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ABSTRACT 

This project was undertaken to determine the usefulness of auto¬ 
hypnotic training for overcoming the debilitating effects of stress 
on performance and physiological processes. The experiment was per¬ 

formed on 64 male volunteers, one-half high in hypnotic susceptibility 
and one-half low. Each subject went through three experimental 

sessions, one without stress and two with stress, in each of which 
he was given two performance tasks and monitored on eight physiological 

measures. Cold (35®C) and electric shock (15 second average interval) 
were used as the stressors. After the non-stress and first tress 
sessions, the subjects in the experimental group recevcd six hours 

of autoiiypnotic training, oriented toward enabling them to function 
optimally under stress without excessive discomfort. 

Hypnotic susceptibility exercised a critical influence on most 
of the dependent measures. High and low hypnotic susceptibles are 

fundamentally different on a number of performance and physiological 

parameters, and susceptibility also frequently interacts with stress. 
Training was variably effective as a stress resistance technique; 

its efficacy was clear and pronounced on vigilance performance, inde¬ 

pendent of hypnotic susceptibility, but on rotary pursuit performance, 

training benefitted low-susceptibles significantly more than high ones. 
Training had comparably variable effects on physiological measures. 

Susceptibility often interacts significantly with training and itself 
produces some of the most powerful effects in the entire study, in¬ 
dicating clearly that future studies of hypnotic training should ac¬ 
count for differences in subject susceptibility. 
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SECTION I 

INTRODUCTION 

The experiment reported here originated in connection with a 
practical problem chat is elementary and pervasive in the human 
struggle for control of the environment. It is the problem of how 
to maintain control over oneself, especially in the face of emer¬ 
gencies, so that ontfs energies can then be directed toward the solu¬ 
tion of other problems. At the most elementary level, under the 
most primitive natural conditions, this usually refers to control of 
ones performance in the face of physical distress like the pain of wounds 
or the ravages of hunger, thirst, cold, or heat. Technically, such 
problems are said to be those of stress and stress resistance or 
tolerance. ~~~ ““ 

The problems of stress resistance become apparent again under 
ideal technological conditions where b)J. needs are spec if ' ca 1 ly 
well cared for. In such situations, equipment malfunctions, human 

or unforseen "acts of God" may create emergencies where 
elementary dangers must be confronted by use of elementary skills. 
Aerospace exploration is one such situation, and this experiment is 
part of a broad program of studies by the United States Air Force to 
identify the behavioral and physiological variables that are critical 
for resisting environmental stresses. 

THE DEFINITION OF STRESS 

Stress and stress resistance is a fundamental and important 
problem in medicine, physiology, and psychology, but its investiga¬ 
tion presents serious problems both of definition and operations. 
Contemporary definitions are exemplified by Colemen (1964, p. 671) 
who states that stress is "any conditions impinging on the organism 
which require adjustive reactions" and Selye (1965, p. 54) who defines 
it as the "state manifested by a specific syndrome which consists of 
all the nonspecificaIly induced changes within c biologic system." 
The difficu't^ f definition is suggested by the fact that some authors 
(e.g. Brady, 1957) conduct and report on stress research entirely in 
terms of their operations without ever attempting to define exactly 
what they mean by stress. This makes it understandable that there 
are wide differences in uses of the term. 

Korchin (1964) states that: 
"The use of the term 'stress' in behavioral and biological 
sciences derives from the physical sciences, where stress 
is a force which is exerted on some system in such fashion, 
as to deform, alter or damage the structure of that system 
... In our fields, there is no ready agreement on formal 
definition...(p. 247)." 

Physiology and psychology are the two fields where stress is 
studied most extensively, and usage varies both within and between them, 
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referring in one or another context to environmental stimuli, physio¬ 
logical mechanisms, performance variables, and subjective feeling 
states. Lazarus (1966) tries to distinguish the broad categories 
of physiological and psychological stress by using the term "threat" 
for the latter, following Selye for the former. Appley & Trumbull 
(1967) similarly distinguish "Systemic stress" and "Psychological 
stress." They catalogue some currently popular uses of the concept. 

"...as a substitute for what might otherwise have been called 
anxiety, conflict, emotional distress, extreme environmental 
conditions,...tension arousal, or by some other previously 
respectable terms...the use of the term suggested both appar¬ 
ent and real possibilities of.correlating psychological events 
with physiological substrata...(p. 1)." 

As might be expected in the face of such diversity, there are equally 
wide divergencies in the characteristic foci of researches on this 
subject, with definition following operation. 

To begin with, investigators have employed a wide variety of 
stimulus conditions to induce stress. These have included such stressors 
as electric shock (Shor, 1962), continuous suggestion to highly moti¬ 
vated subjects that they were failing or doing poorly in their per¬ 
formance on various types of tasks (Dykman, Ackerman, Gallrecht, & 
Reese, 1963), and extreme thermal conditions (Kissen, Reifler, and 
Thaler, 1964). The different types of stressors can logically be 
subsumed in two operational categories: 

1. The first may be designed as general debilitating stressors. 
These are stress conditions that -ire characteristically continu¬ 
ous over long periods of time and that tea! to influence most 
measurable parameters of behavior and function. An example of 
this type would be thermal stress, such as cold, or prolonged 
extreme deprivation, such as starvation. 

2. The second type may be designated as interference stress 
conditions. These are characteristically short in duration and 
te^d to be task specific in their effects, as would a mild elec¬ 
tric shock delivered to one hand, or a loud noise that interfered 
at random with one's ability to listen to instructions. 

All such researches, focusing on the stimulus properties of stressors 
(Korchin, 1964), imply what Russ & Korchin call "Input definitions" 
of stress, that is definitions which "involve underloads or overloads 
of energy or information which produce stress within the system (1967, 
p. 297)." 

There is also a great deal of variability evident in the type 
of measures that have been used to study the effects of stress. These 
too may be summarized operationally under two general headings: 

1. Physiological reactions, such as heart rate, and basal skin 
resistance, and 
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J 2. Psychologica1 reactions, such as performance decrements 
;> on psycho-motor coordination tasks, impairments in cognitive 

functions, and subjective distress. 
Ir 

Research which focuses on particular responses (Korchin, 1964) reflects 
what Ruff & Korchin call "Output definitions’ of stress, that is those: 

"...based upon variables which are displaced from equilibrium 
under stress. Performance tests are commonly used for this 
purpose, with a decrement beyond a certain level being taken 
as an index of stress (1967, p. 297)." 

Though both input and output definitions have practical value 
! for experimental purposes, there is general agreement that they do 

not comprehensively define the area. Nevertheless, as Korchin says, 

"...a common sense emerges as to the phenomena under considera¬ 
tion. . . Perhaps the simplest way out of a definitional conflict 
is to assert that stress -- as noun -- described an organismic 
state. Those events which provoke it are stress situations: 
the resulting behavioral alterations which occur are stress 
reactions (1964, App. 247-248)." 

Appley & Trumbull offer a similar definition of stress "as a state of 
the total organism under extenuating circumstances rather than as an 
event in the environment (1967, p. 11)," and this definition seems 
more or less to represent a consensus of current thinking in the area. 

STRESS RESISTANCE: THE PROBLEM OF THIS RESEARCH 

As stated thus far, the definition of stress, like the focus of 
most stress research, has been concerned with damaging or debilitating 
effects (Helmendach and Meehan, 1962). As they point out, however, 
"Probably the most demanding practical problem facing us is the selec¬ 
tion and training of men for high stress tolerance (1967, p. 38).'' 
Practical needs aside, moreover, Ruff and Korchin make clear that a 
proper scientific understanding of stress requires some study of the 
means for coping with it : 

"The most complete definition of stress is given by the combined 
use of input, output, and adaptive considerations. First, the 
experimenter specifies which inputs are the stressors and des¬ 
cribes as well as he can the mechanism by which they produce their 
effects. Next, he measures one or more output variables which 
fall within a specified range under ordinary conditions but cannot 
be maintained under stress conditions... Fina lly, indices of adaptive or 
compensatory processes are chosen (1967, p. 298)." 

Nevertheless, there have been few controlled studies on the develon- 
c,t stress resistance. Most stress resistance reports hove ap-crcd 

in the form of clinicaî anecdotal studies of natural stress situations, 
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such as war, internment in concentration camps, and physiological 
trauma (Bettleheim, 1943, 1960; Biderman, 1967 Barber IQSdfThonph 
these reports have much value in their o¿n rightrthey’do not off^r 8 
the opportunities that laboratory experiments might for precise exam 
ination of the effects of stressful environmental stimíu and 

cal va^iaTuÎ? interacti°- Physiological mechanisms and psychologi- 

esoecÎTÎÎv !onHrala?nVÍrnmental 8tres8or8. thermal stress offers an 
especially good medium for controlled laboratory research as does 
electric shock among interference stressors, and hypnosis’proved« 
a promising technique for training and exam ning the processes of 
stress resistance. Thermal stress has long been the subject of in¬ 
fo?/ iV6 8cientific and Practical concern (see especially Urgent 
or6Mian? ™ESCO\ 1964)> and a few controlled studies relating it and/ 
or pain to hypnotic training have appeared in the literature 8 i/i«,« 
«.l 1er .„dreier «,64) .£udud " effec«:^^^ 

( ÎÎ? resistance technique against a general debilitating stressor 
b^aWn1^ monÍtored Physiological measures Including hefrt rate 
tlilj rS1StanCe* and shiverin8 rate. in addition to testingpsycho¬ 
logical performance using vigilance task for this purpose. Under ? * 
hypnosis they found a genera1 amelioration ai osvchooV-sio1 o< ic-1 
effects of the stress and improvement in vigilance1task performance^ 
Similarly, London, Ogle, and Unikel (In Press, 1967) found that both 

Sünr¿.Ynd Y0"“10" — effective etreei re.i.t.nceMîhÎlcûeÎ 
which helped to improve performance on a rotary pursuit task under 
conditions of generally debilitating stress (heat) Shor a-i 
a task specific stressor (shock), aîso useS hyp^is as a' Stress re 8 
sistance technique and found it to be effective in relieving the sub- 

r öd6 "T"16"?6 °f P3111- AU three 8tudie8 -«»ed an exp^imenter 
to induce hypnosis just before or during exposure to the street 

to Z’s ufr8’ haS 8tUdÍed the devel°Pment °f stress resistanc¡ 
to the simultaneous presentation of both general and interference tvn«»* 
of stress stimuli, or used stress resistance techniques which were in 
the control of the subject throughout the expriment. The latter 
noulo provee a better parallel to natural situations in whicS n 

' ^.r.vc to re’y upon his oT-n res-arc ■ a -.- a -p= to rp_ 
inp nf'n Sj- "V ' jnct on effectively, and it would reduce the confound- 
ng of the interpersonal motive of responding to the suggestions of 

another person with whatever individual motives and capacities might 

ELY " the dlStr''Sed ’■"“O" «ly O" L'»8 
immediate encouragement or help. A self-controlled stress resistance 

8UCh.aS autohy?nosis. would maximize the generality of 
findings and more closely approximate natural conditions. 

As Orne (1965) points out, there have been a few clinical a- 

di1 "0t Pr°VUe aPP«PcUteControls168 
¿ T932, S 1 d Luthe* 1959)> Even 80» they do suggest 

that autohypnosis may be an effective technique for stress resistance. 

a congrí", TPOSe °f the preSent inventigation was to study in 
i controlled laboratory setting, the effects of a self-rontroUed 
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stress resistance technique (autohypnosis) on physiological and 
psychological functioning in the face of simultaneous presentation of 
both general and interference stressors. 

Hypnosis and Pain Stress 

. !treS! re8i8tance “y be studied by reference to the same criteria 
that have been used to denote the debilitating effects of stress namely 
physiological mechanisms, performance measures, and subjective expert- 
enc.s. !„ thU connection, Orne (1965) point, out that it h.. ÎÔnT 
been recognized that a deeply hypnotized subject is able to undergo 
various types of painful procedures with very little objective indi- 

This observation is su^orted by nu.nerous accounts 

M¡ss Vs a8ent (¿sdaile> 1846; Winklestein, 1958; 
Moss, 1952) in procedures ranging from dental work to childbirth. 

Ç. lt.A nu^ber of similar reports have been published on autohypnosis 
Shultz and Luthe (1959) state that there is a close relatíonsíiSbet- 
een traditional hypnosis and autohypnosis or, as Shultz calls it 
autogenic training." Shultz reports a number of cases in which indi¬ 

viduals used autohypnosis for reducing the subjective experience of 
pain or distress, and also claims that individuals using autogenic 
techniques can be trained to slow their pulse and selectively8increase 
circulation in various limbs. actively increase 

in a thorough review of the literature on the physiological effects 
f painful stimulation during hypnosis, Shor (1962) also concludes that 

phy lologica! responses to pain are less during hypnotic anaîglsla cÜn- 

howp ían K ~ wakin8 conditions- He attributes these findings 
f6 effects that Hypnosis has on minimizing the anxiety ’ 

tha ordinarily accompanies pain. His point is that most coZn pL 

bulljÍCa, reaCtlT t0 Painful 8t^mulation, or to stress, are Ittf- 
butable to a secondary psychological reaction (anxiety). By eliraina- 
siowf anXiety comPonent, hypnosis alters the usually observed phy- 
siolosical resppnse. shor's work generally supports the findings of 
other stud es that hypnosis is effective il minimizing both suïfecfve 

MUlerC Kfn:i,"9S3P9KM ^ ^ ‘952' 

Hypnosis and Thermal Stress 

pnro P^inful stl-mulation is used in most experiments as an interfer- 

is^dver.eîy17.ffected^y 

ure. In his review of the literature through 1963 Ogle Hr»-« i 
such studies ^OpIp . , o , ugie lists s-everal 

1963). Among these is that by Carpenter (19501 
vh^h found that performance on a pur.ultmeter va. adver.elv affected 
by heat. Carpenter found that error .core, Increa.cd a, e feetf“ tern- 

a ««“bed normal (70» Fahrenheit). Vltile, and Smith (1946) âl.o 
observed that performance on the purauitmeter ahoua a decrement when ' 
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the still air temperature is raioaH «.k l 

enheit). Other investigators (Mackworth6 19460°^°^ range í70° Fí»hr- 
and Hutchinson, 1945), using a vari«v Sf k P 1958; Weiner 
ment in performance in a heated enviÏonLnt 311 f°Und a decre- 

Beifle^ír^Lrítth^i^te^t’hv0?16’^ 3"d ^ — 
resisting thermal stress as well os paillé SLS S°me valuG for 

a io logical "point o? view^ïf tha^iT" ^ h°WeVer* from a Phy 
lH£££ged to resist. Its’f.íciUties fo? Tdl ^1°08 u™ the body 
stricted and, in some sense oblique - like « heat are very re_ 
cool directly but only if there is amh,w 8Weatin8’ does not 
Cold stress is another matter, because the hnH t? produce evaporation, 
ducing factory, and for limited am« ^ th£ b°dy is a natural heat pro- 
i. to produce'nore . ICS 

essencially the“a^ tííl Î! °£ vle" of P«£otm- 
heat and cold stress resistance but t?8 î°uld be ejected in both 
interests suggests that cold stress is a 3 vanta®® t0 Physiological 
since the study by Kissen, et al nrlidT® USeful "“^d- Also, 
the use of hypnosis as a trSüÔiê’mîth 3 precedent t0 studying 

deCided - this Experiment.lC 

Hypnotic Susceptibility and Stress Resistance 

A final consideration in the desien cf t-h 
«»•t previous studies on hypnosis and ft™. f”“"" “• that 
consider the possible interactiof. fr *tre**tc>i«tance had failed to 
ing method. They have been restricted fUSCeP|;1M11'>' »»H train- 
wore very high in hypnotic suscept^mtv f “ «“l>J«ts uho 
demonstrated, however that rha Í.ty: Numer°us studies have 

tibility and hypnotic'tra ining^ffeets^s^^^ -«p. 
and Führer. 1961; Roserfu.n aff Lnf™ Lif “%:,r ^ 
1965) and, in some cases, that hvnnntio ► »Slotnick and London, 
more effect on relative!; ^usceT^,! trai?ing haa significant!; 
tibie ones (Rosenhan and London 1963b- fe°j?le than on highly suscep- 
(In Press, 1967)- London Pnn!^ ^ Ogle, and Unikel. 

study by London,’ogle, and Unikel ^n Set80?’ heat 8tress 
enees in rotary pursuit nerformaJ f t’ f°und con8istent differ- 

notic susceptibiUt! ItPe!s ^ aaTt8bPe0Pl! Wh0 differed in hyP- 
training method should always take hvnnoM6 8tUdy °f hypnosis as a 
-this idea was -orporaLd^Ä^ 

study the “relative efficacy i°f a^lf Pre8ent investi8ati°n was to 
technique (autohypnosis) in minimi!¡f"C^tr°lled 8tre8s resistance 
of general and interference stressor^on debi1 itatinß effects 
responses, and subjective exoeríe-icn >r ^ ■ c pGrforrance» Physiologic;:! 
vho differ im their susceptibilité mV ‘ ,SCO,'fort among ind.; vii!.,., i s 
specific hypotheses were tested: Y hypno818* To this end, three 
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1. Imposed stress adversely affects performance and heightens 

physiological reactions. 

2. Autohypnotic training in stress resistance 

(a) reduces performance deficit, 
(b) lowers the level of physiological reaction to the 

stressors, and 
(c) reduces subjective experiences of discomfort. 

3. Autohypnotic training in stress resistance is more effective 

with subjects who are high in hypnotic susceptibility than with 

subjects of low susceptibility. 
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SECTION II 

METHOD 

SUBJECTS 

The experiment was performed on 64 male subjects raneine in a»« 
fro» l8 to 28 years, an „„Wer.ity students. sj"n " hLuh. 

ha«i<»Süfj^tS Were 8elected from approximately 250 volunteers on the 
s of their susceptibility to hypnosis. Half of them were hieh 

n susceptibility (T) and half were low (UT). ^ 

Most subjects were upper division undergraduates or graduate 

or^ithe^^-L^renr^^^^rl^/^irtT at th^ 
n,e volunteer, »ere soUclted duí íg c esses W íhé^ ^ 
appesl for subject, a.scys follovej8. íée"™^^ T" 
It stlpulsted that the experiment »as connected »ith official aero * 

éhPaaritreZMh«éhat “ ínv°!ve? arre.! résfé aé e aéé 

0f ^hï0 inforraation was given the subjects about the hypnotic aspects 
of the experiment at this time in order to avoid whateíeí v^unteer 

rases might have resulted from getting such information. At the be 

inforüfd0íweÍ£ fÍr8Í screenin8 session, however, the subjects were 
informed that the study involved training in autohypnosis All their 

o her questions during the solicitation were answered in detail excent 
they were not told about the exact nature of the stressors to Re used' 
This information was withheld in order to prevent oeonle from ef d- 
any type of preparatory mental set about the stîessors. doping 

SCREENING PROCEDURES 

Each volunteer was screened initially on the Harvard Gro.m .f 
&pnotic Susceptibility (HGSS) (Shor and 0rne7T%3), an adaptation 

& HUpré “fss'St -“Lf°!!lüY'>n°tÍe 5us“"tlb<ltrr (Weitzenhoffar « migara, 1959). Tbc HGSS 1. constructed for group administration 

«abUa“di1)I ""o abbreVí,ti0n3 of tn‘ "Tranceable" 
ceable, i.e., Susceptible or Unsusceptible to the phenor 
haractenze the so-called hypnotic trance. 

"Untran- 
that 
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prL‘ï:d;î: s™r, Tdltv ^ * 
^:r:^-„h:t-cubi^;;:trp;"-: :« - ï 
which can be scored objectivelv and a ^lve different suggestions 

bilit, is considered to^e^the^t o tal "»be^'ï °f 8IJ8cePt 1' 
he responded positively The ren»«^ “ °f su88estions to which 
iS generally of the Õr^r S M añS trheU*biU^ »f '"e Stanford Scale, 

-coring and observer scorlôg ¿n^the^HGSS î""“" »elf- 
gard, 1967). 8 CnC 18 of the order of .85 (Hil- 

and lnIhaiL'ste:nine8a.Sees‘Sb1rtïïSsd0ne ln ^ tw-nty people, 
-cored the Scale. ât the'eL of ^tT ““'”- 1,16 «P-c‘»-nt-rP ' 
for further screening on the basis õf tbit r"' Selc'cted -“bj-cts 
scores fell in the upper or lower third^f ^°16, , SubJects whose 
above eight or below four, were schedule/fran8e’ that is 
given individual appointments. 1 d f0r further screening and 

Of thetSttfo“dr‘5v^;rel<'S.a.l.!!!Si1??!.'“h - given For» „ 
Sard, 1959). ff~aSubject’s score fen (Weitzenhoffer and Hil- 

scale (five through seien inclusive) oí ^3 ín tíe ^ °f the 
had been on the Harvard Gro„n v.. " the 8arae ran8e as it 
a third and finaFscreening session’ 8ÍVen 30 aPPointment for 
the opposite end of the scfle than it b /h* 8C°re u" F°rm B Was at 
hf- was eliminated from the study T rh ^ the Gr°Up Scale. 
he receivei’ Form C of t^e Stanf^d £,f?V,eC°Pd in-’ screening, 
1962). As in the prev rouses ion Iff, (Weitzenhoff» and Hilgard, ’ 
reversal, he was eliminated if u*0™ °n Form c w38 a 
périment. iminated. if not, then he qualified for the ex¬ 

screenings. On at"leastjtwíSofethÍVthrÍerethhyPü°íÍC 8uscePtibiHty 
the upper or lower third of the scale tr> ’ had t0 SCOre in either 
and on none of the three c ou l^t hey'score ^on 'the eXperime^, uucy score on the opposite end. 

order“: -essions in 

low-susceptible subjects Most^f1^/08811516 Samples of hi8h- and 

subjects according to su¡ceptibiUtÍ dirnot"0^!!^863^11 Which divides 
which provides a more reliable e ^^ 0^0:• ^ °f thÍ8 PraCtice’ 
than any single measure could do (E^s and 

screening session^ ^^^0^^1^ thG ^ *"d ^ 
the middle of the experiment and^heref ^ W3S Introduced in 
half the subjects. The technique, ca 1by °nly ab°ut one' 
(personal communication, October 31 ranscendance" by Orne 

Jl. 1965), 1S a measure (continued) 
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INSTRUMENTATION 

Stressors 

The experiment employed two kinds of stress: (1) General debili- 
tators, and (2) Interference or task-specific stressors. 

General debilitating stress conditions were defined as those that 
are characteristically continuous over long periods of time and that 
tend to influence most measurable parameters of behavior and functions. 
For our purposes, thermal stress (cold) operationally defined this 
category. 

An environmental control chamber (cold box) was used, cooled to 
a mean temperature of 35° Fahrenheit + 2°. Each experimental session 

lasted about 85 minutes, including both hookup and operation time; 
hookup varied by four or five minutes, but operation was automated 

and, thereftre, constant. The chamber was always cooled down to ex¬ 

perimental level before the subjects entered it. Ambient air was 
circulated by blowers (exact speeds unknown) which further reduced the 
effective temperature (Figure 1). 

Interference stress conditions were defined as those that are 

characteristically short in duration and tend to be task-specific, 

that is, to interfere with performance on some kinds of tasks without 
generally affecting performance on others. Painful shock was used 
for this purpose. 

The shock apparatus consisted of a 64-volt battery, hooked into 
a capacitor that regulated the duration and thereby the intensity of 

the electric impulse delivered to the subject. The shock level was 

established individually for each subject at the beginning of his 

first stress session. He was told that he would first be shocked at 

a sub-threshold level (.5 milliseconds) and that small increments in 

the amount of shock would be added gradually. The subject was instructed 

(Footnote 2 continued) of whether the subjects could exceed their 

normal hand grip strength when under hypnosis (Orne, 1964). No one 

was screened out of the experiment on the basis of this test, but it 
did yield information regarding the presence or absence of both objec¬ 
tive transcendance and subjective feelings of it. 

The instrument used was a hand dynamometer. Each subject got the test 
both awake and hypnotized, half in the order: Waking transcendance - 
Scale C - Hypnosis transcendance; and half in the order: Scale C - 

Hypnosis transcendance - Waking transcendance. 
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to report when he first became aware of any sensation of shock, which 

would ordinarily be experienced as nothing more than a tingle. At 

that point, he was told to continue observing his reactions, while 

smaller increments were added, and report again the point at which 

the shock was painful. This was the level of shock used throughout 
for that subject. Unless his report of the subjective experience of 

pain was substantiated by some appearance of distress, however, the 

level was raised to a point at which the behavioral indications were 

consistent with his subjective report. Increments in shock level 
were made in units of .5 milliseconds to a maximum of 10 milliseconds. 

Shock was programmed to be administered at random Intervals aver¬ 

aging every twenty seconds throughout the performance periods, so that 
the subject could not develop accurate expectations which might permit 
him to resist it (Figure 2). The mean interval between shock impulses 

was greater while the subject was performing on the vigilance task 

than when he was performing on the pursuit rotor task. The average 
shock rate on the vigilance task was one impulse every thirty seconds, 

while on the pursuit rotor it was one every ten seconds. The reason 
for using a different mean shock rate was that this stressor is more 

task specific for rotary pursuit than for vigilance. It was found 
in the pilot study reported below that the less frequent shock impulses 

during the vigilance task were sufficient to make it very difficult 

for the subject to concentrate and attend to the task, whereas it 
was necessary to use more frequent shocks on the pursuit rotor in order 

for this stressor to be sufficiently debilitating. 

Pilot Study 

A pilot study was conducted before the main experiment began in 

order to determine : 

(1) The levels of stress which would give optimal debilitating 

effects, i.e., sufficient impairment or decrement in performance so 
that it would be possible to measure resistance to debilitation, but 

not so severe that resistance would be impossible. 

Constant cold was used for all subjects, but it was discovered 

that shock levels had to be adjusted individually, due to the wide 
range of individual variability in responsiveness to shock. Some sub¬ 

jects did not feel even very high levels of shock while others were 

hypersensitive and reported pain to extremely low shock levels. 

(2) Most effective order of task presentation. The question 

involved here was whether to present the vigilance or pursuit rotor 
task first or whether to alternate their presentation in a counter¬ 

balanced manner. 

We found that both shock and cold stressors produced cumulative 

effects. Performance on the pursuit rotor task is more adversely af¬ 

fected by continued exposure to stress than is vigilance because of 
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the fine hand control that is required for that task. Although cold 
interferes with ability to concentrate and pay attention, it inter¬ 
feres even more with controlled muscle movements of the extremities. 

In other words, pilot subjects reported that they were bothered 
more by the cold when doing the rotary pursuit task than when doing 
une vigilance task, with the effect being even more pronounced when 
the pursuit rotor came after the vigilance task. Consequently, we 
used a fixed order for the experiment proper, with vigilance always 
preceding rotary pursuit. 

(3) The pilot testing was also used to test equipment capabili¬ 
ties and functions. 

DEPENDENT MEASURES 

Performance Tasks 

Pursuit rotor ; A standard rotary pursuit apparatus was used, 
operated at one rotation per second and completely automated with res¬ 
pect to intervals (Figure 3). 

Vigilance : A special vigilance task was devised for this experi¬ 
ment. It is a task using both the visual and auditory modalities, 
requiring the integration of visual and auditory stimulus signals, 
paralleling an airplane pilot's task to some degree, especially in 
executing landings. 

Subjects were required to memorize a five-digit number presented 
visually on a movie screen, and then to compare it with another five¬ 
digit number that appeared on the screen 3.5 seconds later. If any 
two digits in the numbers matched (i.e,, if two or more numbers were 
repeated) and if a buzzer sounded while the second number was being 
observed, the subject was to respond by pressing a key. If the num¬ 
bers matched but the buzzer did not sound, or if a buzzer sounded but 
there was not a match, the subject was not to press the key. Errors 
ooth of commission and omission thus could be recorded. What made this 
task especially difficult was that the subject is required to continu¬ 
ously compare any given number that he is looking at with whatever 
number immediately preceded it and must also memorize the number he 
is looking at so he can compare it in turn with the forthcoming number. 
As can readily be seen, the intrinsic difficulty here may be regulated 
rather closely by altering the time interval between presentations 
of the numbers. A number of non-participating students were piloted 
on this task under stress free conditions to determine the optimal 
time interval to use. 

liiere were a total of 301 numbers on the vigil nuce task, so each 
run of the tns ; required 300 comparisons to be made in a 25 minute 
period. One hundred and three matches occurred with the buzz, 75 
matches without the buzz, and 75 buzzes without a corresponding match; 
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Figure 3.

Pursuit Rotor Controls 
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the remaining 48 numbers were neither matched nor buzzed. 

The commission error was inserted only as an inhibiting device. 

Without it, the subject could maximize his accuracy by pressing the 
key every time he heard the buzz without even looking at the numbers 

or every time he saw a match without even listening for . 
Knowing in advance that commision errors are counted, and that he would 

have to attend to both signals, kept him from using this type of strat¬ 

egy. The instructions for the vigilance task were given to the subject 
prior to entering the cold box and he had to show that he fully under¬ 

stood the nature of the task and what would be required of him by 
explaining it back to the experimenter. The text of the instructions 

that were given the subject are as follows: 

Instructions for Vigilance Tasks 

A series of five-digit numbers will be projected on the screen 

in front of you. For example, one number may be 1 23 4 5. The num¬ 

ber will be on the screen for a couple of seconds. Your task is 
memorize the digits in the number. The order of the digits is not 
important, just memorize what they are. After a couple of seconds have 
passed, another five-digit number will appear on the screen. Your task 

is to determine whether or not two or more digits that appeared in the 

number on the screen also appeared in the preceding number. If this 

is the case, we call it a match. 

Example : 
Preceding number: 12345 
Number on the screen: 28196 

THIS IS A MATCH: The digits 2 and 1 were repeated. If two or 

more digits that appear in the number on the screen did not also ap 

pear in the preceding number, then, it Is not a match. 

Example : 
Preceding number :1 2 3 4 5 

Number on screen: 68906 

THIS TS NOT A MATCH 

To further complicate the task, we have made it bimodal. The« 

is a "son-alert" on the floor in the chamber. This "son-alert ^68 
a high-frequency buzz which is readily audible and distinguishable 
from other sounds in the room. Now, if you have determined that the 

number on the screen is a match (that two or more digits in it also 
appeared in the previous number) and you hear this buzz, we want you 

to press the response key on the table. If there is a match and no 
buzz^-then do no[ press the response key. There will be etches with no 

buzz and there will be buzzes when there are no matches. We want y 

to press the response key only when there is a match and a buzz. 

16 
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Hí<,^-I\ía.Ímp0rtan,: t0 reraember that you must always memorize the 
digits that appear in the number on the screen because you will be com¬ 
paring that number to the next number that appears on the screen yZ 
preced^g8it?mParin8 ^ ^ aPPearS °n the 8=reen t0 th* one 

Practice : 
1. Preceding number: 12343 
2. Number on the screen: 28186 

. , mis IS A MATCH: A 2 and a 1 appear in both numbers. If a buzz 
had accompanied the presentation of the second number you would press 
the key. Also note again that the order of the digits does not Ltter. 

3. Number on the screen: 37844 

2 « , (riS T0 ^ PreCEDm: ONE, in this cae 28186; THIS IS NOT A MATCH1 

4. Number on the screen: 41945 

7 (THIS NUMBER IS COMPARED TO THE PRECEDING NUMBER, in this case 
4; this IS A MATCH -- a 4 and a 4 appear in both numbers). 

.a, * F16!! in®tr“ction8 w«" repeated with the subject until it was 
certain that he fully understood the nature of the task. 

The vigilance task apparatus is shown in Figures 4a and 4b. 

Physiological Measures 

The following measures were taken: 

(!) ^Ê£rt_ra£e (EKG), recorded continuously on a Sanborn 4-channel 
polygraph (Figure 5). i-uannei 

^ M??1 Skin Resistance, taken from the sole of each foot by 
wo silver electrodes, and similarly recording on the San¬ 

born polygraph. 

(3) Shiver and Related Arm Movements 

This variable was measured by a piece of equipment designed and 

sis£edUofed f0r th8t.8pecific Purpose (Figure 6). In brief,8it con- 
sisted of a suspended piece of plywood upon which the subject rested 
his unused arm Movement was detected by use of photocells and was 
then transmitted into a Sanborn amplifier-recorder. 

W -i*16 instruraent was originally intended to measure shiver only 
but the stress sessions produced sufficient arm and body movement^hat 

Wirier n0t fbe ?iStin8uished fr°m somewhat larger movements 
with a high degree of reliability. Neither kind of movement, however 
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occurred during nonstress sessions, so that the measure is a direct 

result of the stress, though not in terms of shivering alone. 

During pnrsuit rotor trials, it was not possible to accurately 

take a shivering measure because of artifacts related to moving the 

stylus around the turntable with the other arm and hand. During this 

task, therefore, shivering was measured only during the 2-minute rest 

periods between each block of trials; taf. , the l-r,iinute segment c'oc- 
est to the preceding trial block was taken as the time sample unit of 
measurement. It was scored as a percentage of the minute that we 

sampled (Figure 7). 

(4) Temperature 

Four points of skin temperature were recorded, including the 

top of the inactive hand (i.e., the hand in the shiverometer sling), 

top of the foot, chest, and back. 

One point of core temperature was taken, in the armpit. 

Temperatures were all measured continuously on a Honeywell Tem¬ 

perature Recorder (Figure 5). 

Exterior views of the control chamber and apparatus are presented 

in Figure 8. Schematic diagrams of the equipment are presented in 

Appendix B. 

EXPERIMENTAL PROCEDURES (See table 34, appendix C.) 

After completing the screening sessions, half the subjects in 

each susceptibility group were randomly assigned to either experimental 

or control groups and were then scheduled for training on the Pursuit 

rotor. They did not receive any training on the vigilance task, which 

is not a learning task. 

Training to asymptote on pursuit: r ¡tor r<-.u:re!.' 1 hour. The 

procedure during training was identical with that used on the pursuit 

rotor during the experiment. This consisted of eight blocks of 

each block consisting of five runs of 30 seconds on and 10 seconus off 

(30/10 data), which is the standard method of pursuit rotor training. 

Two minutes rest were allowed between each block of trials and 

after the eighth trial blocv, a 5-minute rest period occurred This 

was followed with a single continuous run for 5 minutes (30/30 data}. 

Base Rate Sessions 

There were three sessions in the environmental control chamber, 

two base rate sessions and one experimental session. In all sessions, 
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the subjects were clothed only in undershorts, barefoot and bare 

chested (Figure 9). The first base rate session was stressed for half 
the subjects in each susceptibility group and unstressed for the other 
half. The sequence for each session was as follows: 

(1) Subject is given instructions on the vigilance task. 

(2) Subject disrobes to shorts, enters chamber and is seated, 
then the necessary electrodes are attached. 

(3) In stress sessions, the shock level is next established (the 
same shock level was used for a subject in both his stress 
sessions). 

(4) The vigilance task is started and lasts for 25 minutes. 

(5) The subject is given a 5-minute practice run on the pursuit 

rotor, following the same pursuit rotor procedures as in the 
training session. The task then proceeds for 45 minutes 
longer. 

Following the first experimental session, there was an interim 
of 1 day to 1 week before the second base rate session. The average 

interim period was 4 days. After the second base rate session, there 
was an interim of from 1 to 2 weeks before the final session. 

Autogenic Training 

Subjects in the experimental groups received 6 hours of autogenic 
training between the second base-rate session and the single experi¬ 
mental sessior. Control subjects received no special training or 

instructions during this period. None of the subjects were told which 
group they were assigned to until after the second base-rate session. 

Autogenic training was conducted by four expert hypnotists, all 
members of the Los Angeles Society of Clinical Hypnotists. Each ex¬ 
pert met with the subjects in groups of five to twelve for three 2- 

hour training sessions on each of three alternate evenings of the 

same week. Training was conducted in group meetings Ln order to permit 
the hypnotist to capitalize on the well known ten'- -r, .f subjects to 
positive y reinforce each other's experience of hypnosis. 

Prior to initiating training, the hypnotists were given a demon¬ 
stration of a stress session to fully apprise them of all relevant 

details of it. They were themselves put in the cold box for 15 minu¬ 

tes. They were thus better equipped to orient the groups towards the 
tasks at hand and towards resisting the stressors. 

The experimenters carefully briefed the hypnotists on the content 
of training before any of the training sessions began but did not in¬ 

terfere with the individual techniques which the experts actually used 
in the training sessions. Some limitations were imposed, however, as 
follows: 
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(1) Training would specifically give the subjects self-control 

over induction and termination of hypnosis under real stress 

conditions. 

(2) Training would emphasize the subjects' ability to perform 

with eyes open while under hypnosis. 

(3) Training would specify the kinds of stress to which the subjects 
would be exposed and the kinds of tasks on which they would 

have to perform. 

It was mutually agreed that expert hypnotists would provide 

the best training if they were free to follow their own predilections 
and utilize whatever hypnotic training techniques they felt would be 

most valuable. Therefore, no further operational restrictions were 
imposed on their activities other than those indicated above. The 
training sessions were tape recorded in order to permit us to examine 

the differences between their styles of operation. 

Experimental Session 

After completing autogenic training, each experimental subject 
received his second and final session. This session was identical 

with the first stress session in all respects except that the subjects 
in the experimental group were allowed 5 minutes before entering the 
control chamber to put themselves into a hypnotic trance. 

Postexperimental Reports 

Upon finishing this final session, each subject was asked to write 
a report of his subjective experiences in the two stress sessions, com¬ 
paring them with regard to (1) which stress session was worse and in 
what way; (2) which of the two stressors was worse in each session and 

at what point; and (3) for experimental subjects, to discuss whether 
or not the training was helpful and, if so, in what way. 

3. This data is kept on file, but was not analyzed for the purposes 

of this report, since differences in training techniques among hypno¬ 

tists were not germane to our hypotheses. 

4. The data on subjective experiences has not been incorporated into 

this report because preliminary analyses of the subjective experience 
reports revealed that the information in them is not readily amenable 

to any reliable scoring system. 

26 



Scoring Methods 

Appropriate scoring systems were devised for both performance and 
physiological measures for purposes of data analysis. 

Hie physiological measures were monitored continuously during each 
session from the time the subject was completely hooked up to the vari¬ 

ous electrodes, thermocouples, and the shivering apparatus, until the 
session was completed. 

Among the various ways in which the data could most meaningfully 
be recorded and coded, it was concluded, a time sampling would be most 

suitable. It was decided, therefore, to record a 1-minute reading of 

each continuous measure and a single reading of each discrete measure 
at the beginning of each session and another such reading every 15 

minutes thereafter. Six readings were thus taken during each session 
and used as the data for each dependent measure, the first readings 

immediately after hookup, and subsequently after 15 minutes, 30 minu¬ 
tes, 45 minutes, 60 minutes, and 75 minutes. 

Hie heart rate measur.’ („KG) typified the continuously recorded 
measures. The position on the written record was determined for each 

of the prescribed time periods, and the number of heart beats during 
the 1-minute time period inmediately following that point was the score 

recorded. Essentially the same procedure was followed for each of the 
other continuous measures. 

The temperature data typified the discrete recordings. It was 
collected by a Honeywell temperature recorder. The temperature at 
each of the points monitored (Core, chcct, back, foot, and hand) was 

printed onto the chart at least once every minute. It was thus possible 

to get a measure of the temperature reading at almost exactly the end 
of each 15-minute time period. 

Performance data were generally easier to score than were physio¬ 
logical measures. Vigilance was automatically recorded in three error 
scores, Omission Errors, Commission Errors, and Total Errors. Pursuit 

rotor 30/10 data was recorded as the number of seconds on target for 
each 30-second trial, so the mean number of seconds on target for each 
block of five trials was used as the scoring unit for these data. 

Performance during the continuous 5-minute run (30/30 data) was also 

recorded in 30-second units and, for most purposes of the analysis, 

the score for the entire period consisted of the mean number of seconds 
on target over all 10-second segments. 
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SECTION III 

RESULTS 

STRATEGY OF DATA ANALYSIS 

The design of the experiment made it c IVent that analysis j£ 
variance vis the most suital^e statistical technique for testing its 
hypotheses. Since the hypotheses were directed primarily towards dif¬ 
ferences between sessions and between groups rather than within ses¬ 
sions, it was decided for purposes of analysis to reduce the multiple 
scores on the eleven dependent variables to a single overall score on 
each measure for each session. In addition to making the results more 
manageable and presumably interpretable, this would also have the effect 
of providing a more reliable index per session for each variable than 
would be provided by using the multiple scores per session that were 
available. For the physiological data, this means that the score re¬ 
ported for each variable in a session is the mean of the six scores 
taken for it within that session. For the vigilance data, the Total 
Errors alone were used as the session score, since these included both 
Omission and Commission Errors. For the rotary pursuit data, the 
session score reported for trial blocks (3: ?’) is t.iß sa. ia as indi¬ 
cated above, na lely the mean number of seconds on target over all ten 
30-second segments. Tables 1 to 11 inclusive present the mean scores 
of all subjects in all experimental conditions and sessions on all 
eleven dependent variables. 

Several analyses of variance were performed on all the data of 
the study in order to permit exhaustive tests of the hypotheses in 
terms of main effects, simple effects, and interactions between dimen¬ 
sions. There were two Between-subjects variables, namely experimental 
versus control groups and High Susceptible (T) versus Low Susceptible 
(UT) groups, and one Within-subjects variable, namely the three ses¬ 
sions on which all subjects were tested. The main analyses were, 
therefore (1) a three-way analysis of variance for two Between-subjects 
variables and one twice repeated Within-subjects variable, to obtain 
main effects and interactions for all groups and sessions, and (2) 
a two-way analysis of variance of the Between-subjects dimensions 
for each individual session to provide the equivalent of simple effects 
teses. 

In addition, however, it was recognized that the hypothesized 
effects of stress could be tested separately by comparing the two base 
rate sessions (the room temperature session and the first stress ses¬ 
sion) and the hypothesized effects of training could be tested by the 
separate comparison of the two stress sessions, so three-way analyses 
of variance for both Between-subjects dimensions and a repeated Within- 
subjects dimension were conducted separately to compare the two base 
rate sessions and again to compare the two stress sessions. 
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TABLE 1 

MEAN HEART RATS SCORES FOR ALL EXPERIMENTAL CONDITIONS 

Subject Group 

Control 

T (N = 16) 

UT (N = 16) 

Total (N = 32) 

Experimental 

T (N = 16) 

UT (N = 16) 

Total (N = 32) 

Susceptibility (N = 64) 

T (N = 32) 

UT (N = 32) 

All Subjects (N = 64) 

Session 

Room 
Temperature Stress 1 Stress 2 

79.71 

75.82 

77.77 

82.91 

78.ni 

80.46 

81.31 

76.92 

79.11 

80.78 

79.17 

79.97 

81.46 

79.69 

80.57 

81.12 

79.42 

80.27 

79.90 

77.26 

78.59 

83.18 

75.94 

79.56 

81.54 

76.60 

79.07 

Dimension Means 

Tranceable = 81.32 Experimental = 80.20 

Untranceable = 77.65 Control = 78.78 
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TABLE 2 

hEAN SHIVERING RATE SCORES FOR ALL EXPERIMENTAL CONDITIONS 

Subject Group Session 

Room 
______Temperature Stress 1 Stress 2 

Control 

T (N = 16) 

UT (N = 16) 

Total (N = 32) 

Experimental 

T (N = 16) 

UT Ci = 16) 

Total (N = 32) 

Susceptibility (N = 64) 

T (N = 32) 

UT (N = 32) 

All Subjects (N = 64) 

0.280 0.843 0.996 

0*370 1.131 1.143 

0.325 0.987 1.070 

0.192 0.998 0.734 

0*428 0.931 1.043 

0.310 0.995 0.889 

0*236 0.921 0.865 

0.399 1.061 1.093 

0.317 0.991 0.979 

Dimension Means 

Tranceable = 0.674 Experimental = 0.731 

Untranceable = 0.851 Control = o 794 
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TABLE 3 

KEAN BASAL SKIN RESISTANCE SCORES POR ATT 
experimental condition? l 

Subject Group 

Control 

T (N = 16) 

UT (N = 16) 

Total (N = 32) 

Experimental 

T (N = 16) 

UT (N = 16) 

Total (N = 32) 

Susceptibility (N = 64) 

T (N = 32) 

UT (N = 32) 

All Subjects (N = 64) 

Room 
Temperature 

22.22 

13.97 

18.09 

19.54 

18.58 

19.06 

20.88 

16.28 

18.58 

Stress 1 Stress 2 

15.37 

15.36 

15.36 

11.51 

11.46 

11.49 

13.44 

13.41 

13.42 

14.50 

11.91 

13.20 

16.58 

12.04 

14.31 

15.54 

11.97 

13.76 

Tranceable 

Untranceable 

Dimension Moans 

16.62 
Experimental 

13.89 Control 

14.95 

15.55 
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TABLE 4 

MEAN CORE TEMPERATURE SCORES FOR ALL 
EXPERIMENTAL CONDITIONS 

Subject Group Session 

Room 
Temperature Stress 1 Stress 2 

Control 

T (N = 16) 

UT (N = 16) 

Total (N = 32) 

Experimental 

T (N = 16) 

UT (N = 16) 

Total (N = 32) 

Susceptibility (N 

T (N = 32) 

UT (N = 32) 

All Subjects (N = 

91.09 

90.93 

91.01 

90.20 

91.88 

91.04 

= 64) 

90.64 

91.41 

64) 91.03 

78.11 79.77 

81.18 82.55 

79.64 81.16 

80.17 80.30 

81.01 80.96 

80.59 80.63 

79.14 80.03 

81.09 81.75 

80.12 80.89 

Dimension Means 

Tranceable = 83.27 Experimental = 84.09 

Untranceable = 84.75 Control = 83.94 
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TABLE 5 

MEAN CHEST TEMPERATURE SCORES FOR ALL 
EXPERIMENTAL CONDITIONS 

Subject Group Session 

Room 
Temperature Stress 1 Stress 2 

Control 

T (N = 16) 

UT (N = 16) 

Total (N = 32) 

Experimental 

T (N = 16) 

UT (N = 16) 

Total (N = 32) 

Susceptibility (N 

T (N = 32) 

UT (N = 32) 

All Subjects (N = 

87.90 

88.92 

88.41 

86.88 

87.84 

87.36 

= 64) 

87.39 

88.38 

64) 87.88 

72.77 72.81 

75.14 74.93 

73.95 73.87 

73.53 72.14 

74.33 74.42 

73.93 73.28 

73.15 72.47 

74.73 74.67 

73.94 73.57 

Dimension Means 

Tranceabie = 77.67 Experimental = 78.19 

Untranceable = 79.26 Control = 78.74 
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TABLE 6 

MEAN BACK TEMPERATURE .SORES FOR ALL 
EXPERIMENTAL CONDITIONS 

Subject Group Session 

Room 
Temperature Stress 1 Stress 2 

Control 

T (N = 16) 

UT (N = 16) 

Total (N = 32) 

Experimental 

T (N = 16) 

UT (N = 16) 

Total (N = 32) 

Susceptibility (k = 64) 

T (N = 32) 

UT (N = 32) 

All Subjects CN = 64) 

88.99 70.36 70.15 

89.46 75.19 72.72 

89.23 72.78 71.44 

89.29 72.21 69.29 

89.56 74.29 70.30 

89.43 73.25 69.79 

89.14 71.28 69.72 

89.51 74.74 71.51 

89.33 73.01 70.62 

Dimension Means 

Tranceable = 76.71 Experimental = 77.49 

Untranceable = 78.59 Control = 77.81 
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TABLE 7 

MEAN FOOT TEMPERATURE SCORES FOR ALL 
EXPERIMENTAL CONDITIONS 

Subject Group 

Room 
Temoerature Stress 1 Stress 2 

Control 

T (N = 16) 

UT (N = 16) 

Total (N = 32) 

Experimental 

T (N = 16) 

UT (N = 16) 

Total (N = 32) 

Susceptibility (N = 64) 

T (N = 32) 

UT (N = 32) 

All Subjects (N = 64) 

82.45 

83.52 

82.98 

83.15 

83.31 

83.23 

82.80 

83.42 

83.11 

60.65 

64.08 

62.37 

60.96 

64.36 

62.66 

60.81 

64.22 

62.51 

65.74 

65.80 

65.77 

62.63 

64.59 

63.61 

64.19 

65.20 

64.69 

Tranceable 

Dimension Means 

= 69.27 Experimental = 69.84 

Control = 70.38 Untranceable = 70.95 



TABLE 8 

MEAN ^ TEKPERATÜRE SCORES POR ALL 
experimental conditions 

Subject Group 
Session 

Control 

T (N = 16) 

UT (N = 16) 

Total (N = 32) 

Experimental 

T (N = 16) 

UT (N = 16) 

Total (N = 32) 

Susceptibility (N = 64) 

T (N = 32) 

UT (N = 32) 

All Subjects (N = 64) 

85.44 

86.28 

85.87 

86.53 

85.27 

85.91 

62.58 

55.88 

59.24 

60.34 

60.60 

60.48 

61.53 

58.18 

59.86 

60.93 

58.39 

5 9.6 7 

Tranceable 

Untranceable 

Dimension Keans 

69.56 

67.44 

Experimental = 

Control = 

68.68 

68.32 

36 



TABLE 9 

MEAN VIGILANCE (TOTAL ERRORS) SCORES FOR ALL 
EXPERIMENTAL CONDITIONS 

Subject Group Session 

Room 
Temperature Stress 1 Stress 2 

Control 

T (N = 16) 

UT (N = 16) 

Total (N = 32) 

Experimental 

T (N = 16) 

UT (N = 16) 

Total (N = 32) 

Susceptibility (N 

T (N = 32) 

UT (N = 32) 

All Subjects (N = 

25.56 

29.62 

27.59 

22.62 

26.50 

24.56 

= 64) 

24.09 

28.06 

64) 26.07 

37.44 30.00 

40.75 32.06 

39.09 31.03 

36.93 24.25 

39.09 23.12 

38.01 23.68 

37.19 27.12 

39.92 27.59 

38.55 27.35 

Dimension Means 

Tranceable = 29.47 Experimental = 28.76 

Untranceable = 31.86 Control = 32.57 
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"-BLE 10 

MEAN PURSUIT ROTOR (BLOCKS) SCORES FOR ALL 
EXPERIMENTAL CONDITION.^ 

Subject Group Session 

Room 
Temperature Stress 1 Stress 2 

Control 

T (N = 16) 

UT (N = 16) 

Total (N = 32) 

Experimental 

T (N = 16) 

UT (N = 16) 

Total (N = 32) 

Susceptibility (N = 64) 

T (N = 32) 

UT (N = 32) 

All Subjects (N = 64) 

23.05 21.59 23.54 

25.40 20.43 24.16 

24.23 21.02 23.85 

23.54 21.05 23.49 

25.21 22.75 29.90 

24.38 21.91 24.70 

23.29 21.32 23.51 

25.31 21.59 25.03 

24.30 21.46 24.27 

Dimension Means 

Tranceable = 22.71 Experimental = 23.66 

Untranceable 23.98 Control = 23.03 
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TABLE 11 

MEAN PURSUIT ROTOR (FIVE-MINUTE) SCORES FOR ALL 
EXPERIMENTAL CONDITIONS 

Subject Group Session 

Room 
Temperature Stress 1 Stress 2 

Control 

T (N = 16) 

UT (N = 16) 

Total (N = 32) 

Experimental 

T (N = 16) 

UT (N ^ 16) 

Total (N = 32) 

Susceptibility (N = 64) 

T (N = 32) 

UT (N = 32) 

All Subjects (N = 64) 

23.22 22.58 24.01 

25.05 20.50 22.84 

24.14 21.54 23.42 

24.41 21.94 23.91 

24.91 22.82 26.17 

24.66 22.38 25.04 

23.82 22.26 23.96 

24.98 21.66 24.51 

24.40 21.96 24.23 

Dimension Means 

Tranceable = 23.35 Experimental = 24.03 

Untranceable «= 23.72 Control = 23.03 
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Since the most comprehensive analyses are those referred to in 
(1) above, only those are presented in detail in Tables 12 to 22 
inclusive. 

Finally, it was decided that the importance of counterbalancing 

the order of administration of the room temperature and the first stress 
sessions, as had been done, should be investigated by comparing the 

relative effects of session order on performance in the second stress 

session. For this purpose, (4) a Between-subjects analysis was con¬ 
ducted for the final stress session with subjects divided according 
to the order of base rate session administration. Mean scores on the 

final stress session by order of base rate sessions are presented in 
Tables 23 to 33 inclusive. 

The massiveness and complexity of the results makes it difficult 
to present them comprehensively anf. c'cr.r The presentation w; ’ ’ , 
therefore, focus strictly on the hypotheses of the study and examine 

the results of all the variables separately for each hypothesis, 

generally in the order of an introductory summary statement, followed 
by main effects, simple effects, and interactions, and finally by a 

statement which qualifies the conclusions. First we shall consider 

stress effects as in Hypothesis 1, then training effects, as in 

Hypothesis 2. Since Hypothesis 3 is a prediction of interactions of 
susceptibility with stress and training, its results will be incor¬ 
porated chiefly in the presentations of the other two. The suscep¬ 

tibility effects which were not hypothesized will be presented separ¬ 

ately. Finally, we shall discuss order effects which, though not the 

subject of any hypothesis in this study, are the most important poten¬ 
tial source of contaminated results and, therefore, must be examined 
in order to qualify all conclusions from the hypotheses. 

HYPOTHESIS 1: STRESS EFFECTS 

The first hviothesis of this study, on which the relevance of 
any training effects depended, was that the stress of cold and elec¬ 

tric shock would impair performance and increase physiological reac¬ 

tivity. This occurred without exception on all of the eleven vari¬ 

ables under study, and the effects were statistically significant 
on ten of the eleven. 

Physiological Reactions 

All the physiological measures except heart rate showed signi¬ 
ficant changes in the expected direction from the room temperature 

to the stress sessions. Both on the overall analysis of variance of 

all sessions and on the analysis which compared room temperature and 
stress base rate sessions only, the changes which resulted from stress 

were typically significant at probability levels on the order of .005. 
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TABLE 12 

ANALYSIS OF VARIANCE OF HEART RATE SCORES FOR ALL 
SESSIONS BY SUSCEPTIBILITY (T-UT) AND 

TRAINING (E-C) GROUPS 

Source df Mean Square F 

(E) Training 1 

(T) Suscept' jility 1 

(S) Session 2 

EXT 1 

E X S 2 

T X S 2 

E X T X S 2 

Error Between 60 

Error Within 120 

96.94 

548.76 

29.74 

44.39 

19.97 

48.38 

22.22 

243.77 

60.47 

.40 

2.66 

.49 

.18 

.33 

.80 

.37 
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TABLE 13 

ANALYSIS OF VARIANCE OF SHIVER SCORES FOR ALL 
SESSIONS BY SUSCEPTIBILITY (T-UT) AND 

TRAINING (E-C) GROUPS 

Source df Mean Square F 

(E) Training 1 

(T) Susceptibility 1 

(S) Session 2 

EXT 1 

E X S 2 

T X S 2 

E X T X S 2 

Error Between 60 

Error Within 120 

0.1875 

1.5087 

9.5118 

0.0003 

0.1703 

0.0335 

0.2684 

0.2122 

0.1487 

.88 

7.11 

63.97 

.00 

1.14 

.22 

1.80 
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TABLE 14 

ANALYSIS OF VARIANCE OF BASAL SKIN RESISTANCE SCORES 
FOR ALL SESSIONS BY SUSCEPTIBILITY (T-UT) AND 

TRAINING (E-C) GROUPS 

Source df Mean Square F 

(E) Training 1 

(T) Susceptibility 1 

(S) Session 2 

EXT ]. 

E X S 2 

T X S 2 

E X T X S 2 

Error Between 60 

Error Within 120 

17.39 

358.39 

532.46 

37.49 

128.66 

91.97 

94.87 

145.23 

103.72 

.12 

2.47 

5.13 

.26 

1.24 

.89 

.91 
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TABLE 15 

ANALYSIS OF VARIANCE OF CORE TEMPERATURE SCORES 
FOR ALL SESSIONS BY SUSCEPTIBILITY (T-UT) AND 

TRAINING (E-C) GROUPS 

Source df Mean Square F 

(E) Training l 

(T) Susceptibility 1 

(S) Session 2 

EXT 1 

E X S 2 

T X S 2 

E X T X S 2 

Error Between 60 

Error Within 120 

1.05 

105.20 

2371.24 

8.47 

9.01 

6.46 

21.43 

43.99 

. 22.03 

.02 

2.39 

107.62 

.19 

.41 

.29 

.97 
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TABLE 16 

ANALYSIS OF VARIANCE OF CHEST TEMPERATURE SCORES 
FOR ALL SESSIONS BY SUSCEPTIBILITY (T-UT) AND 

TRAINING (E-C) GROUPS 

Source df Mean Square F 

(E) Training 1 

(T) Susceptibility 1 

(S) Session 2 

EXT 1 

E X S 2 

T X S 2 

E X T X S 2 

Error Between 60 

Error Within 120 

14.62 

121.57 

4259.72 

2.93 

4.33 

5.97 

3.47 

35.62 

21.94 

.41 

3.41 

194.17 

.08 

.20 

.27 

.16 
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TABLE 17 

ANALYSIS OF VARIANCE OF BACK TEMPERATURE SCORES 
FOR ALL SESSIONS BY SUSCEPTIBILITY (T-UT) AND 

TRAINING (E-C) GROUPS 

Source df Mean Square F 

(E) Training 1 

(T) Susceptibility 1 

(S) Session 2 

EXT 1 

E X S 2 

T X S 2 

E X T X S 2 

Error Between 60 

Error Within 120 

4.98 

168.50 

6634.95 

27.11 

21.34 

38.44 

6.33 

28.02 

20.06 

.18 

6.01 

330.70 

.97 

1.06 

1.91 

.32 
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TABJ.E 18 

ANALYSIS OF VARIANCE OF HAND TEMPERATURE SCORES 
FOR ALL SESSIONS BY SUSCEPTIBILITY (T-UT) AND 

TRAINING (E-C) GROUPS 

Source df Mean Square F 

(E) Training 1 

(T) Susceptibility 1 

(S) Session 2 

EXT 1 

E X S 2 

T X S 2 

E X T X S 2 

Error Between 60 

Error Within 120 

6.28 

216.69 

14508.03 

42.67 

9.78 

44.66 

85.46 

17.22 

10.49 

.36 

12.58 

1382.52 

2.48 

.93 

4.26 

8.14 
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TABLE 19 

ANALYSIS OF VARIANCE OF FOOT TEMPERATURE SCORES 
FOR ALL SESSIONS BY SUSCEPTIBILITY <T-UT) AND 

TRAINING (E-C) GROUPS 

Source df Mean Square F 

(E) Training i 

(T) Susceptibility 1 

(S) Session 2 

EXT 1 

E X S 2 

T X S 2 

E X T X S 2 

Error Between 60 

Error Within 120 

14.01 .73 

135.42 7.07 

8191.09 567.70 

1.28 .07 

31.81 2.20 

36.87 2.56 

7.99 .55 

19.17 

14.43 



TABLE 20 

ANALYSIS OP VARIANCE OP VIGILANCE SCORES POR ALL 
SESSIONS OF SUSCEPTIBILITY (T-UT) AND 

TRAINING (E-C) GROUPS 

Source 

(E) Training 

(T) Susceptibility 

(S) Session 

EXT 

E X S 

T X S 

E X T X S 

Error Between 

Error Within 

df 

1 

1 

2 

1 

2 

2 

2 

60 

120 

Mean Square 

699.82 1.93 

274.18 .76 

3016.25 27.84 

27.24 .08 

164.37 1.52 

50.41 .46 

9.39 .09 

362.12 

108.36 
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TABLE 21 

ANALYSIS OP VARIANCE OF PURSUIT ROTOR (MEAN OP TRIAL 
BLOCKS) SCORES FOR ALL SESSIONS BY SUSCEPTIBILITY 

(T-UT) AND TRAINING (E-C) GROUPS 

Source df Mean Square p 

(E) Training i 

(T) Susceptibility 1 

(S) Session 2 

EXT 1 

E X S 2 

T X S 2 

E X T X S 2 

Error Between 60 

Error Within 120 

19.03 

76.88 

170.75 

20.94 

2.75 

12.96 

13.20 

21.87 

5.66 

.87 

3.51 

30.18 

.97 

.48 

2.29 

2.33 



TABLE 22 

ANALYSIS OF VARIANCE OF PURSUIT ROTOR (FIVE-MINUTE 
CONTINUOUS) SCORES FOR ALL SESSIONS BY SUSCEPTIBILITY 

(T-UT) AND TRAINING (E-C) GROUPS 

Source df Mean Square F 

(E) Training 1 

(T) Susceptibility 1 

(S) Session 2 

EXT 1 

E X S 2 

T X S 2 

E X T X S 2 

Error Between 60 

Error Within 120 

47.60 

6.58 

118.56 

34.02 

5.08 

12.86 

27.57 

25.20 

9.31 

1.89 

.26 

12.74 

1.35 

.55 

1.38 

2.96 
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One-tailed tests were used, since the hypothesis was unidirectional. 

Though heart rate overall barely changed from the room temperature 

to the first stress session (Table 1, All Subjects), shivering rate 
more than tripled (Table 2, All Subjects), basal skin resistance 

dropped almost a third, from 18.58 k to 13.42 k, (Table 3), core 
temperature dropped froa 91.03° to 80.12° (Fahrenheit) (Tâble 4), 
chest temperature from 87.88° to 73.94° (Table 5), back temperature 
from 89.33° to 73.01° (Table 6), foot temperatureofrom 83.11° to 
62.51° (Table 7), and hand temperature from 85.88 to 59.85° (Table 8). 

Performance Changes 

Changes on the performance measures, while sometimes not 

as dramatic as the physiological changes, were nevertheless all highly 

significant. On the vigilance task. Total Errors increased from 26.07 

to 38.55 (Table 9). On the rotary pursuit task, where subjects were 

performing much closer to asymptote to begin with, mean time on target 
dropped, for the trial blocks, from 24.30 to 21.46 seconds (Table 10), 
and for the continuous run, from 24.40 to 21.96 seconds (Table 11). 

Interactions With Susceptibility 

The effects of stress were not always independent of the 

hypnotic susceptibility of the subjects and occasionally interacted 

significantly with both susceptibility and training group. In no case, 
however, were there any significant interactions between the base rate 

sessions and training group alone. This means that the differences 
which might later be seen between the experimental and control groups 

in the final stress session could not be attributed entirely to base 

rswe differences in their reactions. 

Although there were no hypotheses about any relationship 

between hypnotic susceptibility and base rate reactions, the signifi¬ 

cant interactions which were observed in this connection seem too 
important to omit mention of them here. Four physiological measures 

and one performance measure showed such interactions. For the former, 

UT subjects tend to have higher shivering rates than do T's in the 
room temperature session (.399 vs. .236), and react with generally 
more shivering in the first stress session as well. The stress reac¬ 
tion is more pronounced among UT1s in the control group than among 

experimental group UT's, and it is only the triple interaction (sus¬ 
ceptibility, training group, and stress) which approaches significance 

(p < .10, 2-tailed test). There are more pronounced interactions bet¬ 

ween susceptibility and stress reactions for back, foot, and hand tem¬ 
peratures, among the physiological measures, and for the trial-block 

scores on rotary pursuit, among the performance measures. For both 
back and foot temperatures, T's and UT's have about the same means 
during the room temperature session, but T's drop relatively more in 

the first stress session (Back temp., p ^ .10, foot temp., p \ .05, 
both tests 2-tailed). Precisely the opposite happens to b«nd tem¬ 

perature under stress; UT's drop significantly more (p < .05, for 
susceptibility x session interaction, 2-tailed test), especially 

in the control group (p <( .01 for triple 
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interaction, 2-tailed test). On rotary pursuit, however, the differ¬ 

ences seem to have more to do with base rate performance under room 

temperatures than under stress. UT's start with a higher mean perform¬ 
ance and, under stress, decline to about the same level as the T group 
(p < .10, 2-tailed test). 

Sumnary of Hypothesis 1. 

In summary, it is very clear that the evidence supports the first 
hypothesis strongly but with some qualifications. In other words, it 
is clear that the stressors had the effects predicted on all groups 

and almost all measures, but these effects sometimes differed systemat¬ 
ically among all the affected groups. Evidently, there are some fun¬ 

damental differences between people who are high and low in hypnotic 

susceptibility which dispose them to respond with different degrees 
of impairment to the same amounts of stress. 

HYPOTHESES 2 AND 3: TRAINING EFFECTS AND INTERACTIONS OF TRAINING 
AND SUSCEPTIBILITY 

The second and third hypotheses of this study were that training 
and self-hypnosis would reduce the performance decrements and physio¬ 
logical reactivity which resulted from the stress, especially among 
High Susceptibles (T's). These hypotheses were supported in part, 

but the results in connection with them are considerably more equi¬ 
voca1 and complex than was the case -;ith the first hypothesis. Some 
measures showed a training effect, soi .c r’:v not, and some showed the 

reverse of the expected effect, both independently and in connection 
with susceptibility. 

Riysiological Reactions 

Among the physiological measures, heart rate, chest temperature, 
and core temperature showed virtually no mean changes from the first 
to the second stress sessions among either experimental or control 

groups. Shivering shows a slight mean Increase among control subjects 
from first to second stress sessions, and a slight decrease among 

experimental subjects, but it is not possible to attribute this result 
with much confidence to training. The differences are not statisti¬ 
cally significant and, as we have seen, the influences of hypnotic 

susceptibility and stress on shivering are both so massive that it is 

difficult for any training effect that might have occurred to be clearly 
seen. Nevertheless, it is worth noting that the observed increases 

and decreases in shivering rate are attributable almost entirely to 
T's in the control and experimental groups respectively. UT's in both 
groups stay the same. 

Basal skin resistance seems to show more of a training effect 
th®1* shivering, but this result must also be considered somewhat 
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unreliable. The mean BSR of control and experimental subjects is almost 

identical at room temperature, but drops 7.5 points for the experimental 

group and only about 2.5 for the control group during the first stress 

session, a difference significant between the .05 and .10 levels (F - 
3.57). After training, the experimental group rises a little less 

than three points and the control group declines a little more than 

two points, a difference again significant between the .05 and .10 
levels (F - 3.64). 

Back temperature scores drop significantly overall from first 
to second stress sessions (F ■ 6.66) by 3 degrees. Peculiarly, the 

back temperatures of experimental subjects drop a mean 3.5 degrees 

twining, from one session to the other, while those of controls 
drop less than 1.5, but these differences are not significant. Foot 

temperatures, on the other hand, rise significantly from first to sec¬ 
ond stress sessions by more than 2 degrees (F » 10.27, p < .01), but 

they rise more than 3 degrees among control subjects and barely 1 degree 

among experimentais, and the difference of more than 2 degrees between 
groups in the final session (F “ 4.82, p .H3) clearly favors control 
subjects, precisely contrary to Hypothesis 2. 

Hand temperature presents even nore peculiar results in that the 
mean difference.:; are very slight and very significant at the same time. 

Experimental and control group differ in mean hand temperature by barely 
more than 1 degree in the first stress session, but this 1 degree of 

greater warmth in the experimental group is significant at the .005 
level (F ■ 13.65). In addition, while training does not have any 

independent effect, as it inversely did with foot temperature, it 

interacts significantly if slightly with susceptibility (F - 6.30, 

P < .025), as per the third hypothesis. As predicted, experimental 

subjects of high susceptibility rose in mean hand temperature by .6 

degrees from first to second stress sessions. Unexpectedly, however, 

though the mean hand temperatures of experimental Low Susceptibles 
and control High Susceptibles dropped, that of control Low Suscept¬ 
ibles actually rose by more than 2 degrees. The latter may be a 

chance fluctuation in the results, however, and the hypothesis must, 
in general, be considered supported by the hand temperature data. 

Performance Changes 

The effects of training on the performance measures are a little 

easier to describe than were the physiological measures. On all three 

performance tests, scores increased significantly overall from the 
first to the second stress sessions (pursuit rotor trial blocks, 

F ■ 39.47; PR continuous, F ■ 18.18; vigilance Total Errors, F ■ 32.98 
all p < .001). ’ ’ 

On the vigilance task, there is a clearly significant training 

effect per Hypotheses 2; experimental subjects return to the perform¬ 
ance level of their room temperature session after an increase of al¬ 

most 14 errors in the first stress session. Control subjects also 
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improve noticeably from the first stress session, but still make con¬ 
siderably more errors than they originally did and average a signifi¬ 

cant 7.5 more errors than experimentais in the final stress session 

(F “ A.25, p <( .05). Contrary to the third hypothesis, however, the 
T subjects are not more affected by training than the UT's. If any¬ 

thing, the latter group improves very slightly more than the former. 

On the pursuit rotor trial blocks, there is no evidence for any 

training effect. Control and experimental subjects both improve an 
average of almost 3 seconds from the first to the second stress ses¬ 

sions. The continuous rotary pursuit data, on the other hand, does 
show a significant interaction between training and susceptibility 

(F m 4.33, p ^ .05) from the first to the second stress session, but 

it is precisely the opposite of that which was predicted by the third 
hypothesis. Experimental subjects do tend to improve more than con¬ 

trols, but within those groups, it is clearly the UT's who Improve 
most in the experimental group, outperforming all other groups in 

the second stress session. 

Summary of Hypotheses 2 and 3 

In summary, the hypothesized effects of training and interactions 

between training and susceptibility were not so much wrong as grossly 
oversimplified statements of what is really the case. Training does 

have some effects, indeed, but not easily predictable ones. It shows 

no effects on heart rate, chest temperature, and core temperatures, 

and its evident effects on shivering and basal skin resistance, though 
tending in the direction of the hypothesis, are not very dependable. 

Back temperatures and foot temperature, to the contrary, seem to be 
affected negatively by trsining, the latter reliably so, and none of 

the training effects indicated thus far interact with susceptibility 

at all, contrary to Hypothesis 3. 

Hand temperature results do support the third hypothesis, though 
there is no independent training effect in evidence on this measure 
and the differences between groups, though significant, aro vory small. 

Vigilance, on the other hand, shows a very clear training effect, as 
per the second hypothesis, but no interaction with susceptibility, 

as per the third. Finally, continuous rotary pursuit data show a 
training effect interacting with susceptibility, but it is low sus¬ 

ceptibility that benefits from training, not high - and rotary pursuit 

trial blocks show no significant effects at all. 

ADDITIONAL RESULTS: HYPNOTIC SUSCEPTIBILITY 

In formulating the hypotheses of this study, it was assumed that 

susceptibility to hypnosis would be a pertinent factor in benefiting 

from autohypnotic training, but that T and UT subjects would be essen¬ 
tially the same with respect to everything other than training effects. 
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As we have seen, this was not the case. Not only did susceptibility 

interact with the base rate measures, as discussed in connection with 

Hypothesis 1, but it frequently showed significant independent effects, 
often among the most powerful ones in the entire study. 

Analysis of variance of all groups and sessions combined shows 
that hypnotic susceptibility is independently and significantly influ¬ 
ential on at least four of the eleven measures studied and tends to 

have some effects in connection with another five. Overall, T subjects 
have lower shivering rates than UT's (F - 7.11, p < .025, 2-tailed 

test), lower back temperatures (F - 6.01, p < .05, 2-tailed), lower 

foot temperatures (F - 7.07, p < .05, 2-tailed test), and higher hand 
temperatures (F ■ 12.58, p <( .'U, 2-tailed test). Their chest and 

core temperatures also tend to be lower than those of UT's, but not 

reliably so (Fs - 3.41 and 2.39 respectively). In addition, the mean 

rate of High Susceptibles is 3.5 beats per minute faster than 
that of Low Susceptibles and their mean basal skin resistance almost 

3 k higher, but neither of these differences are significant (Fs * 

2.66 and 2.47 respectively). Finally, they tend to perform more poorly 

on rotary pursuit than do Low Susceptibles (F - 3.51, p < .10, 2-tailed 
test), but this difference is seen only on trial blocks, not on contin¬ 
uous performance. 

Analysis of the individual sessions generally confirms the over¬ 
all results and sometimes sheds more light on them. Differences in 
shivering rate, for example, are seen most clearly during the room 

temperature session, where T's have a mean score of .24 and UT's of 
.40 (F ■ 12.60, p ^ .01, 2-tailed). Differences among the two sus¬ 

ceptibility groups in back temperature and foot temperatures are most 
pronounced in reaction to the first stress sessjn (7s = 5.49 and 

11.19 respectively), but are almost identical in the room temperature 
session. Differences in hand temperature also are virtually nil in 

the room temperature session, are most pronounced in the first stress 
session (F - 11.65), but are still clearly significant in the second 
stress session, quite apart from any training effects (F * 9.08), 

Finally, the differences in rotary pursuit trial blocks are greater during 
the room temperature session than at any other time (F - 6.68, p < .05, 

2-tailed test), virtually disappear under the impact of the first stress 
session, and tend to recur during the second stress session (F ■ 3.45). 

ADDITIONAL RESULTS: ORDER EFFECTS 

Since it was anticipated that the stress and room temperature 

base rate sessions would elicit markedly different reactions from sub¬ 

jects which in turn might affect their responses to training, the order 

of administration of these two sessions was counterbalanced; half the 

subjects in each group received the room temperature session first and 

half the stress session first. Although the tests of hypotheses were 
safeguarded from contamination by order effects in this way, it was 

decided nevertheless to examine the possible influence which order 
of baje rate session administration may have had on perfornmnce in 
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the second stress session. Subjects were, therefore, dlyld*d Hi according to the order in which they had received the base 

rate sessions and their responses in the second stress session were 
sublected to analyses of variance with three Between-subjects var - 

T-ÜÎ, experimental-control, and order of base rat.ion. 

Session order was not independently significant on any measure, 

„or «. in .Ingle Intemctlon. with either °f toother 

dimension. on% mee.ure. The only ‘l«"1*1«“ '"/“o*)* 
interaction on back temperature scores (F - 5.50, p <, ^05). ^no g 

subjects who had the room temperature session first, control Ts 

lowe^beclf1 temperature, then control h. 
had higher back temperatures than experimental UT s Precisely t 

opposite effect obtained among subjects ^ad ^ 
first. These effects obviously were cancelled out by the counterba 

ancing procedure. 

Means of all groups on all measures in the second ^r^8 “e”l°n 
are presented by order of base rate sessions in Tables 23 to 33. 
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SECTION IV 

DISCUSSION 

£-,0 principal purpose of this study was to examine the effective¬ 

ness of autohypnotic training as a stress resistance technique; the 
first and third hypotheses, regarding stress and susceptibility, while 

important, were formulated primarily in order to gain a more sophis¬ 

ticated understanding of the effects of such training. Consequently, 

it is more meaningful to discuss the results from the perspective of 

training effects per se. 

The results relating to training effects were more ambiguous 

than were the very clear-cut disabling effects of the stressors and 

the different Influences of susceptibility on different measures. 
Certainly training did have a strong positive effect on vigilance task 

performance, which from a practical point of view is probably the most 

important measure in the entire experiment, but the effect of training 

on all the other measures is more puzzling. It seems to benefit con¬ 
tinuous rotary pursuit, but only among unsusceptible subjects. Seven 

of the physiological measures are either unaffected by training or so 
variably affected that the results are not reliable. And on one of 

the temperature measures, training effects appear to be reliably back¬ 

wards - subjects' foot temperatures rise after being trained in how 

to resist cold, but other subjects' foot temperatures rise even more 

if they receive no training at all. 

In considering these effects, it is important to note that the 
influence of training is inevitably limited by the magnitude of the 

stress effects. Considering that stress has a very profound effect 

on the reactions of most subjects, it is not surprising that the limited 

amount of training in stress resistance provided in this study does 

not unequivocally reduce the functional decrements. 

ftio additional factors which contributed to variation in training 

effects must also be taken into consideration. The&e are: a. Varia¬ 
tions in the performance of the expert hypnotists, and b. Differences 

in response dispositions resulting from susceptibility. 

Expert Hypnotists 

The design of the study was such that., within fairly broad limits, 
the expert hypnotists were free to use whatever techniques they thought 

would be most effective both in training people to hypnotize themselves 

and in making suggestions for resisting the stress effects. The experts 
did indeed take advantage of this latitude and differed from each other 

in their approaches to the subjects and in the kinds of suggestions 

they made. Though all of them were very experienced in the clinical 

use of hypnosis, it is well known that clinical techniques differ 
rather widely, not so much in induction "patter" as in connection 
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»Uh th. concret. 
con.ld.r.bl. dtff.r.nc .oong tt. «P«t hy^ ,ubs u<nc „.ctton. 
tributed an unknown quantum of variation to tnr 

of the subjects. 

«o effort «. -d. to .„ly.cforj-Uy^.Wf.r^.^h.t-.en 

th. hypnotUt. for »ould heve b..n lïpoMlbl. to 
th. .tody — *lr“?y " ^“'f^rúnH d..lgn th.t lncorpor.t.d 
provide a meaningful ana Y other nmin effects in which we were 
both hypnoti.t difference, nn h t. tbe no.t criticei hypothe... 

Inter., ted.end »> “-/"“Sent c-*™^ ^thT .ut^ypnotic 

ÍhÍ«w“ e»d not -ther .tyli.tic differ.«., in 

training methods would make a difference. 

It may be asserted, for ^„^Íteied^not whether 
experiment actually tested ^f test the latter, it 
autohypnotic training as such gr0ups, -ne which received 
would be necessary to have ^ specific, but not 
no training at all and one which **g of Jhe ttudy „ade it more 

hypnotic training. The ec°"0”^1^ther autohypnotic training worked 
critical at this Sethir it was relatively 
better than no training at all . . Certainly the results 
nor. effective then other ^« expected, eod 
roturi“ré.rrcf co°ld\«\.8iti«t.l,b.conc.™d»lthth.^u..tlon 

r. sn “VÄtiiÄiivr.:^ ä ^1,^1. «u. 
the same method. 

Response Dispositions and Susceptibility 

Difference, in response e0fÄCt«iS. 

tibility were also a major lthg deblutating effects of the 
In fact, it is clear thAJ» "** differences were the most powerful 
stress situation, susceptibi y respect to performance vari- 
and reliable finding, of ‘Uer of quite unexpected and 

ables, these ftndlng8reconfÍ ®ces^etween high and low suscep- .till unexplained performance differences^between^^g u 

tibie subjects. The most l^*r*8^f ! .. the relatively better 
the rotary pursuit performa ^ ^ stress sessions essentially 
performance of UT s Ccch in b 1 Oxle. end Unikel (In Pre.e, 
repUcate. the ..rlier finding of London. Ogle. •« .ever. 

1967). »ut their re.ult. “‘“du^"0íd .tr.... Evidently, 
heat .tre... «herea. the 'tdy.r, „fleeted In high or lo» 
whatever dispositions of<t^ii8U^*^nse patterns to hot and cold thermal 
susceptibility Prpduc* . \d „.y^roduce dissimilar phyaiologi- ::rr;ur nï u-rrL^bi. to ««1^. t«t 
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the similarity of relative performances under these different circum¬ 

stances reflects a reaction to the common feelings of discomfort which 

different kinds of thermal stress produce whether or not there are 
different physical reactions involved (Waybrew, 1967, p. 336). 

Of even greater interest and perhaps importance is the fact that 
there are significant physiological differences between High and Low 

Susceptibles, both in base rate performance under room temperature 
conditions and in response to tho impact of stress. The differences 
which we nad hypothesised in physical reaction were all straightforward 

derivatives of the assumption that High and Low Susceptibles are fun¬ 

damentally the same kinds of people in all respects except their sus¬ 
ceptibility of hypnosis, so that differences between them could be 
expected to occur only in connection with their differential abilities 

to make use of hypnotic suggestions. 

Apparently, this notion is far from accurate. The physiological 

evidence of this study, whether taken alone or pooled with the pecu¬ 
liar performance differences that have been observed in so many pre¬ 
vious experiments, seems to indicate overwhelmingly that T's and UT's 
are in some critical respects fundamentally different people and that 

these differences, reflected so strikingly on tests of hypnotic sus¬ 

ceptibility, are not fundamentally related to hypnotic experiences, 
but to a wide variety of life experiences towards which these people 

respond in subtly but measurably different ways. 

Whether or not this will prove to be the case in future research, 

it is quite clear that reactions to hypnotic training cannot be pre¬ 
dicted merely from knowing hypnotic susceptibility. Failure to dis¬ 
tinguish subjects in terms of this variable, on the other hand, may 
actually obscure training effects. Without a doubt, all research on 

hypnotic effects should take individual differences among subjects 
into careful account and should evaluate hypothesized effects in terms 

both of high and low hypnotic susceptibility. 
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APPENDIX A 

VOLUNTEER SOLICITATION TEXT 

My purpose in being here today is to solicit volunteer subjects 
for a research project that is being conducted by the Psychological 
Research Center at the University of Southern California. The research 

was undertaken at the request of and is being supported by the 
United States Aerospace Research Program; the results may be used in 
the nation's astronaut program. The research program involves the 
development and evaluation of psychological training techniques which 
can be used to improve and 'sustain performance in stressful situations. 

The total time commitment for each volunteer would be approximately 
17 hours which would be spread over a period of 2 to 3 weeks. It will 
rarely be necessary for an individual to come in on any given day for 
more than one or two hours. 

We will na.;s every effort to schedule your ^oDointments to suit 
your convenience so that they will not Interfere with your schedules 
in any way. 

For those individuals that are selected to participate in all 
phases of the study we will be able to pay the sum of $25.00. This 
selection will be made on the basis of three separate screening sessions. 
Unfortunately, because of a limited budget, we will not be able to 
compensate all individuals that go through the screening sessions; 
only those that are selected to continue on and that complete all 
phases of the project. The screening sessions are not designed to be 
stressful and I can assure you that you will find them to be inter¬ 
esting. (Ask for questions at this point. If anyone asks about a 
more detailed discussion of the stressors, the training, etc., tell 
them that they will be more fully Informed of all relevant details 
at the time of their screening session.) 
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APPENDIX B 

EQUIPMENT SCHEMATICS 

Figure 10. Overall Equipment Schematic 
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C| ” 1000 MFD 75V ELECTROLYTIC CAPACITOR 

Kj -50 POINT BRIDGING-ROTARY STEPPING SY/1TCH 
12 V, 4 OHM COIL -25 POINTS CONNECTED 
RANDOMLY 

Kg-SERIES INTERUPTING RELAY 24V SP3T 

Rj - SURGPROTECTING RESISTOR 10 OnM 20\V 

Rg- SERIES DROPPING RESISTOR 5 OHM 50W 

T - CAM TIMER V/ITH GEAR = 6 REV/MIN 
(B-12 = 5REV/ MIN 
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Figure 13. 24 VOLT POWER SUPPLY 

8| “ IO-A 35V RMS BRIDGE , INT. RECT. 

F, — IDA FUSE 

L, -24V LIGHT NO. 313 

T¡ -T2 - I4V-3A TRANSFORMERS 
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Figure 15. 
AUDIO GENERATOR 

A, -"SONALERT” AUDIO TRANSDUCER 

28VDC, 2.5KC at 80 DB 

C, - ELECTROLYTIC CAPACITOR 

8MFD lOOWVDC 

D, -ZENER DIODE 28 V I-WATT 

R, -250 5-W WIRE WOUND RESISTOR 

S, - PUSH BUTTON SWITCH, MOM. CONTACT 

NORMALLY OPEN S.P.S.T. 
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SHIVERÖDETER 

Cj.Cg-SMFD 15V 

C - .05 MFD 600V 
0 

D, - ZENER DIODE 10V I WATT 

J, - OUTPUT JACK 

L, ,L2 - 24V LAMP NO. 313 

R, , Rg - 2.2 K IW 
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Figure 20. 
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APPENDIX C 

TABLE 34 

DESIGN OF THE EXPERIMENT 
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