinental and control
Groups for all Observations
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Figure 1 1: HSCL Sonatization Scores for Erperirnental and Control Groupo
for all Obeervatione

Figure 12; HSCL 0bsessive-conpursive Scores for Erperinentar and
Control Groupo for aIl Observations
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Figure 1 5: HSCL Interpersonal
Control Groups for

Figure 14: HSCL Depression Scores
for all 0bservations

Sensitivity Scores
all Observatioug

for Erperinental and

for Erparinental and Control Groups
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Figure '15: HSCL Anriety Scores for Exparinental ancl Control Groupe for
aII 0bservations

Figure 16: HSCL Preoccupation scores for Erperinental and control
Groups for alI Observati.ons
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Figure 17: SACI Stress Scores for Erperinental and Control Groups for
all Obeervatioas

Figure lB: SACL Arousal Scores for Erporiueutal and Control Groups for
aI1 Observations
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Figure 1 9: HPtr' Reaction Times
all Observatioqs

for Erperinental and Control Groups for

Figure 20; SC Correct Responseo
al1 0bservations

for Erperinental and Control Groups for
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TABLE 25

I{eans and Standaril Deviations of Stress !{easureg for Observatioa

It[easureg ErperJ-nental

llean SD

Control

ldean SD

Hopkins Synptou Checklist
Total Dlstress Score 74.08

Sonatization 14.42

Obsesei.ve-conpulsive I | .58

Interpersonal sensitivlty 9.25

Depression 14.17

Anriety 7.r3

Preoccupation ?.0O

1.57

t2.oo

1 6.51

2.61

5.82

2.r4

2.92

1.78

1.50

4.11

4.16

76.6'1 15.14

15.1' 5.25

12.215 5.O5

9.75 2.26

11.00 2,52

7.0o 1.15

6.67 1.72

5.75 4.22

11.25 2.14

Stress ArousaL Checklist

Stress

Arousal

lleutal Paper FoJ.iling

Reaetion Tlneg

Series ConpJ.etion

Nunber Correct

t9.24

9.27

10.05 ,2.96 7.25

o.79 9.27 .|,10
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TABIA 25

Meaag ancl Stan<lard Deviations of Stress lr[easures for Observation 2

lfeasures Experineatal Control

llean SD ![ean SD

Hopkine Synpton Checklist
[ota]- Distress Seore 72.82

Sonatlzation 14.50

Obsessive-conpulsive 10.75

Interpersonal seasitivity 9.25

Depression 17.50

Anriety 7.17

Preoccupation 6.81

Stregs Arousal Checklist

,.r5

to.50

17.95

2.81

1.47

1 .91

4.10

1 .95

2.75

4.81

4.91

75.42 1t,O1

1+.92 2.5O

11.92 7.5O

9.25 2.O5

17.42 2.59

6.92 1.tl

6.42 1.78

5.42 5.tO

9.42 2.97

Stress

Arousal

llentaL Paper Folding

. Reactioa Tlmes

Series Conpletion

Nunber Correct

t7.o2 11.41 5'1.81 g.g7

9.18 0.98 9.27 0.65
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TABI,E 2?

Iteans antl Stanilard Deviations of Stress lleasureg for Observation 5

l{easures Brperinental

Irleaa sD

Control

ldeaa SD

Hopkins Synpton CheckLlst
Eotal Dlstress Score 73.58

Sonatization 14.42

Obseseive-compulsive I 1.08

Interperoonal sensitivity 9.r,

Depreselon 14.55

Anriety 6.92

Preoccupation 7.25

5.67

1 0.08

15.52

1.O5

5.12

2.19

4.94

1.24

2.75

5.18

4.50

71.17 12.77

17.67 1.87

10.92 t.92

8.92 2.11

1r.08 2.5O

5.59 1 ,17

5.58 1.88

,.50 7.O5

11.92 1.81

Stress Arousal Cbeckllst

Stress

Arousal

l{ental Paper Fokling

Beactlon Tlnes

Series Conpletion

Nunber Correct

72.97 7.22 ,2.45 10.r0

9.64 o.92 g.'12 o.47
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IABI,E 28

lleans aail Standard Deviatlons of Stress lrteasures for 0bseryation 4

lleasures Experineutal Coutrol

I;a;--re- fril;--T

Hopkins Synpton Checklist

[ota1 Dlstrees Score 58.20 9.81 7t'67 1r'25

Sonatization 1r.5O I .51 | 4' 50 2'94

Obsegeive-conBulsive 1O.50 2.95 11'67 4'48

Interpersonal sensitivlty 8.8O 1.48 9'O0 2'O9

Depreesion 12.40 1.9O 1r'2, 2'O9

Anriety 6.40 0.7O 6'8, 0'94

Preoccupation G.tO 1.06 6'58 1 '44

Stress Arousal Checklist

stress 2.gO 2'64 5'25 4'69

Arousal 1 l.OO 4.24 11 '75 2'42

I{ental. Paper Folcling

Reaction Tines 51.82 9'97 29'94 8'54

Series ConpLetion

I{unber Correct 9.36 o'92 9'27 1 ' 10
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Discussion

The results in<lieated that there rere no significant differences

betreen the erperinental anil control groups oa any of the 11 measures

that rere enployed in the present study. It was therefore inportant to

establish the level or degree of stress experiencetl by each of the

groups. Fron a closer erami.nation of the group nean scores on the IISCL

subscales and full scale it ras found that neither the IBEA nor tbe

uontrol group hras under stress as conpared rith a normal sanple

(t{cCor:nick, Taylor, Siegert & Ueleh, in process).

Conclugion

The standaril deviations of group scores presented in [ables 25 to 28

inclicated tbat a highly variable pattern of respoases uas in evidence

over the four observation periods. 0enerally the psychonetric results

indicated that the erperinental subjects coped rell during the

erpeilition although there rere sone notable exceptions to this rith one

erpeilitioner returning hone after only one third of tbe Aatarctic

traverge. Ihe topic of coping style rill be eraniaecl in the next

.,hapter rhile a descriptive account of the conflicts iavolved in the

laboratory and field phases are erami.ned in Chapter XI.



CITAPTER IX - COPITG DURIIIC IBEA

The Antarctic continent is reputecl to have the rorst weather in the

rorld and to undertake a long overlancl traverge using opan vehicles'

living in tents, and consuming unvariecl rations, must by any criterion,

e considered extrenely stressful. Fuller descriptive tletails of the

environnental constraints erperieuced tluriag IBEA are given in Chapter

XI. Yet despite these conditions there ras no evidence of naladaptive

stress over a wide range of neasures (Chapter VIII). lfhis chapter

therefore examines the possible use of coping techniques by the IBEA

uenbers, that might help to explain the 1or stress leveIs.

Coping has been clefinecl as a response to external strai.ns that eerves

to prevent, avoid or control enotional distress (Pearlin & Schooler'

19?8; also gee Chapter If). The coping nay have physical, psychological

or social conponents but since the present stutly is concerned prinarily

rith the psychological coping techniques the focus vill be upon the

tlefense mechanisns of sensi-tization and repression. These particular

dimensions rere selected because of their relevnnce to the present stutly

ancl because they refe capable of being psychonetricalLy evaluated'

As ras outlined in the revier of stress and coping studies preeented

in Chapter II, Byrne (tg6t) developect a useful Repression Sensitization

Scale (nSS) scale for the assessnent of these dimeusions. Byrne (1951)

has suggeeted that indivitluals are to be fountl at each encl of the
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repression sensitizatlon continuuln and that their reactlons tO stresgOrs

are unproductive but quite ilifferent in etyle. Those scoring Iow oa the

RSS, the "repressors't, tend to deny the harnful aspectB of any stressqr

and the "gensitiz€f,g"e rhg sc6rs high On the measurer tend tO accentuate

then. Between these tro extrenes are those rho rould assess any threats

more realistically. fhe repression itens of the RSS were later founcl to

correlate bighly rith uaasures of social- clesirability and s5mpton tlenial

(Krohne, l9?8), while the sensitization itens rere found to correlate

rith neasures of trait anxiety (Colin, Heron, Lakota & Reineck, 195?)'

Another etudy also fountl ttifferences betueen the tro types of enotlonal

expressiveness rith repressors reporting less enotion than sensitizers

(Lueger & Evans, 1981 ).

In the present stutly a nultimethoil multitrait natri.x (Canpbetl &

Flske, lgrg) was used to avaluate the neasure against the K scale of the

M!,lpI, and the Taylor ltanifest Anxiety Scale (UlS), Ihe nultinethod

nultitrait nethod consists of a matrix of intercorrelations anong

several traits eaeh measured by different methods. Evidence of

convergent vatidity is intticated by high correlations betreen tliffereut

rnethods measuring the same trait. By contrast, discrininant validtty

requires that different traits neasured either by the sare or tlifferent

methods should not correlate significantLy or should coEelate

negatively. The K scsle was chogen for use in the present stutly because

it is a neasure of test-taking attitucle rith itens relating to persoaal

defensiveness, defects ancl troubles rhile the }{AS (Taylor, 1957) waa

chosen because it is a rell established measure and seusitive measure of

anxiety,
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The preseat chapter therefore involved a nultinethod nultitreit

evaluation of the RSS against the K scale and the I'IAS in order to

establish the utility of the for6er. In atlditiou correlations betreen

the iatlividual RSS scores and HSCL, SACL,, l'[PF' SC antl AQ gcoree sere

calculated in order to establlsh the relatioushlp betreen coping style

and stress.

!ethod

SubJecta

The sana 12 erperinental eubjects that have been describeil

in fult iu Chapter VIII rere involved in the preeent chapter'

Tests and Adninigtratl.oag

The l{MpI fron rhich itens for the RSS, K scale antl I{AS n€asures Yere

taken, uas adninistered at the first testlng period (obeervatioa t)'

The HSCL, SACL an<l iafornation processiug tests (mf A SC) together rith

the self report and observer Ailaptability Questionnaires (AQ) rere

completed four tines.

Analysie

A nultimethod nultitrait analyois yas conductecl rith the neasureg

tlesignetl to evaluate defeuses and copiug i.e. the BSS, K scale and the

}{AS.
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Correlations betreen stregs ueasures and the RSS rere then calculated

to test the hypothesis that self reportetl stress uould be bigher for

sensitizerg than represnors. For the purposes of this evaluation the

HSCL, SACL, MPF, SC, and AQ resuLts were sunmed across observations to

give total score per subject.

ScorEs on the RSS rere also conpared rith the aorms given by Byrne

(tg6t) so that the coping styles of IBEA subjects could be conpared with

those of the normative eampl€.

Regults

The nultinethod nultitrait matrix indicated that there ras a high

positive co*e1ati.on betreen the RSS and the MAS, as rell as a high

negative correlation between the RSS and both the K scals and the l{AS

(tatfe Z9). These finclings confirm both the convergent aatl dlscrininant

validity of the RSS, i.e. that repression correlatecl positively with

measures of defensiveness and negatively rith trait anxiety.

Shile there rere overlapping itens between these UIiIPI derived scales

that nay artifically elevate correlations, Brlme (tgOt ) denoastrated

that the renoval of these itens caused only a snall decrease in

comelation coefficients and confirned the utility of the present

procedure.

The relationship betreen sensitization, repressi.on and stress is

given in Table tO and indicates that there was a hieh positive

correlation betreen the RSS anrl both HSCL antl SACIr stregs scales. The
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results suggest that increasing sensitization ras correLated rith

increaslag stress, and conversly increasiag repression ras correlatetl

rith ilecreasing stress.

The comelation betneen the SACL arousal scale and the RSS rari

strongly negative. There yere horever no significant corrslations

betweeu the MPF or SC tests and the RSS. 0n the other haad there ras a

significant negative correlation betreen self reported atlaptability anil

the RSS antl this result uas higher than the correlation betreen the RSS

antl the observer's ratings on the Attaptability Questionnaire ( l= -.51

ct -.47).

0f particular interest ras the finrting that the sun of the observer's

ratiogs on the AQ for the highest repressor was lorer than the sun of

the ratings that the subject assigned to himself (observer's ratiog =

154 cf self report rating = 212). Conversely the observer rated the tro

subjects rho scored nearest the sensitization end of the scale as nore

rell adapted than they hacl rated thenselves (145 cf 141 ). Unfortunately

the sanple size ras too snall to provide a statistical evaluation of

such ratings but the results suggest that the repressors overestimated

their aclapability while the others underestimated theirs.

Accorcling to the nornative data and cut off points ileveloped by Byrne

(tg6t) seven of the 12 subjects scored sufficently lor on the RSS to be

described as repressors and five subjects scored within the nornal

range. It was of interest that none scored sufficently highly to be

regarded as sensitizers ercept that tro of the subjects ln the norual

ra4ge were rithin the top 75fi of the nor"native sanple, indicating that

they tencled tocardg seasitization.
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TABIA 29

Correlations between Defense and Anriety Measures antl the RSS

Measures

Measureg

MAS

K

RSS

MAS K RSS

1.00 -.52* .78*r

1.00 -.79**

1.00

# p(.01 * p(.05
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IABLE 50

oornelations BEttoetr the ffitCLr 'SACI', IlgFr SCr aad the &S$

lleaEures BSS

SS0.Ii
$t,rg,es

ga0,[,

Stress

SACTi
ArouEal,

lryF
0onBletioa
'llirne,

s'e
Cornent
Reepnaes

$e1f report
ldaptabLlity

Obse,!'vero rat-iagn
of Ailap'tabtltty

.',il*'

.66*

-"78#

-r29

.28

-,.5t'

-.47'

* p<.O5 tlt p(.Ol
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Diecuggion

The high postive correlations foutrd between iclentieal tralts neesured

by 6ifferent tests, and the high negative correlations found betreen

contrast1ng traits neasureal by the same tests, suggested that the RSS

hacl good convergent ancl discrininant valiclity.

Of interest ia the present study ras the finding that hlgher

eensitization ecores correlated with higher self reported stress, anil

eoaversely that higher repression scores correlated rith lorer self

reported gtress. Both findings provicle support for the

conceptualization of Byrne (tg0t) ttrat repressors deny stress sJrnptons

aud therefore fail to report then, shile others have nore eccurate

evaluations aod report higher levels of stress. The resulte therefore

suggest that sone degree of repreesion ras attopted frequently for coPing

both rith the arduous laboratory erperiments and the long polar traverge

shere harclship, disconfort antl threat yere ever preseat. The utitity of

repressi.on as a defense nechaqisn for coping rith Antarctic conditions

had been euggested by Gundersou and Nelson (tgO+) but hacl not been

evaluated further. this otyle of coping could erplain the overall lor

levels of stress reported in the previous chapter.

l{hile in general the repressors reported lorer levels of stregs and

better adaption than the normals, the fintling ras not entirely

consistent. For eranple, one erpedition nember wlth a high repressioa

score described hinself as adapting reIl but the observer regarded him

as a poor perfgrner white others (rho thenselvea rere higher oo

sensitization) criticiseil the sane pernon for being careless in erposing



hinself to

environnent.

naladaptive

hazards.
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unnecessary coltl injury in the extrenely harsh Antarctic

As Krohne (tgZg) suggesteil, high repression can leatl to

behaviour due to an underestinatiOn of euvironmental

Conclusion

The RSS has been shom to be psychonetrically sound ancl the

repression seasitization concept of defenge has proved to be helpful in

explainiag the 1or levels of stress reported in the IBEA. Those rlth

scores in the nO3nal range rere found tO experience greater levels of

stress as rell as lorer levels of arousal and self reported adaption

than the repressors. COnversly, the latter repOrted louer levels Of

stress, higher arousal and better aclaptation. Horever the partictpant

observer founcl that the noruals rere better adapted than they reported

thenselves to be and cgnversely that the repressgrs rrere less well

adaptetl.

Questions arise about tbe optimal levels of repreesion sensitlzation

that rould be necessary and appropriate for the attainnent of goals for

individuals and groups rho rork in strassful- environnents but they are

beyoncl the scope of the preoent study. The uext topic to be considered

in the present stucly is the prediction of stress and arousal fron tbe

range of biographi.c, clinical and psychoroetric neasureg that rere

obtainetl.



CHAPTER X - THE PREDICIIOI{ OF PERFOil{Af,CE DUBIIG IBE,A

The tro precetliag chapters exanined the levels of stress and coping

cluring IBEA anrt the present chapter riII examine the extent to shich the

psychologicalassessnentsundertakenatthebegirrningoftheexpedition

could be used to predict perfor"rnance during the subeequent phases.

Psychological studies on the precliction of Antarctic perfornance have

been unilertaken since the International Geophysical lear (fAf) of

1958-1959 (Ueybrev, I{olish & Youniss, t961 ; l{elson, Gundersoa & Rgrnan'

1959; Taylor, 19?8), Tlre studies have enployetl three Sroups of

preilictor variables i

1. biographic data

2. clinical ratings

7, psychonetric data.

The outcone of these studies has been detailed in Chapter I and ln

sumnary it ean be said that a large nunber of variables inclutling

eranples fron all three groupings above have niltl pretlictive capability

rith respect to the prediction of Antarctic perfornance but fer have

proved to be sufficently robuot for actoption on a routine baeis.

In the preeent stutly biographic data, clinical ratings and

psyehonetric tests vere used to predict Antarctic perfonnance. The

specific predictor variables rere as follows:

_17r_



1. biographic variables:
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a limitetl nunber of biographic predictors

uere utilisetl in the preseot study because the Sroup was

homogeneous rith resPect to a large number of background

variables i,e. the subjects rere all nale, all narried (legaL or

corulon lar), highly educated, and all enployeil at Universities or

other professional or research organisationsr coasequently the

predictors used were: polar erperience, 88e, and nrrmber of

research projects for rhich the tndiviclual ras restpoaslble

2. cllnical preclietors: prectictions of the HSCL,, SACL antl AQ scores

(ApBendix A), of Rater 1 (Professor of Cllnical Psychology antl

principal thesis supervisor) nacle fron intervierrs as rell as fron

standard Rorschacb, IlffiPI, TAT and Rosenereig tests, antl

predictious fron Raterg 2 ancl , (Uotfr experienced and senior

clinicians) rere based on test results alone

,. psychonetric neasurest: Hopkins Synpton Checklist

(ffSCf,)(Derogatis, Lipnan, Covi & Rickels, 1974) and Stress

Arousal Checklist (slcl) (uactcay, cor, Burrors & Lazzerini, l9?8)

to provitle sy'npton antl affective dinensions, Ueschler Atlult

Intetligence Sca1e (UlfS) (1reschler , 1958) ' the Vitleo

fnterpersonal Distance Scale (fpO) (gattey & Gilnour, '1979) aad

the Recent Life Changes Quegtionnatre (nlC) (adaptetl fron Holnes

& Rahe 1957), to provicle inilications of problen solving ability'

preferrefl interpersoaal tlistance, antl recent life changes.



175

llethod

Details of the adninistration of neasures together sith a descriptioa

of the subjects involved have beea given in earlier chapters.

Assegsnents

The principal thesis supervisor (Rater 1 ) conducted a conprehensive

psychological interview rith each subject during Phase I and also

administered the l{!,lPI, IAT, Rorschach, IPD, [AIS, antl a Biographical

Questionnaire. The author adninistered the HSCL, SACL antl the AQ to all

subjects on all four observation periods and the su.n of scores for last

three observationa on these neasures provitled the criterion against

rhich predictors rere evaluated.

Analygig

Spearmon correlations rere calculated betreen the preclietion measures

taken at Phase I and the criterion neasures taken later tluring Phases II

ancl III.

Results

0f the biographic variables polar or related erperience proved to be

a good predictor of performance on IBEA and predicted to a signlficant

degree low HSCL and SACL stress and high SACI arousalr anrl high self

reported adaptability (Table 11 ). Age ras negatively correlated to a

signiflcant degree with lor stress ancl high self reportecl aclaption. The
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nunber of projects in which a subject ras parsonally involvecl in tlicl not

correlate significantly with any of the criterion variables (taUfe ,t ) '

The inter-rater reliability for clinical juilgenents ras generally

1Or, with a nsan correlation coefficient of .72 and a range of fron -'Ol

ta .79. Taksn separately the clinical predictions of Rater I wbo hatl

access to both intervier fintlings as 1rell as test naterials ware better

than for Raters 2 & 7 v1.o only hatt the test naterial (neaa colrslations

.42 ef .Zg). Rater 'l anil 2 were best able to preclict the Observer's

Ratings of the others aclaptability as conparecl to other criterion

neasures (taute Je).

0f the psychonetric variables, high initiaL stregs scores oa the HSCIr

correlatett significantly rith later HSCL antl sACL arousal scores' but

not the later SACL gtress scores. Likeuise tha initial SACL stress

scores preclicted later HSCI antl SA,CL arousal scores but not the later

SACt stress scores. The SACL arousal scores predicted the later HSCL

scores and self reported adaptation scores but they ditl aot pretlict

other eriterion scores. The IPD correlated only rith the Observer's

rating of Atlaptability, anil the I{AIS IQ antl RLC measures did not

correlate significaatly rith any of the later criterion scoras (tatte

,t).
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TABLE 
'I

$pearnan Conelations bettean Siograpftfc Predictors entl GrLtenion Soores

Predl.ctors Gri.terion $eo,res
(taken iturlng (tanea rturhg Fhas,€s
Phase 1) 2 &r)

Siog:satrihic IISCI, $ACL SACL A{laptation Atlaptatiou
PredicTo;rs ,stress $treBe Arousal ObEefierr s Setrf

Eatiqeg Beport

Polar -.72rC -,.?o*s .5* .42 ,48
Erperience

Age -.2, -.52* .21 -.26 .5ll

ilunber o .O, .r5 -.42 .07 -.4,
ISEA projeeta

''-t| 
:j

f* p(.Ol *p(.05
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EEtsIlE :5p

SgoalcaA Cotr.e[g*1o4g,'bstlc€n O]"lntoalli Fr.eiltsto,rs ,agit bj,teli'oo 8c6ras

(tatceu il.urtug
ruasE !)

gil,Lni.aitr.
Pr'adls'tdlce

IEtpE ill

'8eter 3'

BntilS 5

(tateq itu,rlng Bhs,s€s
z ev)

fls6L SA0[, Slclr
Stueeo gtregF .AooUEal

Ld,sE tit$e4 itdglrtelif'on
0bser,vel'E Seaf
futlasg Rtprt

, lPr ..dP

.ffi .'0il

,W .F6*

r. l5

,05

-6€S'

.7F

.5F

.25

-,?7

,n
.Fl

r* p4.01 ,ii$.g5
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rasra ,5

.S;6€tqaa 0oueletions :betreen Psychonetric Preilictors and Crlteri'on
,Seonee

(taken iturring
Pnsse t)

Foyc-bonet.rtc
Preillotsns

ItrCr,
Str,ess

SACI,
StrEes

SACT,

Arousal

[PlD

fru't Lq

E[0,

,"17# .44

! 68-rd} .26

-. fu# '-,.26

.46 rQS

-.42 -"49

.75, .44

-.54f '.29

-.5?t .O5

.24 -.06

(jul.l:lu** Phascs

HS0L SAOL SACIT Ailaptaf,ioa Aflapfatj'oa
'Stan'es.s Strees ,lrou-tral Obssrnrsr'u Sglf

Ratt4Se BelPr'{i

-r 4l

-. ,|0

.50*

-,24 -.:f{} .01

,44 -..0€ . .l8'

-.28 .26 -'40

r'r p-(,01 *p(.05



lBO

Discugsion

0f the biographic variables, paot polar or related experience ras the

best predlctor of overall performance tluring IBEA antl it correlated

signifieantly with three of the five criterion measuTes' [he fincling

was in accor<! with Qunderaon ancl Nelson (t965) and Ouen (19?5) rho found

experience a useful predietor, but it contrastetl with $mith (t get ) rho

tlid not.

Age ras a moderate pretlictor of performance, as there was a

significant negative correlation with sAct stress scores indicatinS

increasing stress with decreaoing age but a significant posltive

correlation rith self-reported atlaptability indieating that the older

subjects reported better adaptation. The result contrasts rith Ieybrew

et al. (tgOt) aact Orens (tgll) rho fountl that younger subjects perforneil

better than older subjects especially on fieltt trips. It ras noted tbat

nbile the injuriee during IBEA rere largely sustalned by the older

subjects tbeir slgniflcance ras obscured because they uere given the

sane weight as other itens on the Adaptability Questionnaire.

The reliability of the clinical ratings nas as low anil conflrms the

finclings of other gtudies @.g. Gunderson and Nelson (tg0+) and

gunderson (tg6f). The predictlons inproveil when intervier data ras

available to the rater and that result confirrnecl the findings of

Gunderson and Kapfer (tgSS) tfrat jutlgenents based on test data and

interviers wore better than those based oa test data alone. But

overall, the predictive value of clinlcal judgeneat ras of limited

value.
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Initial IISCL scores correl-ated highly rlth later HSCL results and

indtcaterl that this neasure racr a strong pretllctor. Thls flnding is in

accord rith Teybren et aI. (tg0t) and Osens (197r) rho found that

initial neurotici-sn scores had good predictive vaLua. Both tbe inital

SACL stress and arousal scores co*elated hiehly with later HSCL scorea

indicating that this neaeure algo had gootl preilictlve abillty. ilone of

the other neasures used in the present stucly appeared to be goOil

predictors.

Conclugion

The best predictors of Antarctic performance rero past polar

erperience, follored by age, tbe HSCL stress ancl SACL stress and arousal

scales aad then the clinical ratings that incluiled subJect intervlers.

Ilonever future progress in the prediction of Antarctic performance rill

be linited unless a conprehenslve range of neasures is taken rith a

Iarge range of subjects to congtruct actuarial tabLes sith reference to

the different types of Antarctic environnent i.e. rinter vs sunrer aad

fieLil vs station.



CITAIIIER XI . A PARTICIPANT OBSERYATIOU STUDI OF IBEA

A psycbonetric an<t clinical evaluation of stress and coping during

IBEA was outlinerl in Chapters VIII to X and by contrast a deecrlptive

account of the expedition will be preseute{ in this chapter. Each of

these nethods of evaluatiOn assesses different aspects of behaviour

although the nore objective antl independent techniques are Less liable

to error. Tbe errsr in subjective nethods could be reducad if tbe

observer sanpled snall tine periods and had a clearly definecl role' In

the present stucly the observer recordeal observations at the entl of each

itay in a diary; his role was definetl ag that of a participant observer

recording group process but not intervening in it thoughout the

laboratory and field phases of the expedition.

The IBEA stucly had taken some five years to organise before the

actual experinentation began, and at several points during the plannlng

stages the viabillty of the proiect nas in doubt. Four of tha

participants had beea involved since the very inceptiou of the project

and their clectication ras at a peak by the tine the twelve field subJects

and oae eramining psychotogist gathered with numerous laboratory staff

fron Australia and France, in Sydney, Australia in late 0ctober 1980.

The participants hatl diverse notives for joining the proiect' and

they rangetl fron career scientists who had an uncompronising drive to

produce "results" that boardecl on the obsegsional, through to othere vho
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rere recruited at the last ninute as replacenents becauge of unforseen

withdrawals and rho were notivated solely by the prospect of an ercitiug

trip before then. In betreen were those rho joined to re-experience

Antarctic life after a twenty year interval, ancl others came out of a

sense of loyalty to conradeg already on the expeclitlon. fhe subjects

also had differing erpectations, rith sorne anticipating hardship at the

linits of hunan endurance and others erpecting to face only ninor

cliff iculties.

The tlifferent notives for, and expectations aboutr the erpeclition

gave rise to tension and divislons within the group fron day tro of the

project rhen a series of acutely painful subcutaneous injections of nild

torins were ad.ninistered as part of an irnnunological project. It had

been runoured that the erperinents rere likely to be unpleasant and

these rarnings became reality. The subjects kner fron brief protocole

about those gtudies as rell as frorn all the others that hacl been

circulated beforehand that they rere to receive four injections but

after receiving the first sone had cloubts that they could rithstand the

renainder. They clescribed the injections as "like being stabbetl rith a

burning hot needle".

These fi.rst painful laboratory erperiences set the pattern for the

whole of the initial phase of J1 tlays of pre-Antarctic experiments, and

caused a split between those rho were conducting the current

investigati.ous and those rho rere subject to then. The split ras at

tines conpler because the role of experinenter anil subject changed

constantly in accord rith a research clesign that required participants
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to alteraate betreen conducting experinents and being subjects for

otherg' regearch.

The nuruurings of resentment and frustration increased graclually

throughout Phase T because of the fatigue that grew during the seeningly

endless and unbroken days of investigations. It nas nade rorse for

those six subjects who participatetl iu sleep studies and rere

periodlcally required to near a cloth helnet and head electrodes duriag

the hot su!.ner nights. By day five people were out late' eating,

tlrinking and naking merry uith a healthy but deteroined sense of

escapisn rhich belled the fact that nany hatl to be up about 5.OO a.n.

next morning to start blood tests.

The resentnent turned to angry protestations after the prolonged eoltl

chanber and noradrenalin experinents and threateaed to cany over to the

cold bath experinent. In the cold chanber erperinent subjects found

thenselves shivering for several hours in a refrigerated roon ritb handg

and feet turning blue antl nr.rnb while relts developed on their backs fron

the string nesh of beds ou which they lay. Four subjects conplained of

feeling dehuaanised ancl tlegradecl when they rere coveretl rith a nultitude

of erternal and internal probes, but others rho rere reasonably faniliar

rith the routine had no such fears. The adverse reaction engenderetl by

the cold chanber erperinent ras horever of little consequence as

conpared to that rhich followecl the noradrenaline erperinent. 0f the

first four subjects to undertake this erperinent, one left cith seven

punctures in his arn fron unsuccessful attenpts to ingert a canular

through which noradrenalin would have been infused. His rorry was that
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nere be to fiustain any nerve danage in the arn frOm the experiment he

night not have been abte tO continue his professional career as a

surgeon. The second person energed fron the laboratory with rild

staring eyes and later he atlnittetl with sone alisquiet that he hacl cried

fron the physical pain tluring the experinent. He ras astonished to

realise that his tears had gone either unnotlced or unmentioned by the

experimeaters. The thircl person rent into abock during the infusion of

noradrenaline and hacl to be withdrarn fron the experinent' fhe fourth

subject on the sane day finishetl the experinent at 10 p.n't and energed

white faced and very drawn.

These natters rere discussed in a meeting nert day that ras ltritiatetl

by the eranining psychologist because of the nounting tensioa artl

concern about group cohesion. AIrea<Iy tbe group ras split four uays:

those rbo had just undergone the experinent and santsd to erpress their

feelings, those trho rere conducting tbe experinent antl ranted to placate

and reassure everyone about the safety of their procedures' those sho

wanted to discuss the rhole topic of setting the linits of

experimentation, and finally those who had not up to that point beeo

involved in thls sequence of laboratory procedureg aad rho seenetl rather

amaaed by the intensity of the feelings that the others had expressed.

gverall the range of reactions nas sharply contrasted' with ltoBe

regarcling the cold chamber and noradrenaline erperinents as quite

outrageous and others sho considerecl it such a privilege to be involved

in the stutly that they felt obligetl to tolerate whatever 1evel of

suffering sas involved in the erperlnents.
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The various points of view were expresseal at the special meeting' but

without resolution. Discussiong cootinued for a long tine afterwards in

snall infor-mal groups that net spontaneously in the tines betreen nany

of the erperinental investigations. The anger an<l resentnent erpressed

dlal not climinish and so apprehensions rere not reduced for other

experinents that were tO COD€. FOr exanple sOne uere anriOus abOut the

coll bath experiment which involved full bocly innersion in water of 15

degrees Centigrade for oue hour, especially fOr the six subjects who

rere to be "artificially acelimitiaed" by taking oae such bath per tlay

for ten days. Their fears lfere not reduced when they hearcl the

physiologists disagree about the nost suitable ray to rerarm subjects

after the cold baths, particularly if they had reached the critical

stage of clinical hypothernia nith a cors tenperature as los as 55

degrees Centigracle. Fortunately rhen the actual coltl bath studies began

they rere coodueted in such a friendly, warn and considerate atmosphere

that the fears rere dispelled and few tlifficultieg uere encountered.

The protests aud conplaints led soue of the experinenters to nodify

those procedures that hacl cone uncler the strongest criticisn; for

exanple the exanining psychologist reducecl the cluration of the group

clynamics session by one hour and sone of the physiologists resolvetl to

put subjects under less pressure to go to extreme linits in sone of

their experinents. All erperinenters gave nore explanatiou about the

rationale of their studias antl they gave more infor:nation about the

conditions subjects might expect to find in then. The nodifications

and infornation sere appreciated by nany but tro subjects rere convinced

that "soft sell" techniques rere being usecl by the experinenters to

ensure the continued ertraction of "data" fron subjects.



't87

[he group becane even nore hiehly fragnented as tine passedr a

proeess aggravatetl because the subjects were not all living in the sane

motel and group cohesion was lesg well ilevelopetl than it night have

been. There was also resentnent over the degree of sponsorship for

watches anil acttlitional clothing that one national group hacl achieved for

thenselves prior to Phase I. The resentnent ras somerhat eased rhen the

expeilition leader was able to arrange for all the renaining erpedition

nernbers to receive conpli-nent&ry digital natcbes' llorever it ras nOt

generally knorn until the Antarctic phase that atlititional cLothlng hacl

been obtainecl by four subiects and at that tine it was too late to

either pr6hibit its use or tO obtain a supply sufficient for everyone'

There ras aIsO resentnent because in a research enterprise in rhich all'

subjects sere ostensibty to be treatecl the sane, four rere able to have

their sives rith them in Syclney tluring Phase I ancl III and the others

were not.

Tlre nost unpleasant of the laboratory i.nvestigations had been

conpleted by the tiue the group was tro thirtls of the ray through Phase

I and the subjeets rerg lllore confident of either being able to cope or

if necessary to erercise their right to refuse to particllnte in any

subsequent experlnent. For the flnal 10 itays all subjects had rsached a

stage of profound fatigue but they keep on 8oin8. Pressure was brought

tO bear on tro subjects to ansure that they would turn up to erperiments

on time but generally things ran snoothly. During that perioit the

intense introspection of the group turned outsaril torard the proepect of

the Antarctic traverse. There was speculation about rhat rould happen

"on the ice" ancl everyone vas intent upon seeing that their personal aad
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scientific equlprnent uas properly packed and ready in tine for

transportation. Underneath however, the group was still hiehly tlivided

and resentful because of the unreasonable denande of sone experinenters.

The effects of separation fron home and fanily began to take its toU

and this was to increase dramatically rhen Antarctica was reached.

lhe complete group livecl together for the first time oa the ship

'Tha1a Dan' on the 1O day voyage fron Hobart for Terre Aitelle Land and

with the input of fresh daily erperiences during this tine the eonflicts

of Phase I seened to fade. The forced activities of Phase I gave ray to

forced inactivity on the ship and rith about a thirtl of the expedition

seasick there sas Little energy in the group. fhe focal point during

these days becane the three blg nealsr tro of which were served rith

wine. As the ship got further south the group turned outrard even Eore

as the first icebergs appeared on the radar and on tbe horizon, antl the

first yhales and peuguins were sighted. The earlier tlisputes geemed

trivial in the presence of the asesome beauty of the Antarctie icecap

rising fron the pack ice up into the clouds.

0n arrival at the French Base, Dunont D'Urville, the subjects rere

greeted rarnly by the staff as heroic fools who rere about to exp,ose

thenselves needlessly to harsh and prinitive conditlons during the

traverse. These comqents sere receivert rith nild anuseneat at the tine

but were to return to nincl latar whea nany questioned the conditions anil

restrictions that they were obliged to llve under for seventy

coasecutive days.
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The group was split briefly for logistic reasons rhen four rnenbere

were flown inland from the coast to set up canp at a point lmorn as DIO

but it ras united again four days later in the firgt canp. At the tine

there rras a general air of ercitenent and toleration in the group but

there rere also conpeting denands for space in the one snall heatetl

laboratory caravan.

The early stage ashore was a tine of criti-ca1 preparation for soEe'

while others hacl little to rlo but get on with the tlaily canp cbores-

Althoqh all the egsential experinental equipnent had been tested

previously sone proved to be unreliable ancl lts repair placed extra

denands and strains on technical staff.

Throughout the traverse the IBEA party, who lived under spartan

conditions, was acconpanied by a Franch GlaciologicaL support party rho

Iivetl under more confortable conditions. It hacl been arrangeil

previously that there rould be a ninimum of association betceen the

support and research group.

Difficulties arose because

were large enough for three

tents that were cranped and

tlifficult for them to hang

several occasions subjects

unable or uurilling share

consequence one of the pair

feeling generally tlepressecl

little that could be done to

sona subjects llvetl in spaeious tents that

but two pairs each had snaller and older

unconfortable, and in rhich it was very

danp clothee antt bediling up to dry. 0n

in one of these snall tents were either

the cooking and other chores, and as a

found hinself doing nuch of the rork and

and exptoite<l by the other. There ras

improve the situation until the entl of eacb



r90

tro reek period rhen tent pairs changed according to a prearranged

roster.

The experinents at thie stage rera so alifferent fron those in Syilney

that nost of the subjects took part sithout couplaint. There rere snall

recorclers to be carried on a belt, ratings to make of thermal confort

and oxygen consunption masks to put on for a few hours, apart fron their

claily diaries aad other periotlic psychological questionnaires to

conplete. The reather ras very good and on sone clays the group rent

rithout shirts and renaned the area the "Antarctic Biviera". [he

celebrations over Christnas and Nes Iear helped to naintain good noraLe

over this early periotl, but they stirred up nootalgic menories of

frientls and fanilies back hone.

The group set off on the first part of the actual traverse oa iler

Iears Day 1981, leaving D10 for the barren icy rasteland of the

Antarctic plateau. Then a new serieg of problens began. Oue person

sustained a serious back injury and had to speud nuch the rest of the

traverse sleeping in a caravan inetead of in his tent. He hatl to travel

in a large closed vehicle rith the support and logistics tean instead of

ritling on one of the snall open skicloos ueed by the IBEA group. Tro of

the lrench subjects found it difficult not to socialise with their

fellor countr5rnen in the support group and they rere reseatful rhen the

leader sternly adnonished then.

The travel was slor because of delays and equipnent breakdorns and as

a result the daily rlestiaations were not often reachecl. As the journey

continued inland the tenperature often dropped belor -2O degrees
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Centi.grade and with strong rinds the chill factor made conclitions

unpleasant. Sone intlivicluals revelled iu the atlversity rhile others

found the tlesolate landscape awe inspiring and enJoyeil the experience'

However for others the harsh conditions rere rapidly taking thair toll'

They clisliked canping, founil the French Arny rations unpalatable' the

scenery ilull ancl boring, and every kilonetre they travelled inlantl took

then further aray fron their homes, fanilies and any stense of security'

The situation became so bad that ou <!ay 20 of the trip the leader

reported that one of the party felt unable to continue rith the

erpetlition and had to rsturn as sooo as possible to Dunont D'Urvllle'

The leailer then asked whether anyone else on the erpedition felt unable

to go on, but a1l others agreed to continue (although he had his orn

ttoubts about a second nan). The recommltment to the IBEA progranme

itsetf generated an iacreased energy level in the group but despite this

many of the old problens continued. There rere disagreenents over the

distribution of uorkloads and conplaints about the foott, equipnent antl

the slor progress of the erpedition. The criticisns 1rere so persistent

that they greatly irritated those rho tlitt not fintl the conditioag so

bad. 0f interest uas the observation that the subjects who complained

in this situatiOn rere not alrays the ones rho found the Phase I

erperiments distressing.

For safety reasons three logistic personnel returned to Dunont

D'Urville rith tbe nan rho hail yithclrarn fron IBEA and their cleparture

neceesitated a subgtantial reduction of support for the renai'ning

expedition nembers. As a result of this and the slor progress of travel

up to this point plans hatl to be revised. This ras achieved after



192

considerable discussion because tro expeditioners narr the aim of the

rhole proj€ct 8s being to expose peoPle to adverse Antarctic conditions

and they advocated naxinislag the tine spent travelling' Qthers thought

they could neet the experiuental requirements with less travel antl they

wanted a oitrimum of adversity. The advice of the field leader

eventually prevailed atrd the travel tine nas reduced chile the

experinental time remainetl unaltered.

A reek later the expetlition had reached its turning point at a spot

called D59 rhere a crasherl ancl three quarters buried cl1O Hercules

aircraft provitled the turning point. Once again the group reactiong

were clivergent. Some were anxigus that the erperinental rOrk rould nOt

be conpletedl orr€ ras depressed antl simply ranted to get back to

civilisation as fast as he possibly coulcl and others found it ras a

historic monent of erquisite beauty that gave then inteuse enjo5rnent and

clelight.

At about tbis tine the filming of a documentary about the erpedition

became a natter of conflict. The film naker had selected an articulate

English speaker as his nain character and as a result others felt that

they were being ignored. Tbe reactions presented a dilenna for the filn

maker who ras torn betreen his profassional judgenent on tbe one hand

and his tlependence On his tean nates for their cOoperation and support

on the other. He eased the situation by broadening the seope of the

documentary to include the activities and impressi-ons of other

expeditioners.
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The reather, which up until this point had been uncharacteristicaLly

good, changed and the group erperienced nore than tro reeks of high

winds, blorn tlriftiog snor and poor visibility. lhe subjects were

becouing tirecl and relationshlps with their tent and travelling

conpanious were getting flat.

The original idea of establishing random pairs of tent and traveUine

conpauiqns at regular intervals Of 14 clays ras tO contrgl for any prior

relationships, to retluce the fornation of sub-groups and to foster a

balanced group spirit. The changes thensalves however reguired sone

resilience. For the fer clays after such a change there was a tine Of

cautious adjustment, followe<l by a perioct of discussion and conproniso

before working out a routine. The peraonal habits of the nen becane a

natter of inportance as some were fastidiously clean antl had elaborate

rituals for tlishrashing and tent organisatioo rhile others rere

careless, untidy and not so careful about cleanliness. If the pair

established a routine they grerr very close and expresseal a nutual desire

for long lasting frieadshiP.

The closeaess of pairs ras a function of the nutual depeadence of tbe

subjects on one auother to nake their lives confortable antl tolerable.

Sone pairs.got on so rell that they rere sad rhen the tine cane for them

to change. once the change hail taken place the 'affection' for the olcl

partner usually raned as the nsw relationship was built up. Hhen a

routi-ne could not be rrorked out there was considerable trouble atrd on

tro or three occasions particular indivitluals approached the leader and

asked hin for a special change of partner. Great cliplonacy was needed
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on these occasions to find an comnonly acceptabte solution' It ras

interestlng that the ctielikes that started in these eituations rere

often nore enduriug than the friendships that arose'

By tlay 50 of the traverse the travel was coning to an end antl the

sense of fatigue deepeaed. The feelings rere exacerbatetl by the unevea

dlstribuion of routi-ue nork about which those rith heavy rork loads nade

few cOruplaiats about the uneven ctistribution because their previous

cornplaints had gone unheeded. The lOng run of bad weather also caused

participants to becone dispiritecl. l{any conplained of poor sleep antl

noet started to rithdrar socially in order to pr€serve their inner

reserves of energy. Morale improved slightly on day 54 rhen the sea

could be seen for the first tine for sone thirty five tlays. [he nert

day a helicopter fler in fron Dunont D'Urville with the first lot of

naIl the group had received since beginlng the traverse and thls proved

tO be a ileeply noving tine. ThOse rho received nars of trouble' illness

or injury at hone seemecl bitterly hurt. Others who received little or

no nail, as it later transpired clue to a postal strike in their country'

thought the rorst. Even those that received Soott ners fron hone

sucltlenly seened tO becone asare Of the lOng separation and were

saddened. The leader after reading his nail returned to work to sort

out footl boxes, slipped and rippect a tendon in his leg. tuckily the

sane helieopter that brought in the rnail rag able to take hin out to the

Dumont D'Urville basecamp for treatnent. He raa back rith tbe

erpetlition on crutches the next day and sas even nore deternined to nake

his contributlon to the tean. Althougb there waa some signs of rivalry

for leadership during his absence the group rallied around enough to
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keep tbe project going as planned. Later there nas general agreenent

that the total restriction Oa any forn of contact fron hone rhile on the

traverge had been a hareh ancl unnecessary experinental requirement'

lhere rras then a rleLay of four ilays becaurre of bad reather but rhen

conditione inproved the party ras able to <lepart fron the icecap' The

jouruey back fron D1O to Dunont D'Urville by helicopter, a rarm shorer

(the flrst in fifty ilays) and steak and chips rere all highly acclained'

Hqrever those pleasures were npt enough to tlO ngre than pr6duce

nonentary satisfaction. Sone of the nost bitter anal irrational

arguments then broke out about the relative contributions of tlifferent

personnel oa the erpetlition. No resolutioa was found to the naay

recriminations that were made. Difficultj.es were conpountletl by the

failure of sone of the nicrobiological equlpnent and the subsequeat need

to repeat these studies-

The four day return voyage by ship fron Dunont D'Urville to Hobart

was largely uneventful. The subjects rere generalty quiet, withdrarn

and tired. Many slept a great deal of the tine and some renalued in betl

for several days on end ancl ate very little. This tine fer tlisplayecl

obvious signs of sea sichtess.

After a short tlelay in Hobart the group split into three to travel to

Sydney, One nan returneal with his vife rho hacl come to neet him' trO

rent via a stopover in Melbourne and the nain bocly of eight travelled

together. The arrival in Sydney ras heralilecl by friends, relatives and

the Syclney based personnel iacluding the exaniaing psychologist'

Despite the rarnth of the relcone the situation ras marreil by a serious
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disagreenent over the press conference that ras held in Sytlney airport.

The person rho arrived back first took advantage of the situation to

nake the nost of his orn project with the press antl the naia party rhich

arrived shortly afterrarda rere given considerably less attention. The

result ras that the creclit in the subsequent newspaper articLes rast

shared disproportionately and the accounts rere distorted.

At this tine the change in nany people was dranatie

not only had the return to Australia U-fted their state of depression

but nany had already begun to tleny that there had been ilifficuLties and

problens on the ice. The food that hail previously been detegted by nany

ras non reported to the press as "not belng too bad". They nininized

sone injuries that had been sustained and tlenietl nanJr of the

interpersonal hostilites.

Oace again as the subjects took part in the follor up experinents the

earlier subgroups of experinenters and subjects started to ennerge and

rith them the olcl rationalizations and coaflicts. In fact the final

erperiments rrere uot as nuch of a problen as before but some of the

youager people had becone very restless antl were intolerant of the long

hours to be endured in the hot anrl cold chanbers. Ueetings rere held

once again to discues the linits beyontl which people vould not tolerate

erperinental interventions. Honilies r.ere given again about the

inportance of IBEA ancl hor snall our suffering had been conpared to

those of earlier scientists. The comnents rere generally regarded as an

insult to the group's intelligence. l{any subjects rere nore open in

their erpression of hositility than they had been previously and
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particular experlnent the drop out rate vas over 50 per cent.
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In one

In the final SrouP discussion heltl shortly before the enil of the

expetlition sone of the resentment and even a little praise ras expressed

in the group. fhe exanining psychologist conneated that he ras

disappointed but not eatirely surprised by the high levels of tension

and defensiveness that still renaineil in the SrouP'

After a fec more days the subjects clispersed to their homes iu

Argentiaa, Francer the Unitetl Kingdou, and l{er Zealancl to face the

ilaunting task of analysing and documenting the huge pools of tlata they

had gatherecl in the three phases of the stucly'

Sunnarv and Conclugion

The International Bionedical Expedition to the Antarctic involveil

three phases. The first consisted of ,1 days of nedicaL, physiological

and psychological investigations in Syilney, Australia; the second, e 71

clay traverse oD the Antarctic plateau that iavolved living and

travelling under prinitive conditions; the thirtl consisted of a further

1 1 tlays of post-tests ln Sydney. Although the overaLl ains of the

expealition rere net there rere serious disagreenents throughout the

project and these ysre aggravated by the highly intensive and sustained

nature of the denands nade upon participants. Phase I was charecterised

by conflicts over experinents and although these resulted in so[e

improvenents being nade in experinental contlitions the underlying igsues

renained unresolvecl throughout the three phases. Phase II ras
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eharaoteri,aeil by diff,tcultes that ,arose rlth the hareh e4d ieoleteil

envlroplent as rell rlth the naj.atenanse of interpersonstr ralatLonshlp

tbat rould suatain group frmctloalqg. [hs fiaal fhase ras cbaracterLgeal

by the re-:eilG?8ence of the Fhase I probtens althorrgh ln general the

subJecta respond,ed nore assertively at this tine to tbe ilmaaale pleeed

uPon thor. overert tbc subjects aBpeaned tro f,l.ad the erlnrlenoe qulte

gtressfirL and at tines very uapLeasant.



CIAPTER XII - OYERVIEY ATD COilCIJUSIOU

The revier of Antarctic studies in Chapter I indicatetl that Antarctic

volunteers are above average in intelligence, stable, eontrolled and

acbievement orientated. Those sho rinter over shoreil considerable

enotional fluctuation but little or no personality change. fheir

Antarctic perfornance can nost accurately be predictecl from biographic

variables, rhile attitude and other questiounaires also made aa

.rnportant contribution. Clinical antl peer ratings appeared to

contribute least to Pretliction.

The review of stress and coping studies in Chapter II shoued that an

interactive model of stress and coping ras the nost useful' In this

nodel stress is viered as an inbalance betneen the perceived denand of a

situation and the indiviclual's perceived capacity to fulfill this

demanil. Coping is the Process in rhich the inbalanrce is mininised' by

behavioural, physiological or psychological means. As a result of the

broad range of possibLe nanifestations of stress antl coping a ricle

sanpting of response modes is needed to iilentify then.

The stress responses of a SrouP of Antarctic scientists rere conpared

rith a natched control group of researchers in Ner Zealand (Cnapter

III). fhe multivariate nonrandoniged natehing technique ras used to

select the control group. It proved to be a practical aad useful nethod

uf selecting a small nunber of control subjects on the basis that they
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yere as einilar as possible to the Antarctic erperimental group on' 27

biographic variables and on the basis of intlependeut judgenent'

.tlre neasures used in the present stutly aatl evaluated in Chapters IV

to VII rere fountl to be psychonetrically adequate. the Hopkins Synpton

Checklist had high reliability antl i-nternal consistency ancl four of the

five factors were replicable. The Stress Arousal Checklist hacl a highly

robust bipolar factor structure and noderate reliability anil internal

consistency. fhe lleatal Paper Folding ancl Series Conpletlon fests

evaluated infornation processing and produced reaction tine and accuracy

functions that varied in accordance rith erpectations and enabled the

accurate evaluation of cognitive perfornance. An evaluation of tbe

responses on the series of rating scales that nake up the Attaptability

Questionnaire indicated that sone leniency errors were present but that

the scales rere genera}ty free fron the other problens frequently

assoeiatect rith rating scales (e.g. halo effects and unreliability)'

The evaluation of the above tests indicated that they rere all

eapable of producing interpretable results horever there YaB no evideuce

cf differences in gtress responses either betreen Antarctic and aon

Antarctic phases or betreen the experinental (Antarctic) Sroup as

conpared to the control (non Antarctic) g"oop. This fintliag ras

replicated acroeg synpton, affect, arnd iufornation processing meaaures

(Ctrapter VIII).

lfhile

s tress,

regponses.

the exanination of group tlata did not reveal evidence of

there f,ere coneiderable inclivitlual variations in gtress

uhen coping style vas assessed using the Repressiou
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Sensitiza,tion Scal,e it ras concludecl that the najority rho scored hieh

on repression experienced 1Or stress and convergely those rho scored

higher ou seusitization erperienced higb stress (Ctrapter IX). Thile

repression appears to be a useful strategy to cope rith the harsh

Antarctic environnent it nras also fountl that extrene repregsion led to a

possible underestination of envi-ronmental stressors resulting in cold

injury.

The results of the pretliction of Antarctic perfomAnce study (Chapter

X) are in accord rith previoug findings that biographle predictors rere

of most value, psychonetric neasures rere also useful aad clinical

assessnents rere of lesser vaLue. The preparation of actuarial tables

and the invegtigation of noderator variables rould appear to be a

fruitful line of research in predicting Antarctlc perforuance'

Chapter XI is a descriptive participant observation stutly of the

expedition rhich outlines the conflicts antt ctlfficulties erperienced

during the IBEA antl points to the pervasive interpersoual ilifficultiee

that dicl little to nininise the disconforts of the project.

The research progra.nne represents a systenatic attenpt to assess

s tress On a variety of carefully evaluated measureg and using rn

experinental design that ras sensitive to differential rasponding'

Despite these ilesign features no psychometric evidence for the eristence

of stress ras found. This result is in sharp contrast to the

&scriptive account of the erpedition r.hich outlines the series of

coaflicts and problens that occumed. The discrep,ancy is likely to be

accounted for by the lrork on coping sty1el in that many of the
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orpealit{oa6rs ql$eil repfsasion as a Esars of il'eallng ritl Stregsorg an'l

CoaeeqUenttry relnrte{t fer etre-s! regllpnaes. .46 tbe epOitltl"on mmbers

lergsJ.y ,ac iwed theLr Ee.ieutifte eLne tt aPPears thet f.epress'ion ls a

ugs,&1 copf.qg s,tyle for,ilieeling rlth tho altffisultles 0'f atr inntqtofttg

tf,averss.. $urther rorrk in eualir*tlng the effieeuaS' of E vari'etJ;' of

coping teqbniques for prtieula'r typee of lndlviilual under il-lf,ferent

eotdl i ong ro'uld thorefq*o be usBful'
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s CREENTNC QUESI rolfi{ArRE

CONT'IDENTIA],

NA!{E:

DATE:

DEPARII{ENI:

I}ISTRUCTIOIS:
the approPriate
page.

1. Age

2. Iilarital Status

PLease deeide ou tho correct response for
anrmber on the brackets on the right banil

siasle (1 );
Separated or

Othar (6) specifY

()

()

(2); Auetrarian (1);
(O)'specify- ( )

Ronan catrrolic (l);

you and P1ace
side of the

()

()

()

Lecal or coruron lar narriage (2);
-oi"""""a (l); spouse deceasea (4)'

7.

4.

Hor nany children do You have?

ifhat is Your nationalitY?
Nev Zealauder (1 ); British
lorth American (4); Other

5. Ulrat is your religious affiliation?
ttone (l ); Protestant (2);
Jerish (4); Isranic (5);

6. That is your occupatioual deeignation?
Teciruical Officer (1 ); Technician
Professor (1); Associate Professor
n"ra"* (f); Senior L,ectur". (5);
i""i"""i- (i); .lunior lecturer (a);
Stutlent (9); Other (tO) sPecifY.

7. Uhat is your academic sPecialitY?

(z);
(+);

8. Do you enjoY these activitiee?

Reading:
Movies:
I;ive fheatre:
ltusic:

no (l ); Yes
Yes (2); No

uo (1 ); Yes
Ies (2); llo

(z) i
(1 ) t
(z)i
(1)t

()
()
()
()
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9. Have you novetl residence within the Laet tro years?

a. within Yellingtou: No (1 ); fes. (2); ( )
b. betreea citiel: res (2); uo (1); ( )

10. Have you changed your occupation in the last two years?

no (1 ); Yes (2); ( )

I 1. Has your level of respOnsibility at rork changed in the last
tro years?

ro (1 ); Increased (2); Decreaeea (5); ( )

12.Haveyouhatlanajorpersonalachi.eveneutinthelasttro
yeare?

no (1); res (2); ( )

ls.HaveyoutakenonanaJorfingncialconnittnentsuchasa
home or property on the last tro yeara?

reg (2); uo (1 ); ( )

14. Have you suffered a najor injury or illnees in the lagt
two Years?

No (1 ); Yes (2); ( )

1 5. Hou uany brothers aud sisters have you? ( )

15. Ie your fatber?

Enployed (l ); Retireil (2); Deceasea (]); ( )

17. If tleceased how nany years ago itid he die? ( )

18. Is your nother?

Enployed (1); Retirea (2); Deceased ('); ( )

19. If tleceased hor nany years ago tlicl she 
'lie?

()

Thank you.
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II0PKINS SfiPT0U CHECKIJIST

DAIE:NA}IE:

IIISTRUCIIQIIS: llor have you felt {uring the past seven tla5rs iucluiling
today? Use the folloring scale to tlescribe hos distressiag you have

founcl these things over this tine.

Not at all
1

A little
2

Quite a

,
blt ExtrenelY

4

t117.
.|4.

tl
15.

tl1.

2.

Headacbes

I{ervousness or
shakiness insitle

Being unable to get
ritl of bad thoughts
or itleas

Fai.ntness or
dizziness

Iross of serual interest
or pleasure

Feeling critical of
others

Bad dreams

Difflculty in sPeaklng
rhen you are ereited

frouble renember5.ng
things

10. torrled about sloPPiness
or carelessnegs

1 l. Feeling easilY annoYeil
or irrltatetl

12. Pai.ns in tbe heart or
chest

Itching

Feeling lor in
etrergy or slored

Thoughts of ending
your life

Sreating

lreubling

Feeling confueed

Poor appetite

Crying easilY

Feeling shY or uneaay
rith tbe oPPosite ser

A feel-ing of beiag
trapped or caught

Sudtlenl"y scared for
no reagon

,.

4.

5.

6.

7.

8.

tl 15.

17.

18.

19.

20.

21.

22.

21.

[]

tl
[]

[]

tl
tl
tl
tl
tl
tl

tl
tl

tl
il

tl
tl

tl
[]

9.

[]
24. Temper outbursts You

coulil not control

25. ConstiPatioa

25. BLarning Youself for
things

tl
tl
tl
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4r.

46.

29.

70.

,1.

27.

24.

12.

1r,

tl
tl
[]

tl

tl

tl

tl

[]

ao[ ]

Pains in the lorer
part of ny back

Feeling blocked or
stynied in getting
things done

Feeling lonelY

Feeling blue

Torrying or stering
about thiags

Feeling no interest
in things

Feeling fearful

Your feelings being
easily hurt

Having to ask
othere rhat You
should do

41. Loose borel movenents

44. DifficultY falling
asleeP or staYing
asIeeP

Having to check and
tlouble check what You

DifficultY making
decisions

Hanting to be alone

Trouble getting Your
breatb

Hot or cold sPells

Having to avoitl certain
places or activities
because theY
frigbten You

Your nind going blank

Numbness or tingling in
parts of Your bodY

5r. A, h.rnp in Your throat

54. Feeling hoPeless about
the future

Trouble concentrating

Weahress in Parts of
your body

57, Feeling tense or keYetl
up

58. HeavY feeliags in Your
arns or legs

7r.

74.

47.

48.il
tl4e.

50'

51.

52.

,5.

56.

tl
tl
tl
tl

tl
il
tl
tl
tl
tl

,6.

17.

38.

79.

Feeling others ilo not
understanil you or are
unsympathetic L

Feeling that PeoPle are
unfriendly or dislike
you t

ILaving to tlo things
very slorly in orcler
to be sure You are
doing then right L

l[eart pounding or
racing L

Nausea or upset stonach i

Feeling inferior to
others L

Soreness of your nuscles I

I
J

l

tl
tl
tl40.

41.
l

l42.
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STRESS AEOUSAT, CHECffiJISII

SAI{E:

I[SEBUS[I0f,Sc, Circle tha re]sponse thst best tlesei:lbes bor you
f,eel at the nonent.

Def,tiritely
Feel

++

fe[Se ++ +

Belaaed ++ +

Ti,gorous ++ +

Sti.rned-uP ++ +

Bestful ++ +

Acttve ++ +

Apprebeasive ++ +

Erpectaat ++ +

forrleil ++ +

Erergetio ++ +

Drorsy ++ +

Insenei,tive ++ +

Eothereal ++ +

Uaeasy ++ +

Iio fot Unilarstand
or Caunot Deolcle

DAIIEr

Def,initely
Do flot Fee].

+7-

+?-

+?-

+?-
+?!

+?-

+tl-

+?

+?
+?

+?,-

+?-
.+?-

+f;;

3eE1
Sl.iehtly

+

?-

?-

?-
?

?-

?

?-

?

?-
?

?-

!-

?-
?-

Peaoeful

lctlvateal

Tired

I<l1e

Up-ttght

ALert

LiveLy

StinuXa ed

Areuseal

At Rest

Sonaolsnt

Cieerful'

Passive

0onteutieil

+f

++

+.+

++

++

++

+-+

++

+f

++

++

++

++

++
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Intense

De j ectecl

Leisurely

Quiet

Nervous

Placicl

Quiescent

Distressed

Fearful

++

++

++

++

++

++

++

++

++

2

2

2

?

2

I

?

?

?

i

+

+

t

+

+

+

+

+

Jittery

Sluggish

stil1

Pleasant

Sleepy

Confortable

CaIn

Excited

+++

+++

+++

++ +

+++

++ +

+++

++ +

?

?

?

?

?

?

?

?
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I.B.E.A. ADAPTABITITY QUESTIOIINAIRE

DATE:WRITER.S NAT.IE:

STIBJECT.S NAtrIE:

PHISICAL ADAPTABILITY GOOD AVERAOE BAD

Disturbed patterns of sleep, appetite, .1 \ ./- \ - .1 \.
physical resistance, tiredness, ( ) ( ) ( ) ( ) ( ) ( )
illnesses etc*
Give details:

PSYCHoLoCICAL ADAPTABITITY
Variable mood, anriety, irritability, C00D AVERACE BAD

sadness, depression, ercitatiou, fauily /. .\- ./ - .\. ./. .\.
rorri.es, personalrorriesetc. ( ) ( ) ( ) ( ) ( ) ( )
Give tletails:

ADAPTABILITY TO INDIVIDUAI, 
'fORK

COOD AVERACE BAD

Di.fficultiesrithequipnent, efficiency, /\ /\ 1\.
planning,subjects,subJectsetc.* ( ) ( ) ( ) ( ) ( ) ( )
Give details:

ADAPTABII,ITY TO DAITY ACTIVITIES AND CHORES GOOD AVERACE BAD

Difficultieswithskitloorcampingrcooking, / \ / \ / .\.
rater,snow, cleaning,participattonin ( ) ( ) ( ) ( ) ( ) ( )
group rork, logistics etc.*
Give details:
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REI,AIIONS UITII OTIIER PARTICIPAI{TS COOD AVERACE BAD

Tendency to close in on oneself ancl to / \ / \ ./ . .\.
aggressivity. ProbrenswithrFrench ( ) ( ) ( ) ( ) ( ) ( )
technician, IBEA technician, IBEA scieutists,
same nationality, clifferent nationality' sarne
tliscipline, different disciptine, etc.*
Give cletails:

RETATIONS I{ITH PEOPLE IN AUTI{ORITY GOOD AVERACE 3AD

Problenrithscientifiecoordinator(fietd / \ / \ / \
orParis), losisticchief(rieraorParis), ( ) ( ) ( ) ( ) ( ) ( )
laboratory, nationat body etc.*
Give details:

Experinental restraints, scientists, / .\ ./ - .\. ./. -\.
atiituaeetc.* ()()()()()()
ADASTION AS ..S(DJECT,. COOD AVSRACE BAD

Give cletails:

the observer etc*
Give tletails:

* 3or each iten above underline the type(s) of clisturbanees that
occured.

AITITUDE TOU.IRDS PSYCHO],OCICAL RESEARCH OOOD AVERAGE BAD

Problensrelatedto:thequestionnaj-res / \ / \ / \.
theaccounts, psychologicatoboervations, ( ) ( ) ( ) ( ) ( ) ( )
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ADAPIII}ILIII TO BOBEDOI{ FOA TIIE DI'RATIOI OOOD .IVERAGE BAD

0F tm sfar.

Cive ileteilcs

,' ,,t, ,' ,,t, ,', ,t,

Thank you.
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}TENTAI PAPER 3OI,D:I"N(t T}IST

INSTRUCTIONS

1'lolg test consists of tea patter'ns which can be folded into
figures. For each pattern five figures are shom. Iou are to
aectae which of these figures gan l:e nade fron the pattern thoro.
Tlre pattern always shows the outside of the figUre. fVo eramples
are gJ.ven on the folloring tro cards.

Iou rill be tined for the conpLetlou of sach iten, a nalinlrn
tine of sirty secondg per iten is allowed. As each iteu ls
conpleted indicate to the aclmlnistrator before turning to the
nerl iten. Iou nay or nay not be abLe to conplete in the allotted
tine.

Answers are to be narked on the soparate ansrror sheet accolding
to tbe choices made.

Eramples similar to the test ltens are shorn or the folLorlng G8rd8'
![ake sure you understand these ancl rait for the eramlner to tell you
to begin.
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SSRIES COMPTETION 1TEST

IIISTRUCTIONS

fhis test conslsts of a nunber of problerns sinilar to the
eranpLee on the follorlng tro cards. The problens consist
of a nrrnber of figures which for:n a series, one square of
rhlch is Left blaak. Iou are to choose one of the flve
figures, nunberetl 1-5r to fill the blank and thus conplete
the serlEs.

Iou are to aolve as E{rny eel you can Ln 8 ninutes.
Intlicate your ansrer by elrcling the nunber on the answer card
rhich is the Irme as the one you have chosen. You nay or Eay
not ba able to conplete ln the allotted tine.

Exanples sinilar to the test ttens aro given on the followiu6
tro cards. Ittake sure you understand these and wait for the
eraniner to tell you to begin.

12J-+e

ffiffiffiffiffi
I

I

I

I

!

I

.1
I

I

543
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Appeurlk B

PSUCHoIIEIBIC CIIAXACImISTICS 0F IHE ESCL ATD SACL

lbe f,opkins Sy'npton Checkllgt

l. Item neans and standard tleviations

2. Iten-total test conelations

U. Inter lten eorrelatLon natrir

4. Eigenvalves and variance prolnrtions

5. Factor Ioadinge

6. Final connunility estinates

The Stregg ArousaL Checkllgt

1. Iten neaas and standard deviations

2. ften-total stress subscale correlations

t. Iten-total arousal subscale correlatioas

4. Inter item correlation natrir

5. Eigenvalveg and variance proportions

6. Faetor lroadiags

7. Final connunility estiuateo
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