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EFFECTS OF HYPMNOSIS AND BIOFEEDBACK UPOMN THE
REGULATION OF FERIPHERAL SKIN TEMPERATURE

RALFIL L. PIEDMORNTY®
i Vimgont's Hargital

Sumemary~—The purpose of this study was 1o examine the inHueoc of
ypeosis on the regulation of peripheal skin wmperaare,  The independent
variables were the presence of a lypuotic wance during e session on checmal
regulation sl e number of crials receivedd. A two-factr mized-desipon aealy-
sis of varmsce with repested messures on ooe facor showed 2 sigoificaon main
effer for trials sl a significant interaction bewesn bypoosis and cools. I
may be comcluded st bypnosis, in conjuncrion with thermal egulacion -
nigaes, exerts o significant wfleence over peelormance,  The wgnitive charac-
teristics influenced by hypoosis may acceunt for this finding,

Becent tends in hypnotic investigarion have shifred from incerest in {actoes
involved in hypaotic susceptibility and irs concomirant state w che influences of
hypuosis on other psychophysiological processes. To date, research has yielded
positive and encouraging results in every area, from behavior modificarion
{ Kroger, 1977) to treating sexual dysfunction { Alexander, 1974; Cheek, 1976)
and the clinical applications of biofesdback {Duniels, 1975}, The purpose of
this study was e examine the influence of hypnosis on the regulation of periph-
eral skin vemperamre when using biofesdback.

Fuller {1974, p. 39 defines biofeedback as *, . . the use of ingrumentation
o mirror psychophysiological processes of which the individual is not sormally
aware and which may be brought under voluncary conmrel”™  For mdividoals oo
employ hiofeedback successfully, they musc first be able w amend selectively
particular physielogical processes.  The individual must then develop various
straregics of specific, sensory imagery pertinent w the specilic funcion o exiend
conscious conred over che proces in question.

To awain this cognitive-sensory sensiciviry, individuals muest be able o
inhibit unnecessary compering stmuli. This facer of biofeedback s similar w
the salient processes iovelved in hypoosis.  Gailbraith, London, Leibovire,
Cooper, and Har (1970, p. 129} interpres hypoosis as ™. . a stae of narcowly
focused atcention in which the subject must inhibit other responses that may be
of a competing namee”  Although chere is a soong similarity between these
rwo dynamic processes, it is peesumed that hypoosis has a more potent influence
and therefore may be a valuable sdjunct w any application of behavioral regula-
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tion.  To support dhis assumpeion we look to the areas of psychology and medi-
cine where hypoosis alone las been successfully employed for conteol of phobias
{Deiker & Pollock, 1975}, treatment of acne { Hollander, 1938}, and in thecapy
following myccardial infarcrion { Kavanaugh, 1974).

Although there have been other investigations conducted using hypoo-
chermal regulacion, many had some serious drawbacks.  For example, Robers,
Kewman, and MacDonald (1973} noted ehat their research confounded che
variables of hypnosis and auditory feedback. Sull anodher limitation encoun-
tered ds the small number of subjects tested.  In many cases, the number of vol-
unteers seldom exceed 10 { Maslach, Marshall, & Zimbardo, 1972),  These indi-
viduals are usually selected on the basis of their having scored in the extreme
spectrums of various hypnotic scales and other testing instruments (Roberts,
Schuler, Bacon, Zimmerman, & Parterson, 1975). These facs are in oo way
intended o diminish the importance of these contribations, but w highlighe the
problems which reserice the generalizability of the findings. To compensare for
or eliminare the obove cited resrrictions, this siudy has a methodological para-
digm which is relatively basic.

The lowering of peripheral skin temperature was selected as the biofesd-
buck rask for two reasons.  Lowering temperature fovolves the activation of
pliysiological systems which are the antithesis of the apparent physical state in a
hypootic mance,  1f hypnosis is more than a stare of physical reloation, per-
formance on this task may be potentiated by hypoosis.  Many presume hypaoosis
te be merely a state of generalized relaxation widhout any cognitive components,
It is the author’s contention thar relaxarion is not necessary in hypoosis. I re-
laxarion were significans, then subjects under hypnosis would not be able w
perform the selected task, since @t requires acrivaring physiological systems
which would be contrary tw the perceived stare of hypnosis.  For individuals to
perform the task successfully rthey would need o remove themselves from the
rrance during the process. It woubd then be predicred thar there would be oo
staristically significant difference between the groups with and withour by poo-
sis.  IF the aforementioned hypothesis were supporeed by the resuls, namely, if
those subjects under hypnosis lower their temperaires significantdy more chan
subjects nor under hypnaosis, then reluetion connot be vsed o account for che
results, A more renable bypothesis would focus on the cognitive processes, such
s incrensed concentrarion and prearer flexibiliy to direce and focus this amen-
tion, which resule from the induction procedure. It is important to note that
the sk selected for this stady was in no manner w create o physiological con-
flice within the subjects by having them learn a eesponse contrary o a naneral
state,  Hypnosis is a particular copnitive set and che concomitane physiological
response is dependent upon the type of imagery employed during the induction.
[The interested reader should consule Kroger (1977) whe presents severl in-
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duction procedures in which relaxation-relared imagery is oot used ] The sug-
pestions given w lower dermal temperanres were done using cold relared imag
ery, ie, imagine your hand in o bowl of ice water or snow, and in this manner
the resulting soress, if any, was minimal,

The independent varizbles were the reception of an hypnotic inducrion
prior o the thermal regulation session 2nd the number of trinls during each ses-
sion., It was hypothesized thar che interaction between the two variables and
the effects of hypoosis alone would be significan:.

MErron
Subjects
Subjects were 42 undecgraduate studenes, 27 females aod 15 owales, Mo sabjec bad
ewer previowsly been hypootized.  All volunreered. Dt for teo subjeos were discanded
for errirs in measurement of wemperature during their biofeedbadk sessions,

Agriraratas

The equipment mnssted of 3 Marco BioSystems, Inc cemperstore monine, Model
Mo, TM-301.  Also, a July 1977 issue of Psyckology Today amd the Stanford Hypratic
Susceptibility Scale, Form © { Weitzenhoffer & Hilgard, 1962} were wtilized.

Procedurs

There were two groups, o cach of which 20 subjecis were assigned theoagh 2 process
of residual randomizastion.  This is 0 protess by which subjecis are randumly ussigned w
thseir pespective experimental groups with de okl of o wble of moden smnbes. Bach
experimental group is assigoed a parioalar number, eg, 1, 2, 3, ac, and when dhat
digit appeass in che oumerical ssquence of andon members i will dewermine the wondic
tions to which subjecs are assigned.  Owoe 8 partioalar group receives the regquined aume
ber of subjects, its corresponding number is diopped. This process is repeaced uoeil all
experimwemal groups are filled.

Eacly subject was given ohour 3 min, 00 converst with the experimencer, adjuse 1o
the siuatien, and generally relax before the experiment began.  Ar shis cime, che thermis-
tor was miped 1o U madial plilange of esch suljec’s right middle finger. 1o che 8- 3%
1ik-fe. room a comtant temperamure of 76° was maintaieed.

it thwe conteol group, each sabjec was inseructed e focus on a poing on che opposite
wall while the experimenter read an aticle dealing with tse hiscory and coreem uses of
lypsosis in e clingcal serting {Godeman, 19770, I wok 15 min. o read chis passape.
This pussage wis empoyed o intoduce a procedural conerel, ramely, & constuxy of
conditions, inte the experimental paradigm.  Sinoe subjeos in the experivental group
are t be cead a bypootic induction prior o the biofecdlack session, subjeas o the conttul
proup needed 1w be rend a passage of comparable lengeh prior o theic bicfeoiback ses-
sions. In this manser, more validity may be bent o consequent statistical contrases of dw
o groups.

After completion of ehe srice, the experimenter lelt the room, and an assistast o
tered o conduct the biofeedback session.  On entering, the assisane mmed on che tem.
peramare moniter and resd the instnemions o lower peripheral skin remperacure fom a
prepared scripe oo che subject.  Communication during chis session was dene soley by
the assistang 10 the subjecs.  All verbal inersctions were read from @ propared scripe.
The same scripr was employed for all subjecs,

Adier e instructions were read, @ baseline temperamure was established.  The suls-
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jeots were then instruceed to tuen theit eyes from e fixed point oo the wall w0 e gad
aned e lights oo che eemperatere moniter of the gght. The assisant sat 1o front of te
subects, our of immediate view., The atcempe to lower temperacure began.  Readings
were taken svery 2 min, for a total of 10 min.  The subjects were spoken to after Teials
2,4, and 3,

When e thermal pegulbation task wos counpleted, the subjens were insrucced tw
remain seared in the clair with their eyes closed. The temperstare monitor was mrmed
aff and the assistant caited,  The experimenter retuned, vemoved the thermisor and
immedizrely inseructed the subjects s open their eyes and refocus o the lixation poine.
The Sanford Hypnotic Susceptilality Scale, Form © was chen administered. Al 12 qasks
were given and a susceptibility score caleulssed,  The subjects were then removed from
their crances and debriefed.

In the experimental group, te subjects were st slministered the Stanford Hypoetic
Suscepribiliny Scale, Form €. On the ompletion of e elevenh sk, the suljeos were
given imstracrions w open their eyes and ook ar the fized poing on the wall.  They were
iuformed thae they would remain in a state of hypnasis while they did chis,  The experi-
meneer then esplained w them cher an assisam would presently emer the oom and
conduce che thermal regulation session,  This procedure ook approximsely 30 min.  The
experimenter then beft the room and the assistant entered and began the biofeedbuck ses-
sivn. The assistant, blind w the experimental condition of the subject, performed dse
hinfeedback session using the same format and prepared soripe as used with the coneol
Eroaup.

After ol session, the assistane instructed subjects o close cheir epes and relax.  The
assistans left the room amd the experimenter returoed,  The subjects were removed [rom
the wrange and e finol sk {post-hypootic amnesia) was scored,  Subjecs were then
dehricfed.

The indepeodent variables were the recepeion of a bypootic trance before the thermal
regulation session and the oumber of arials (five consecarive tials, esch of 2 min.
duration ).

HREsuLTs

Data were nnnlyzed by a two-factor mixed-design analysis of variance with
repeared mensures on one factor,  There were six observarions per subjece {one
baseline and five raining) and 20 subjects per group. There were two inde-
pendenr groups.  The analysis was executed oo an IBM Digital Compurer.

In the analysis two significant effeces emerged, wials (F = 816, ¢ <
0001, MY = 6.4} and the interaction of hyponosss and trinls (F = L0ST, g <
00001, MF = R6).  As can be seen from Fig. 1, there were significant changes
in temperature over trinls, with a gradual sloping of temperature upward re-
corded.  Subjects maintained significantly lower eemperaures during the Firsc
trial than on subsequent trials.

With respect to the interaction berween the two varinbles, hypnosis and
trinls, subjects who were under hypaosis when receiving the biofeedback were
able o maintain their cemperarures ar significantly lower levels than those sub-
jects who were not in hypnotic wances ar the me they entered the thermal
regulation session. This indicates a significant capacity o control remperanre
while under a hypnoric rance over trials,
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As can be seen in Fig 2, there were decreases in temperamure on Trials 1
and 5 for those subjects who were in a hypootic trance. Mo such decreases were
recorded for those whe were not in a hypootic rance while receiving the thermal
cegulation session.  The two groups differed initially in remperamre and
theoughour the entire experiment.

Dhscussion

The results suggest some inceresting insighis inm the processes of hypoosis
and biofeedback, The hypothesis that hypnosis alone would be sufficient
artain significant changes in desmal temperature was not supported by the daa
This finding is in keeping with research by Edmonston and Grotevant {1973)
who concluded char hypnosis alone is net 2 sufficient conerol for the removal
of interfering skeletal responses encountered during insumenral awtonomic
conditioning.  However, it may also be possible it the operational similaricy
berween hypnosis and biofecdback may be large encugh o minimize the in-
fluences of hypnosis within the experimental siouation.

In a swedy by Maslach, Marshall, and Zimbardo (1972}, it was concluded
that hypnosis provides ™. . . conditions which permic a greater than norimal de-
gree of generalived reluxation . . . and enhanced concentration upon a given
relevane dimension” {p. 604). It is this poinc which serves o highlight the
potent cognitive influence hypnosis exeris upon physical systems.  As was illus-
wrated by the results, subjeces who were under hypnosis, although not performing
in the desired direction, did maintain significantly lower skin remperarures than
subjects who were not in 2 hypnotic state.  Physiologically, relaxarion lrings
gbout a dilation of the capillary nerwork proximal to the cutaneous lining great
encugh to increase temperature in the dermal serucrures.  Such periphenal in-
creases in temperature have occurred during a “neuteal” hypootic seate, ie, the
hypaotic state before any type of suggession is given for specific dhanges.
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Therefore, it can be concluded thae dhe increased actention ( Kroger, 1977 ) and
the associated cognive specificity thar hypnosis precipirares enable subjects tw
gain increased control over their physiological systems when given the sugges-
tion to do so.

It is interesting to note in Fig. 1 thar both groups had high inirial baseline
temperatures, which reflect the degree of relaxation of subjects. However, the
liypoosis group maintained o lower dermal temperarure throughour all wrials of
the experiment. This further suggests thae relaxation might be of linle signifi-
conce in inititing and maincaining a hypootic sance. Perhaps having subjects
merely sit in o comfortalle chair for a period of time was sufficient o produce
the observed relaxarion. The cognitive arousal associaced with a trance may,
however, be responsible for the lower tem peratures recorded for the experimen-
tal proup,  Being in a hypootic tance may not necessitate being more pliysio-
logically relaxed than o nonbypootized subject. Were this the case, then the
hypaotized subjects would have higher dermal remperatures than the nonhypno-
tized subjects. Fig 2 shows this is nor so. 1o can be furcher eoncleded char
aonhypnotized subjects did not go into 2 spontaneous hypootic stare when asked
to stare ot a fixed poine and be read a 15-min. arcicle, since hoth groups would
have maintined equal emperatures.  This, again, is nor evidenced by the
results.

Also of importance is the role of feedback within the experimental simua-
tion,  ‘The increase in subjeces’ idensensory acuity, employed in biofeedback,
enaliles them ro employ more effecsively their cognitions o manipulate the ac-
tivities of various physiological dimensions.  This facror in conjusiction with
the natural cognitive predisposition associnred with an hypnotic stare can exest
a powerful influence over bodily functions. The use of hypnosis w activate
cagnitively varous functions was employed by Maslach (1979). Through che
use of post-hypnotic sugvestion, subjects were able to arouse their physiological
systems on cue. This fact was acknowledged by Schacher and Singer {14749)
in a re-cvaluation of thar study during their debate concerning the effecs of
emotional arousal  Perhaps the use of lypoosis with biofeedback procedures
may he effective in crearing cognitive drive staes which can monitor, contsol,
and change sny oumber of internal systems,  The hypothesized interaceion be-
raeen hypoosis nnd teinls was substantiated,

Besearchers should atrempt to delineate the roles hypoosis and biofeedback
peeform.  In this manner, it may be possible w develop optimal scraregies which
permit individuals maximum control over their internal systems.  The path o
this goal presents several obstacles which must fitsc be circomvented.  Some of
these difficulties will now be noted,

Maslach, Marshall, and Zimbardo {1972) suggest thar feedback during
thermal regulation sessions serves as a distraccion and so exerts a negative effect
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Present pesearch seems o lend some credence to this viewpoint, As wag re-
ported in Fig. 2, there were increases in temperarore during Trials 2, 3, and 4
for subjeces in the experimental geoup, although these increases were nonsipnifi-
cane. During the post-experimental debriefing session, 12 out of che 20 sub-
jects in the experimeneal condition repored thar they did not acem] o the feed-
back until the second wial. These subjects reported primarily employing their
own imaginative sensations o accomplish the desical response. When they did
arrend o the feedbock, diey fele it distacting amd felt thae they could nor control
the temperature as well.  During the final wials (4 amd 5} they no longer fo
cused on the feedback monitor and sgain relied on dheir own techoicques. As a
result, subjects believed thar they were berter able wo conreol the wem peruture.

In chis study, feedback was given for both increases and decreases in tem-
peramure, When feedback s given concerning increases in emperature, which
is not the goal of the sk, subjects might be forced m broaden dheir cognitive
approach o the sk, aned this could increase the subject's soress and reduce the
hyprodic influences.  Another possible antiface may be the type of feedback
given, ie, auditory or visual. The type of mechanical feedback elicited by the
feedback monitoe could derrace from the depeh of the subjecss’ hypnotic eance.
Such cocurrences may arise from several facoors, one of chese beings, requiring
subjects o invest wo much oteention o interprecing the feedback stimuli. Al-
though there was some [eedback diseraceion in this soedy, s inlluences were o
potent encugh w diluce e effects of hypnosis complecely over che thermal regu-
lagion teials.

It is probable dat the tvpe of feedback may increase the difficulty of the
regulatory sk for the individual in a hypootic tance, bt in no way oeutralizes
the effect of hypnosis over the test period.  Development of feedback tochnigques
more compatible o the hypnotic stase may be vequited. Perhaps comparisons
of various feedback procedures mighe yield stravepgies which can oprimize sub-
jects' performance and hypnotic stre

Also o be considered is the length of the feedback sessions subjecs re-
ceived in this soudy.  Temay be likely dhae the one 10-min. session @5 insfficient
for subjects to master propedly te wssigned wsk and so lessens the hypnotic in
fluence.  Ir seems likely that the extension of wraining may peoduce a more dis-
tinct change since the greatest differences hetween the two experimental growps
vocurred during the lase rwo rials.

It is the opinion of the author that hypoosis can be o valuable adjume
thermal learning.  The cognitive charucieristics associared with hypnosis allow
maoce effective performance over biofesdback waining sessions.  Research should
focus on determining whether or not the sirategies learned for thermal regula-
tion under hypnosis will be as effective for these same individuals when they
are not under hypnosis,  In this manner, it may be possible to decenmine just
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how often hypoosis needs be used in treating and controlling various paycho-
physiological sysiems.

From this study, the following conclusions can be drawn: (1) The cogni-
tive spevificity characteristic of hypnosis enables more stable performance over
wrials. (2) The combination of hypnesis and biofeedback can yield signifi-
cantly betrer results than the use of hypnosis without feedback procedures. (3)
The use of sane types of feedback may have incrensed the difficuly of the
thenmal regulacion task, as well as discracting subjects during their brief training
period.  (4) Relaxarion is not a necessary or sufficient component in the
inducement of an hypootic stare,
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