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~ Modification of thermoregulatory 
~ responses to cold by hypnosis' 

'\Q 
ABBOIT T. KISSEN, CLIFFORD B. REIFLER,1 
M1) VICTOR H. THALER 
A"ospau Mtrl.icaJ RtSttJrch Labt1rtlto,iu, A"osjJ«t MttlicaJ DiDisiOfl, 
Ai, Ft1ru s,Jtmls Command, W,i,ht-Ptllltrs01l Ai, FMct Btm, Ohio . 

KI!U:N, ABIIOTT T ., CLiPPORD B. REIFUR, AND VICTOR H. 
THALU. MrNiijiclJlio" ol'NnnO't~uJlllf1? wpotullo cold h} /ryprttJsU. 
J . Appl. Physiol. 19(6): 1043-1050. 1~4---Thc effecu oC 
hypnon. on thermorqulatory relporucs were .tudied in non
acclimatized acutely cold-expoaed men. Forty exposures (4·5
5.0 C) were conducted in an environ~nUlI chamoo under 
both hypnoli, and nonhypnoai, conditioru. Five IUbjcclJ, wear
ing I do insulation, were cold expoeed (or I hr, (our times (or 
each condillon. and each subject IefVed at hit own control, 
Variahles monitored included mean M1r: and rectal ~pera
tures. heart and ahivering ratel, baNI skin luilunce. and vlsi
lance IAJk perfonn;tnce. In hypnoai•• shivering wu ruppreMed. 
heart rate lowered. and vigilance !Uk JX'rformance Improved. 
B.ual skin l'elillance differed in terma oC pattern and level, being 
generally higher under hypnotic conditiOl'Ul, Rectal tempera
ture. were lower despite maintaining lIde t..-mperature at the 
wnc level u during nonhypnoai. conditiOtU, These findings in
dicate that with tho: th~ Itreu Impoeed and leveil 01 tranCe 
achieved, there It a general amelioration oC the pr,chophylio
IOSlcal effects ol the ItreIS. The mechanism responsible COC' thb 
Corm oC"adal'tation" remains lpeculative but It eomi.Itent with 
smerallzed suppression ol sympathedc activity. 

thermoregulation cold expoaure adaptation 
sympathetic nerve activity shivering baaaJ skin 
I'calatance vigilance talk performance 

I PHYSIOLOOICAL ACTlVl'l'IES which Ierve to maintain 

I' body temperature within its normal range have been 
. noted to occur in responre to Itimuli generated by both• 

central and peripheral control mechanisms. Shivering. 
as one example. hu been oblerved to be lUIOCiated with 
alterations of rectal temperature (37); the implication 
being that brain (specific:ally hypothalamic) temperature 
exerciJet a "central" control 'Ner shivering. Other studies 
(q, :20) have demonstrated that it is alterations in akin 
temperature which are responsible (or the initiation ol 
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shivering. The predominant role oi the peripheral mecha
nism in the initiation o( lhivering baa been Itreaaed by 
Lim (:27). Helmendach and Meehan (16) noted that the 
thermoregulatory responses ol dogs were affected by al
terations of peripheral rensitivity wherein depreuion of 
peripheral thermoeensitivity increucd the amount of 
Ikin cooling required to initiate shivering. A crucial factor 
in auch homeottatic control ol thermoregulatory mecha
nisms is apparently VaJOmotor activity. 

Psychogenic inRuence of peripheral vuomotor activity 
il (requently oblerved in molt instances ol facial blushing 
and pallor. There is evidence of similar responaivity ol 
the peripheral vuomotor mechanism to hypootic lug
gestion (7) . Reactivity ol other aspecu ol the vuomotor 
mechanism. auch as thermal and tactile receptors, may 
.wo be dfected by hypnotic .uggestiona. 

In view ol the interrelationship ol the peripheral vucu
lar mechanism and thermoregulation, and the ~bility 
of inRuencing thete by hypnOId, it IeCmed probab.le that 
the utilization ol hypnoa. in a biothermal Itrell ltudy 
would provide both a novel and productive approach to 
the study ol thermoregulation. The (ollowing is a report 
on the modification ol lhivering, temperature, and re
Lued rJPODlCS in human subjecu expoecd to whole-body 
cold Itrea in the hypnotic lUte. 

PROCZOtIaE 

Forty experimenu were conducted on five healthy non
acclimatized male subjects whose physical characteristics 
are lhown in Table I. The aitting-roting IUbjecu, wear
ing 1.0 do body inaulation, were expoled to an ambient 
air temperature ol 4 :i: 0.5 C fiY 60 min. Preceding each 
expoeure the IUbjecu were thermally equilibrated at 
room temperature (:25-27 C) (or I hr. Control recordings 
were obtained during the Iut 5 min ol this pre-expoRlJ'e 
period. In experimental expOlUlU, the trail« induction 
WllI begun after 30 min ol equilib-ation and continued 
(or the remainder of the control period. Each subject 
completed eight tests, (our of which were nonhypDOtized 
expOlW'CS, the remainder, in an induced trance. There 
was no inaulation OD head or handa, and l~ther dtoes and 
light cotton lOeb were worn. Air-wall temperatures were 
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equivalent and maintained within ±0.5 C during the 
experimental period. Air motion around the subject 
(7-10 m/min) was turbulent in type. Heart rate, rectal, 
and 17 skin temperatures were recorded. The weighted 
mean skin and body temperatures were determined by 
the partitional calorimetry method of Burton (6) . Body 
heat loss was as.eaed using the same equation prescribed 
for calculation of body heat storage (Q.). This value, 
rendered in calories per square meter per hour, is 
symbolized here as (-Q.). The reader is referred to 
papers by Gold (I~) and Hall (13) for a detailed descrip
tion of this calculation. 

The subject was aeated on a precision, knife-edge, 
platform balance to which was attached a linear acceler
ometer. Signals generated by JJlOVement of this device 
were transmitted to a Sanborn 150 polygraph recorder 
where the continuous b'acing of the shivering respolllJC 
was differentiated and integrated for each llo-teC period. 
The unit of measurement was millimeters deflection. 

In an attempt to ... performance potentialities and 
alertness during the experimental situation an automatic 
acoring viJual task projector was employed. This ap
paratus presented pain Of patterns to subjects at the rate 
of approximately one per sec. The subject's task was to 
recognize and respond to randomly displayed matched 
pain by depressing a microswitch lever within the l-stt 

interval. Automatic recordings were made at Io-min 
intervals of correct responses as well as of erron of omis
sion and commi.ion. 

Baal skin rniatance (BSR) was measured and re
corded continuously by means of a locally designed BSR 
meter and polygraph. Electrodes used were of the dry 
plantar type, approximately 7 X 10 cm, made of silver 
conductive cloth (31) over a sponge rubber pad. These 
were teeured to the feet by two-way Itretch bands with 
Velcro clOlUl'U. The slow write-out technique, previOUlly 
deacribed (24-26), penrlits monitoring c:i the ltate of 
conaciousnetl throughout the Ilrea expcllW'(: of the 
subject and provides a relative measure of a' ::tI1ell, 
drowsil1ell, or sleep. There ia ru.o some evidence tha t 
5SR level cenclatel with hypnotic depth and may be 
wed as a monitor for auch (:J6). 

Each IUbject was .cen for approximately I hr in lix to 
eight ~-experimental leIIiona and was trained to enter 
into hypnOlia. A1llUbjec:ts were able to enter into at leut 
a deep-medium trance within the time requirements of 
the experiment. Although all were able w enter into 
autohypnoaia when not undtr strell, the Qpt.rator UIed 
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progressive relaxation as an induction procedure just 
before each IUbject entered the thermal chamber in an 
attempt to maximize the hypnotic ltate. Trance fluctua
tions were perhap' more variable than they would have 
been without Itre.j but, in general, the b'ance depth was 
fairly weU maintained during the hour of exposure. In 
debriefing, all subjects wen' interviewed before and after 
arousal from the trance. They were aaked to eBtimate 
their trance depth and fluctuations and to deacribe their 
lubjective feelings. All subjects had been taught to 
utilize the phenomena ofdissociation and time distortion 
and were able to employ these phenomena of hypnosis 
either the greater part of the time or the entire time in 
which they were subjected to the str~. No direct sug
gestions were given pertaining to feelings of comfort or 
physiological changes to be studied. Indirect suggestions 
were given by discussing feelings of comfort and enjoy
ment while dislociated and the ability of the unconscious 
mind to modify and control the physiological processes. 
Techniques which might aid the subject in achieving a 
state of greater comfort were discussed, e .g., the halluci
nation of wearing gloves during the cold exposure. 

Analysis of variance was the major statistical technique 
employed. Because of the controvenial nature of the 
effects of hypnosis (d. Barber (ll) among oth~n) it was 
decided to accept as significant only those r ratios whlch 
had a probability of .01 or leu of being due to chance. 

RESULTS 

Of the data generated in this study the most striking 
pertains to an apparent relationship of the hypnotic state 
to suppression of the shivering response. There develops 
a aeeming paradox where significant inhibition of shiver
ing is coincidental with falling colonic and mean skin 
temperatures, as well as increasing total body heat loss. 
In view of the number and variety of parameten re
corded, the results of this investigation art: presented in 
categorical fashion . 

SlrillfT'TII rtsponse. Under non hypnotized conditions, 
onset of subject shivering was variable, usually beginning 
as gross tremors within the fint 5 min of cold ex~. 
There were, however, marked shivering responses in all 
nonhypnotized conditions prior to 30 min of exposure. 
Once begun, shivering continued, phasically, for the 
remainder of the test period with increasing frequency 
and peak amplitude. In addition to the groes shivering 
resPOnle, the subjects displayed behnior respollJt'S 
indicative of extreme discomfort. These included grimac
ing, exertive lOund., and deliberative, groa body move
menta. All subjects when under nonhypnotized condi
tions expreued immenle relief upon celUtion of thr 
experiment and invariably regiltered c('lIlplaints of dia
comfort, particularly of finger pain. 

The same IUbjects exp<Wd to tht ..mt environmental 
manipulation but in a hypnotized ltate responded quite 
differently (P < .001; Fig. I) . By tile end of the cxpt'ri
ment shivering was reduced to InI than one-third 0{ the 
nonhypnotized values. In lOme IUbjects t~ was 
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ahlolute abeence ol tremor througbout the entire hyp
notized expoNre period. Shivering, when evident, wu 
markedly delayed, occurring, generally, withil' the last 
10 min ol the experiment. Facial exprellions were mark
edly impulive and breathing waa relatively regular and 
shallow. Upon return to room temperature and arouaal 
from trance, the subjects, with rare exception, reported a 
subjective shortening 0( exposure time and definite lack 
of difficulty in tolerating the conditions. While there were 
isolated references to finger dilcomfort, thele remarb 
were never spontaneous. but rather in response to 
specific requests for recall. 

VigiJ4JlCe Ills!:. VigUance performance 1C0I'eS registered 
by subjects under both hypnotized and nonhypnotized 
states were tested for statistical significance. These lCorea 

reflected duee upects of vigilance performance: correct 
responses, errors of omileion, and errors ol commision 
(Fig. ~). Despite large individual variations, significant 
improvement (P < .01) in the accomplishment of this 
task wu demonstrated by subjects under hypnotized 
conditions during the lut half ol the expoeure time. This 
improvement was numifested in terms of both increucd 
correct responses and decreased errors of omiMion. There 
was no difference in 1C0res relating to errors o( com
mission. 

&sal ski" miskJrlct. There is a consistent and significant 
difference in the BSR responses elicited by subjects under 
nonhypnotized as compared to hypnotized conditions 
(Fig. 3)· Regardless of initial relationahipl, after 15 min 
I){ exposure the mean BSR values of IUbjects measured 
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FlO. 3. Mean v~ talk ICOn:I by Io-min imtcrvall. Areal 
encloled in rectanlie ~t data ahowinllirnift.:anc difl'ermc:e 
betwt.-en condiciOlll (P < .011. 

u'lder hypnot'zed conditions were higher than those of 
nonhypnotized exposures. This difference progmsively 
increased (or the remainder of the exposure period with a 
terminal mean difference of ahnQlt 18,000 ohms. 

Heart roll. In four of the five subjects, a relatively lower 
hean-rate trend wu established during hypnotized 
conditions at 01' before 15 min of expoIUf'C time. This 
trend wu collllistent throughout the exposute period and 
the tlifference was intensified progressively (Fig. 4). 
Statistical treatment of the data for all subjects indicates 
a significantly reduced hean rate un...:.:r hypnotizc:d 
conditions (P < .01). Both the relative decreaae and the 
abAolute values (or heart rate at the conclusion of the 
experimental exposun: show significant differences (P 
< .01) between conditiON (Table ~) . 

Heat IOJS ( - Q..). Heat l~, expresaed as caloric lou per 
square meter per hour iJshown in Fig. 5. All hypnotized 
condition expolurel elicited higher heat lou rates 
throughout the ellperiment as compared to their non· 
hypnotized controls. The mean - Q.. (or all hypnotized 
runa at the termination 0{ tM expolUl"C was 103 Cal! ml 

rep~nting an increased Mat-lOll rate of approximatdy 
15 Cal/ro' per hour. 

Ski.. It"'/Jt'rfll¥;r,. With the exception of the JC.apWar 
area, no~ ol the I, indivldual thermiJtar placemmtJ 
showed significant akin temperature diJr~es between 
hypnotiud and nonhypnotizcd conditiON. There was 
lOme tendency fCll' the "weighted mean akin tmlpera· 
turn" of the two !JT'OUJlI to diverge, with maximum 
disparity occuni"« at the concluaio~ IA the expowrc 
period . Terminally this amounted to a 0.')8 C diffettDCC, 
with the hypnotized condition be ;og lower. Sc.at.ialQJ 
anaJysU 0{ this ~ Caib to demonstrate sign.ihcaOtt 
(Tabk 3) . 
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!O 40 !!O eo 
, r no.3-MUll bual Ikin miatance. Are» encloecd in rectanslc 
repramt dala Ihowin( li(nioc.ant differeucc between cxmditionl 
(P < .01). 

RtrI4l InItJllrQlllft. The pattern of rectal temperature 
relpollle ellUbjecu while UDder nonhypDOtimi COU(ti

tiODl exhibited lea CODIiItcncy than did the pattern 
under hypDOtizcd cooditiom. DuriDg nonhypnotizcd 
runs two IUbjectllhowed modest, but c:onmtent, mun 
increaIcI in rectal temperature (0.11 and 0.33 C). Rectal 
~emperatura for the remaining IUbjccu tended to fall 
during oonhypnotizcd expowres, the dccreue ranging 
from 0.22 to o.3~ C. Rcctal temperature reIpoNei in the 
hypnotized cxpolUl'e were more uniform in that all 
subjects cxperieoced a decreue (0.1, to 0.78 C) with a 
mean fall el 0.56 C for the group. Comparilom el thftC 
temperatures aero. time ahow a coDliatent trend el in
creui.og dift"m:oce between mean hypnotized and non
h~ values. At the INt,-,., S-min intervala. me.e 
di&renca are Iigoi6cant beyonci \ i~ 1 % kvel of conti
deuce (lis. 6). 

'Then: is an a&X\Imulation el evidence su~ the 
cocapt that the wdl«pla~ ceotral temperatw'e ol 
the coId~P*d. oooac:dimatiled man is, ~Iy, a 
fuDctioD el intqTated IeIIiIOI'y input. In a ltUdy daipcd 
to ddiDeate the rG&e. el CQltral and peripheral c:outrol 
mechanisml iu thcrlDDlqWatioa, Hclmendach and 
Meehan (16) demaGlCr'ated the PftfX*Dt ~ of the 
pcripb£ral mechaDiIm. They topically ~ a 
Iarsc IUrfatt area of dop lUt.queady expoKd 10 cold. 
Their 6ndinp iadic.aCle that it wu neeaary 10 produce 
Iipific.aotly lower .m temprratures in dosa 10 treated 
before lhivmut wu initialed. Hardy (14) ~ chat 
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upon abrupt expoNre to cold, the akin and mean body 
temperaturu ol human .ubjecu began to fall at once (in 
.pite el, and perhApi causing, the rue in core tempera
ture). The IUbjccu evidenced Yuoc:ollltriction and 
lhivering. It waa concluded that the regulatory ayatem 
waa operating under a .trong drive from the Kin recep
ton and in an oppCllite direction from that which the in
creued cor~ temperatw'e would have driven it. Lim (27) 
demonstrated the exiltence of "peripheral" in addition 
to "pure central" IhiV\'ring produced by local cooling 0( 

the hypothalamus. This .tu<iy abo emphaaized the pre
dominant role el the peripheral mechaniam in the initia
tion el lhivering and th:: conclusion was drlilwn that 
thermal .timuli originating at the cutaneous thermc>
receptor level are at least u effective and probably more 
polent than central or core temperature. 

I1arJ) Co.,) luc; :.<lid, "It has not been possible in 
animal or man to ootain data on a IUbject devoid of 
cutaneous tellle ol warmth or cold. Were it poeaible to 
find a man 10 deficient, headway could be made in 
dOling an important gap in our knowledge." Acceptance 
of the concept of the major role of cutaneous eensory in
put in thermoregulation leadl one to interetting I'pecula
tioDS regarding the alteration of normal thermoregula
tory resPOJllel by modification of the peripheral mech
anism. It is our reeling that in a tenJe and, to at least a 
limited extent, we are deaJing with ruch a modification 
in the hypnotized subject. 

OiIcuaion ol the involvement el hypnOlil in thermo
regulatory investigation should be prefaced by an 
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acknowledgment of its limitatioN. Any study which 
utilizet hypnosd as a rt:Iearch tool is, at the OUtlet, 

hampered by the difficulties 01 quantitating character
istica 01 the trance r!lenomenon. Despite numerous 
attempts, there is widespt?ad disagreement as to the 
~liability and validity of anyone system (LeCron (~3), 
Hatfield (15), Witzenhoft'er and Hilgard (40), Shor (35), 
Barber and Calverley (3), Itt abo Jenneu (19». 0theT 
difficulties appear in ~lation to comparing effects of 
hypnolis on a particular parameter without specifying 
the over-all conditions which apply. We feel it is im
portant to study the effect of hypnosis upon a function
ing system rather than upon an isolated response. In this 
way hypnotic effect can be studied as an intervening 
condition which is expected to modify a pattern 01 ~
sponse produced by a primary alteration of normal bio
logical mechanisms. In this case. th<: pattern 01 responte 
elicited by cold exposure is ~lati...ely cONtant and is 
~Iated to basic physiological homeostatic mechanisms ol 
the organism. How the ol'Kanism will respond to the 
imposed stress can be quantified . How this ongoing 
homeostatic response: is alte~ by the experimental in
terjection of hypnosis can ther. be compared to the 
original dynamic alteration. 

This was an exploratory study. however. to determine 
the effectiveness of hypnosis as a research tool in thermo
~atory investigation. We a~, therefore, not at this 
time concerned as much with the nature of the hypnotic 
alteration as we are in determining whether such an 
alteratiC)n can be achieved. For this purpoee we maxi
mized the intensity of those techniques usually char
acterized as "hypnotic" in an attempt to determine 
feasibility of the approach. On the basis of our data, we 
propole that hypnosis is effective in modifying the 
IlOI'TMl thermoregulatory response pattern of th<: non
«elimatized man, at least when acutely exposed to the 
level of cold stress ~pecified in ttW study. 

With the exception ol von Eiff's study (38) on the in
ftuence of hypnOli! on temjXraturt sensation and heat 
control, we ha~ been unable to uncover any other ~
ports pertinent to the unique conditiolU of this investiga
tion. Von Eiff studied three females and two males at I~ 
C and a diffen:nt group of four males and one f~male at 0 

C. Subjects had varying levels of hypnotic training. we~ 
exposed once to the cold while under hypnoaU and a 
variabl~ number of timn und~r the non hypnotized con
ditions. Le~th of the exposure to l'l C was 45 min for 
maln and ~5 min for femaln; for the 0 C condition the 
expotUf~ wu lO min and I.') min. respectively . Additional 

TABU l . C"""lt ill ,,",I rlllt 

• • un ~ elUtt ... I • I).~ 1O•.a 1.12 • 
Plal , lila ... n TJ •.o ,." .< .CI1 - 1.1.. .. 7.02 7.67 • < . CI1 
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no. 5. Mean heat Ie. (-Q.) . ..-.'he mean heat Ie. rate: 
difl"erential of 15.03 CaJ/mi per hour it Italiotically lirnificant 
(P < .01) . 

major differences in exjXrimental procedure wen: that 
von Eiff's subjects wore virtually o-c1o insulation 
(bathing suits) and apparently wen: given direct sugges
tions of warmth, opposite to the prevailing environ
mental conditions, rather than permissive or indirect 
suggations of comfort. Von Eiff a1Jo had his lU~ts 
"under four blankets for one-half hour" prior to ex
posure for the purpoIC of obtaining control values for ~ 
consumption and temperature. The ~ consumption did 
not appear lignificantJy altered by hypnoais in t~ 1'2 C 
ex~; in th<: 0 C ex~ th<: increue in 0 1 consump
tion occurring under nonhypnotized cooditions wu 
signifiantly ~uced to the point c! being nonexistent 
under hypnotized conditions. 

Despite thnc: differences-particularly th<: amount ol 
illlUlation 'Norn and the length of exposure..... nich may 
~ 10 comjXmate for each othtt's oppolite effecu
our findings with respect to .kin and m:tal temper-atllre 
changn undn- hypoocixd and nonhypnotizcd conru
tion~ ~ in o.ential qrecrnent with thQer: ol vca EiB'. 
The rectal temperatures ollUh;ectJ in hypnotiud wen: 
lower than thoee of the 1&Jl,c lUh;ectJ undn' nonhyp
notizrd conditiON (von Eiff' 81vn data on this only for 
his 0 C eltfJ'Aure). We wen: both unable to Mu-ct 
ugnihc.aotly diffa-rnt Ikin auriaa' tmlpnahIIU ~ 
tM hypnotiud and nonhypnotiaed coaditionl. Finally, 
~ a~ in ~nt that, at Iuat on the buis ollUb
jecti~ rqlOrting. hypnolia ia capable of amdiontioaand 
even IUppraUon of W ~ IlmUtion 01 cold. Wt' 
bdin~ that the authenticity 01 ~ subjectiw rt:IpOI*I 

is IUpported by othtt objKti~ hndiPfpto Ixd~ . 
In addition to the pnf'onn&nct' variable, quantitative 

meuura 0( heat loa, heart rate, and ah.iwri11l siw 
adckd dimelWon and nlpan.atton to von Eift"a fiDd~ 
01 decl"!'urd OX)-grn consumption uodn W mcft erwre 
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T,\IH...E 3. Skin ttmp"o/uru; ;n;t;o/ ond t"m;not vo/uu 

1'o11\.1on 

IJ\l.tW 

lIHC'C) HC'C) ?:{{ 
-:...u.J, 

lI![·cl H('C] 
fl1!t
,.;c) 

'oroh0&4 )4.62 )5.16 0.)4 25.)8 26.)J -C.95 

"ok )4.tIl )5.02 O.ll 29.49 29.112 -c.JJ 

5capu.J.a )4.76 :U.lJ 0.37 2M2 26.)8 0.1.1. 

l14ne7 )2.SS 32.89 0.04 26.56 2'.94 0.64 

II1pplo )4.49 )4.74 0.2, )0.16 29.41 0.75 

Aw...n J4.87 ".17 0.)0 29.M 29./J 0.2, 

Ih..p Jl.)O 31.60 0.)0 22.87 1l.91 0.96 

Upper IN, It4ht ".87 )4.22 O.)S 2S.58 25.)0 0.28 

to-r IN, a!'t J).?' )4.26 0.)) 24.97 25.71 ..c. 80 

Hard, R1&ht ".01, )5.6) 0.59 11.lJ 11.20 ..c.07 

Hard,art ".u. '5." 0." 11.)4 10.79 0.55 

Ant. !IIi&h, R1Cht )).)8. )4.0) 0.6, 2'.99 2'.90 0.09 

Poet. TId"" art ,2.72 ".24 0.,0 2'.23 2,.00 0.23 

SIdnoI1&h\ )2.36 ,2.M 0.)2 2'.lJ 24." 0.60 

c.l!,art )2.17 )2.9' 0.18 2'.59 2S.19 0.40 

JL. !Dot )2.se )2.66 ~.22 20.07 19.46 0,61 

L.root '2.89 JJ.OQ 0.1) 19.60 19.42 0.18 

V.1c/ttod lIMn Sldtl )).4' lJ.79 0.)4 24.9) 24.6) 0.)0 

• &atlltically aignirlCant temperatun: difference (P < .01). 

of his two conditions. In this study the inhibition of 
shivering, evident in allsubjecta under hypnotized con
ditiON, is the most stri1cing observation. Meehan (30) 
has pretented some empirical findings on ,he effects oC 
hypnOlu with local ,.00 whole-body cooling. They in
dicate that in hypnosis. lhivering is intensely responsive 
to alterations of the psychic ltate. 

Additional evidence which supports our premise that 
hypnotiud subjects demoNtrate altered responses to the 
thermal streM deteribed is found in analysis of the BSR 
and heart rate changes. {Two additional subjects not 
otherwiK discussed here were exposed to similar condi
tions with direct suggestion and exhortation substituted 
for hypnotized conditions. While st:bjective responses 
were the same, there wa.. no tendency Cor any physio
logical alter2.tions a.. described in this paper.} The 
observation ')f elevated BSR in subjects while under 
hypnotized conditions indicative of decreaJed general 
activation, is compatible with those of shivering inhibi
tion and lowered heart rate. It has been shown by Malmo 
(28) for one that the state of decreased activation, con
comitant with increue i!l BSR, involves not only 
physical relaxation but mental calmness as well. That 
this calmness exi!ts is attested to not only by the sub
jective reports of the subjects but also by their per
formance on the vigilance task test administered in both 
the hypnotized and nonhypnotized conditions. Our 
initial reasons for the inclusion of the vigilance taU test 
in the experimental protocol wa.. twofold; not only did 
we wish to provide a barrier between the trance state 
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and physiological sle.::p, but abo to provide a constant 
monitor of the subject's psychic state in terms of his 
ability to maintain contact with his environment. The 
interesting result of this measure is that not only was 
there no decrement (and assumed 10M ot' awareness and 
ability to function adequately), but rather subjects were 
improved in th-::ir performance under conditions of 
hypnosis. 

I t is tempting to relate this effect tc a dissociation of the 
effects of the cold from the task at hand. The J><>53ibllity 
also exists, however, that the improved performance is 
due to the removal of mechanical interference because of 
severe shivering. It is unfortunate that no data are 
available concerning the performance under nonstress 
conditions (i.e., room tempen.lture) to indicate whether 
this is a relative or absolute irr'provement. However, the 
lever wa.. attached to a microswitch which required 
minimal pressure to operate; and, in general, the improve
ment also occurs in a period or time when severe shivering 
is not generally present. 

In attempting to arrive at an over-all appraisal oC the 
data we are impressed by the remarkable similarity in the 
response of our hypnotized subject!, acutely exposed to 
cold stress, with those reported Cor natw::llly and arti
ficially cold-acclimatized men. Davis and J.')y (8) have 
observed that shivering was virtually abolished in both 
seasonal and chamber cold-acclimatized men. They also 
add that not the least striking manifestation of acclima
tization wa.. the observt'd change from marked subjective 
discomfort of the subject early in the study to rather com
plete tolerance of, and indifference to, the cold at the 
end of the study. Irving et aJ. (18) Cound that Arctic 
Indians manifest significantly lowered rectal temperature 
during cold exposure. In this sense they duplicate the 
rectal temperature decline oC nomadic Lapps (I) and the 
Australian aborigines (34) observed under similar 
environmental conditiON, With the exception of the 
Aretic Indians the other native groups shivered less than 
Cauca..ian controls, or not at all. All of the native groups 
demonstrated greater tolerance to the exposure by sleep
ing longer and resting more comfortably than non
acclimatized subject!. Meehan (29) has presented similar 
finding! in comparative exposures oC Eskimos and 
Cauca..ians to cold. The relatively lower rectal, body, and 
trunk temperatures of the Eskimos are comparable in 
direction and magnitude to the related temperatures of 
our hypnotized subjects. The increased shivering re
sponse and greater conservation oC body heat demon
strated by Meehan's native subjects is not, however, re
produced by our hypnosis group. 

We are cODvinced that the subjects described in this 
study, when hypnotized, respond to cold exposure in a 
manner significantly different from their' response to the 
same exposure in the non hypnotized condition. They 
demonstrate at lea..t a type of adaptation in the generic 
Jense. Eagan (r r) has p~nted a lIChema which attempts 
to categorize the effects on organisms of changes in 
thermal environments. Of the varioU! subdivisions of 
adaptation suggested, habituation, specifically, cold 
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habituation, S«m8 to descri~ most Jatisfact01'ily the 
rnpoNe of hypnotized lubjttts, Eagan further cate
gorizes cold habituation as being spttifk or genc:ral. Of 
these, we identify our multi with the latter category. 
Eagan ddlnr.s gena .. l cold habituation as ". change in 
the paychological tet of the organism rel~ant to the 
repeated .timulus and the conditions incidental to its 
application (multing in) a diminution in a phyaio
logical effect or mporllC to the stimulus." The C'IIential 
difference .till remaining between the habituation 
described above and our results is of a temporal nature. 
The altered thermoregulatory relpoNe cI hypnotized 
subjects it evident in the fint acute expowrc and the 
change in Plychologica! "tet" is not dependent upon the 
repetition of stimuli over an unspecified period of time. 
It is as if cold habituation had been accomplish:d 
instantly. 

This "instant habituation" which our subjccts 
evidenced while under hypnotized conditions is also 
reminiscent of the pharmacologic .. l effects of !everal 
drugs with psychoactiv~ pro~rties-particularly chlor
promazine (Thorazine) (39) . The immediate but 
transient effect of our hypnotized conditions can be 
likened to t~ effect which might be elicited from ~uch 
such drug administration. The subjective mpontes of the 
subjects (as wdl as the physiologial measUITS) all in
dicate an effect of "tranquilizGtion" consistent with the 
action of thit particular dl'UF. including the adrenolytic 
effect and suppression cI shivering (10). 

An explanation of the mechanism opttativ~ in 
h) pnosis which is capable of altering the usllal pattern of 
thermo~atory responses cannot be completely 
~enaated from this study. Thermal regulation in man (5) 
can be lUCribcd. esscntiaHy, to two lT~thods of control. 
Changn in ~at production constitute what has bttn 
called " chemical" control and is !O designatro in view of 
tlv. fact that all the heat pt'oduced in the body has its 
~imary ori(!in in chemical proccucs that occur in the 
tissues, On the ocher hand, bodily changa that alter the 
C'Xchangt' of hrat lx'twttn the body and the eO\;ronment 
art properly rtf~ to as · · ph~.,ical" methods ol control. 
t· nfortunately, tn(tabolic rate and p1ethYlmographic 
Illt'asurrments, 10 highly rtlevant in delincatinl{ thnr 
fac ton, ....~ not performed in this study , In &ddition, 
droru to c:tplain th~ resul~ obuincd ~ a~ h"mpcrcd 
b~ th~ iluulfici('ncy ol information (onccmi!'lR the mode 
of operation of hypnoW in loch il ph)'1i~al ah('T'a
tion SOIl~ oC the quntions which I'('main Un.l~ 
art' ;as foliOWl : To what tIlt('nt, if an", is the ('ntra' 
nervous ~t('m, particularl~' tht' cortical arta, in\'oh~ 
unO('T' thn<' conditioN! l~~.do and I.n;r«stOf'l (9) ha,~ 

shown in the monk(')' that bllatl'ul rtlTlO\'al 01 the 
poatttior orbital .If1TW leads to marted cutaneous 
\·=.jiu~tion and a rtducrd I'('ACtion to cold CwiouI.\,", 
mn:hanical .and dectricaJ stimuUition 01 this UTa or ap
pution ol caid had the lame effectJ as its l't"tnO\·aJ (.) , 
Tiu. ~ht ~t an inhibitory functiot: for the arta, 
AIT "'~ to "'P..">.. that hypnotic !UQntiont 01 comfort 
al'(' capable olIO modu,.;", int~tn~ a;>prft'illtion 01 

C F 
31-' 99.0 

Ml'llUTtS 
9790~L-~IO~~eo~L-~50~~40±-~~~~~~ 

no. 6. Rectal t~mp('ntun. A~aI ~nc~ in r'tttaO«K n=prc' 
tent data showi,. IimiOCADl ditr~ Ix1wttn conditioN <P < 
.01). 

afferent inpuu at the higher central nervollS system 
leve1~? Furthn, is it poaible that this modification is 
manifest in altend neural aoo nrurohulI\(Jral outltow to 
peripheral target situ in the rcspotuc pavrn to coldl 
The da~ suggest the poeibility oC 501T~ such , enerali:tcd 
mechanism. L>e-crcated heart. ratl', elevated ""R. and 
diminished shivering are not cOlnplf't~ly \Ode~ndent 
"ariables but rather can be viewro as interde~ndent 
peripheral effects of 'mtonomic nttvow s)"ltem altera
tion, most pt'Obably central in origin , The data allO 
show that despite a fall i .. heat producetion(due partl~. 

at le...,t to dn:rcuro ~hi''ffing) and despite a lOll 0( body 
heat (- Q.,) the temperature ol the skin rtmained 
CSIl'ntially t~e same as when normal thcrmorq;ulatory 
mcchanisrtU W('T"(' Un.lltend (oonh)'J)notized condition) . 
This mainterunce of skin tempn-aturT we can explain on 
no othrr basi" than that of altnT<! \'UOCllOtor arth'it" 
Dnpit~ the lack oC any dirn:t C\'ider)c:~ we must infer 
incrtatrd blood ftow and heilt transport to the pcriph<-n', 
without rqtard to anr alteration in (hemical heat produc
tion . Such an incl'('Utd ftow can onl~" be accounted (or on 
th~ buis 01 J..... "uoconstriction duc to ckcreastd 
"' m~thetic: ACti"ity, t~ beintt no n;MfI«' for pan
""m~thetic control ol this phl'nomenon 

Whik- tl'lc da~ ,arc such that ~ hn)()(hesis ol d('
crcucd sympathetic "~aln" due to hypnotic infiut'nc'( 
c~nn()( be dim:t1y Mmonstrated, panimon~' dic~t" 

primaf" considcntion 01 thit hyfJO'hnis as a«ounti~ 
for all :nr ~,~ chanl{"J whlk- undn hypnoals. in 
cI~i~ the Ilrha\'iorlll <., JI, Jl, jl, :.13' 

In sumll\&f'" , the r--rults d ~his It~, L~ pn-limin&f" 
and do flO( ...·arnot 'nc ute' 01 h~-pnoais in current 
optutior.al probkms d theTTocuculation \lur hypo

http:optutior.al
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thesis that hypnOlis can aher thermoregulatory rnpoJUe 
in an objectively quantifiable way Iuu been IUpported. 
While the mcchanilllll arc unclear, our data IUggest that 
an illltant habituation is prod\IC~, Nmilar to the 
pharmacological effect of chlorpromazine; and, like 
chlorpromazine, many of the effects 01 thil alteration can 
be accounted (or by dct-reucd lI)'mpathetic gain. While 
we n&ay not have simulated Hardy'. thermally in-:.n.i
tive man, M' (ecl that the data vroenttd here indicate 
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II UIT"ACT The effect5 o~ hypnosis on thermoregulatory responses were studied in nOn
acclimatized acutely cold-exposed men. Forty exposures (4.5 - ~ . OC) were conducted 
1n csn environmental chamber under both I:ypr,osis a.ld nonhypnosis conditions. five 
subjects, wearing 1 do insulation, were cold exposed for \ hr, four times for each 
condition, and each subject served as his own contr0~. Variables monitored inclv.ded 
mean SklO and rectal temper-.3tures, heart and sh~vering rates, bC'.s'\l skin reSistance, 
and vigIlance task performance. In hyp'1os1s, shivering W d S supprc ~ 5ed, heart rate 
lowered, and vIgilance task pcrformar.ce improvf'd . Basd skin re s is tar.ce differed 1n 
terms of pattern and level, Dcir.,] generally higher ui"der hypnotIc cond~tions . Rectdl 
temperatures were lower despite maintaining skin temper3ture lit the same level as 
during nonhypnosis conditions. These findi'1g 5 IndiCJte ti1at with the thermal stress 
1mposed and levels of tranc'.! achIeved, t~ere is d general amelioration of the p:JYcho
phys101o~ical effects of th~~ stress. The mechanism responSible ior this form of 
"adaptation" remains speculative but is consistent with generalized suppression of 
sympathetic activity . 

,.. 

'011. 
I.. J ••DO 1473 

http:resistar.ce
http:pcrformar.ce


UNCLASSIFIED 

:;ecurl~Cl•••ification ... 

K«V WO"DI 

~----------------------------------
Thermoregulation 
Cold exposure 
Adaptation 
Sympathetic nerve activity 
Shivering 
Basal skin resistance 
Vigilance task performance 

LINK II I.INI( • LINK c: 
1101..1 fiT 

--~~~+---
"OI..l WT 
-r~~----

1101..1 WT 
~--~---1 

i 

1 1 
INSTRUCTIONS 

1. ORIGINATING ACnVITY: Enter tM nlml Ind Iddr... 
of thl contrKt'lr. lubcOlltrlctor. plntll. Deputm~nt of De
fln.1 Ktivity or oth'" 0fl.n1uUl)n (cotpOtate aU/hot) 11I"lnc 
thot report. 

Za. REPORT SECURTY CLASSIFJCATI!>N: Enter the ove,... 
all .ecurlty d ...Uic.tlon of the report. Indiclte wl!ether 
"Rlltdcted D.t." I. included. M.r1dlll Is to be In ICcor6
Mce wilh appropri.te .ec:urlty te,wation.. 

Zb. GROUP: Automatic: downeradina I••peclfled In DoD 01
recUve 5200.10 and Armed Forces Indlilitriel ".nual. Enter 
the Iroup number. AI.o, when .pplic.ble , ahow that optio".1 
IUrklnl' h.ve been Uled fut Gruup J .nd Group 4 as author-
I..d. 

3. REPORT TITLE: Ent., the complete r.port Uti. in all 
capital letter.. Ttlle. In all c.N••hould be uncl..alfiad. 
U & me.nlncful Utle c.nnol be aelected without e1a ..lfic.· 
UII", .liow title e1l1slflcatlon In all capit.l. In plrentheals 
immedl.tely followllll the Utle. 

4. DItSCRlPTlVE NOTES: If ..,ptoprlate, ~rter the type of 
report. e.", Intorr1lll. prope••••umm.", Mnual, ot final. 
Gift the Inclu.iv. detll when. 'Peclflc ~epo"lnc period I, 
cov ... ed. 

$, AUTHOR(S): Enter lhe n.-<.) of .utbol(.) •••hown on 
or In the 'lport. Ent..· \';;5t n._. flr.t Mille, middle Inltl.l. 
• f III11Lt.ry, .how rallk .nd branch of ....vlce. The n.me of 

. tbe prlnclpaJ .. :Jther •••n .b.olut. minimum requirement. 

6. RIPORT DATI:.: Ent ... the date of the 'lPort .. day. 
-ilonth, ,oar, or moath, ye.r. If more Ih.n one dote appe.r• .. 
OIl the report, u.e d.te of publlc.tlon. 

,.. TOTAL NUIIBER OF PAGES: The lotal p'le counl 
• hould follow nonnel paalrwtlon procedure.. I. e., enter Ihe 
nu!llb. of p.p. contllinlnc Iltotormation. 

,.. NUIftIER OF REFERENCES: Eftt... the total nllmber of 
..f.elle.. cited ill Ihe raport. 

a.. COl'fTRACT OR GRANT NUMBER: If approprl.te, ent.. 
'1M IIIPllc.ble number of the contr.ct or .,.nt andet which 
'M report w•• written. 

.., Ie, • Id, PROJECT NUMBER: Enter the .pproprl.te 
IIJUtvy ""m.,nt IdentifluUon••uch •• project numb .... 
.......Ject numbet. ''''Iem nuBlber., t ••k number, etc. 

... OItlG)JIIATOR'S REPORT NUIIB!R(S): itnter tne effl· 
da! report number by ..hich the document will be Idenlllled 
IIIcI coftlroUed ty thl orllln.li,.. activity. Thi. nUlllber lIIut 
be IlIl/,qU' to thl. report. 

9•. OTHER REPORT NUMBER(S): If the report h •• been 
•••111Ied .ny othet rapcrt !lul'lb ... (either by Ihe orl,in./ot0'." "'e eponaot), alliO enter thl. number(.), 
10. AVAn.ABlUTY/LIMJTATION NOTlCES: Enter .ny IIIn' 
It.Uoa. on f~thet di...mination of the ,.port, other then tholll 

impoaed by .ecurlty c1...lfication, asinc .und.rd statement.I .uch aa: 
(1) "Qu.Ilf1ed reque.tera "",y obt.ln copin of thia 

I report from DOC. ' , 

(2) "Foreilll .Mouncemenl end dilSetllinalion of Ihi. 
report by DOC 11 not .utho~ize4. If 

(3) "U. S. Government '&enclea may obt.in copiea of 
ttal. l-epOrt dlrec:t1y from OX. Olhet qualified DOC 
u.era .hall reque.t throulh 

------------------------------------_."
(4) "U. S. milll.ry .,encloe m.y obt.in cople. of Ihill 

repo" directly from DOC. Other qualified ulera 
.h.1l request t hrouCh 

(5) "All di.trib"Uon or thi. reporl Is controlled. Quel. 
ified DOC lI.et••h.1I request throll8h 

" 
If the report h .. been tarN.hed to the Office of Technical 

Setvlce•• Departlllent of Commerce, for ••Ie 10 the public, Indl. 
c.te this feet .nd entet the price. If known. 

I L SUPPl.E.MENTARY NOTES: us~ for .ddltlonal expl.nao. 
tory note.. 

12. SPONSORING MILITARY ACTIVITY: Enter the MIllO of 
the dep.rtment.1 project office or I.boratory .ponlOrinc (p.y
I", lot) the " ••arch .nd dGtYalopmont. Include .ddt.... 

13· ABST~.ACT : Enl.r.n .b.tracl "vinl • brief end f.ctu.1 
summ.ry of the document indicative of Ihe repo". even thoulh 
It m.y .110 .ppe.r el.ewh.1'O In Ihe body of the technic. I fl • 

PO". If .dditional 'p.ce I. required, • continu.tlun .heet .h.lI 
be 'Illiched . 

It i. hlply deSirable th.t the abstrllct of c11..lfIed report • 
be unclellifled. Each porel'lph of the .bltrect .h.1I end with 
.n Indic.lion of the millt.". ..curlty cl...lflc.tlon of the iII- ~ 
lorm.tlol! in the ponpaph. repre••nt.d .. (TS) , (S) . (C). 0' (U) 

There is no limil.tion on the lenlt!i of tho .b.lnct. How. 
ever. the .ullest"Jd lenl\h II from 150 t'l 225 word•. 

14. KEY WORDS: K., word••re technlc.lIy me.ninlfl:l te,.• 
Or .ho" phn.es thaI ch.r.etorl.e s report .nd m.y be u.ed •• 
Indu enmea for C... lolir.1 the report. Key word. mu.1 be 
.elected .0 that no ..curlty cl...lfic.tlon I. required. [d.at! 
hera. such II equlplllent "'odel deallllltion, tr.de nIIme, mlllt.". 
project code n.l:le, lIolraphlc location, m.y be u••d •• ke, 
words bIOI wUl be fullowed by an Indic.lion of technlc.1 con· 
tellt. The ..alpment of link., ruin, .nd wellhlS II option.l. 

lTNr.T .A~~TnFn 



UNCLASSIFIED 


UNCLASSIFIED 





