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ABSTRACT

This study was concerned with changes in palmar perspiratlon level
due Lo a stress-producing situations IThe relationsihip of thls measure to
monliest anxlety and the perscnalily scales on the Minnesots Kulbiphasio
Personality Inventory wes also investigsbed, ag well es the ellect of tonw
gion on ability. to recall nonestressiul ond stress-producing memories.

It has boen known for quite some Liuze that body perspiration 1s conm
trolled by the perasympathetlc and sympathetic branches of the autonomic

nervous systen, Hecont research of Kamal

and others, indicates thal sweat

glands on the palmar surfsce of the hand are minimelly sensitive to thermal
chanyeny and extremely sensiiive to stimulation by the sympathetlic nervous

gystenm g8 influenced by psychlc factors, such as tension or siress,

The subjects used in this study were a class of forty-ono fesale
student turses at the same level of training, These subjects were given
an oral examination in which they were ssked to define tweniy terms, ten
easy and ten difficult, During the exasinaiion a paluar persplration index
was obtained from each subject, 4t the nexbd class perlod, the ilnnesota
Maltiphasic Personallty Inventory wes adainlatered, from which the Taylor
denifest Anxiety Scale could also be scored, The baseline or relief
perspiration index, along with the sludents' ratlng of "lifficult® or
Yeasy® for each berm, was also taken ab this tine,

A colorizetric technique was used in recer:iing the perspiration indices,
and average readings were then determined with a densiometer,

3 Ay Kunos cited by O, H, Mowrer et sl, Psychothersoyt A Symposiun
on Theory and Research, (New Yorks Ronald Press, 1953)s ppe £2
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The following resulis were obtalneds

1. A significant dilference belween the tension and relief perspire-
tion indices, The critiecal ratic of L5, was reliable beyond the
o1 level of mrxﬂdﬁme, Thirtyefour of the forty~one subjects
had 8 highor tension indext,

2. A significant difference between the recall of %easy® and “difficuli®
terns, The oritical ratio of €,09 was relisble beyond the 01l level
of confidence, Thirty-eight of the forty-one subjects remembered
nore "eosy® terms then "difficult® ones,

3e The Taylor Scale of Manifest Anxiety correlated .37 with tension
indlces and 422 with rellef indices,

Ls There wers no relislle differences between e high ®perspiraticn
index" group and & low "perspirsiion index®™ group on the M,i.P.I,
scales,

From the resulis of this and previcus studles, the perspiration index
would appear to be @ relisble measure of tension a8 produced by stressful
situaticns. IV slso sppesars to have some relationship Lo manifest anxiety
as measured by the Tuylor 3oale on the H.M.P.l.

The stress situation in the present stwly produced significantly greater
recall on “easy® terms es compared with "Cifficult® ones, which is further

evidence for & concept of defensive forgetting,
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CUAPTER I
STATEXIRT OF THE PROBLEM

It has been known for guite some tine that body perspiration is
controlled by the pavesympathetlc end sympaihetlc branches of the asutow
nomic nervous system., ZThis eystem is, in turn, controlled by the hypo-
thalomus and other parte of the bmm.}' Recent research of Kum2 s 8nd
others, indicabes that the sweal glands om the palmer surface of the hand
are minizally sensitive to therval changes, and extremely sensitive to
ptimidation by the sympathetic nervous system as influenced by psychic
factors, such ea tenslion or stress, The purpose of the present study ls to
iavestigate furiher the sensitivity of the palmar perspiration technique as
8 measured of tension.

Kore specificallys the present study was concernsd withi (1) changes in
the palmar perspiration level due to tension or stressy (2) the relationship
between the palmsr perspiration level and a measure of manifest anxiety}

(3) the affect of tension on ability to recell nonmstressful and stress
producing memories; and (L) the relationship betwsen perspiration index
and porsonality scales on the Minnesota Mulbtiphasle Personality Inmtary"’.
Imortance of the Study, 4 great desl of research has been done in experie

1 C. Yorgen anl B, ﬁmm’f ..'1 siolord 2l
HoGraw=ilill Book Company, Int., 195Q)s Ppe

L d
2 4, Kunos cited by 0, H, Nowrer et al, ‘g%\cmmm%é 4 sympostus on
Theory and Ressarch, (New Yorks Ronald Press, 1953) ppe 2<7=2cds

33. R, Hathawey and J, C, MoKinl '
: o &, MeKinley, The Kinnesota Yultirhasio Personw
2lity Inventory and Kanual,(The Psychological Torpes New Yorky 1547)e

svcholory, (New York:
{3
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'mtal psychology to cbbaln physlologloal measures applicabls to the study
ef peychological problems of &1l types. AL the present time, there secms
to be an increasing concern with problems cenbering arcund the effects of
stress and anxiety on the traditional aress of perceptlion and learning, An
independent measure of tenslon would be uwseful, particularly if such a
meagure could be ghown to be rellable not only for groups, bub also for ine
fiividualm In this study an elfort wos made to investigats Durther one
such technique of oblaiaing an independent measure of tension,



CHAPTIR 11
RIVIES COF THD LITERATURE

The earliest extensive study of human perspiration was dune by Kuno,

a physiologist, After careful and detailed study, he concluded thal there
are two distinch neurological centers for controlling body perspiration.
This conclusion was sirongly substantisted by what he termed "thermal®
sweating and "emotional" sweating, “Thermal" sweabting, which is concerned
with body heal regulation, is evidenced over the entire body in genersl,
but not on the palms of the hands or feet, "Dmolional® sweating ccours
on the palms of the hands and feet, and alsoc in the arupits of sexually
mature human belngs,

"Cmotional® sweating appears little affected by, and completely ine
dependent of, thermal changes to an optimum point. That point appears when
the individual is in an environment of intense heat and realizes its danger,
Palmar perspiration is then inltlated which serves to ald the individual
in his attempt to leave the threatening envircmment, Noistening the surface
of the palm of the hands and f=et has two effects which facilitate muscular
work, The {irst is that moisture increases the friction of the hands and
feet with objecta they contacts The second is thai the sense of touch
becoaes more acubte as Lhe {ricilon increases. The expression, “"spitting
on the hande®, is found in several different languages and has undoubtedly
developed because of the effects of moisture as described above,

"Zmotional® sweating occurs when the individual is involved with mental

problems such a8 mental work, conflict, tension, frustration, anxiety, ete,
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It slso occurs in times of danger, whether real or anticipated, Kuno found
wide individual differences in the activity of the sweat glands of the palms
of both hands and feet, He noted that some individual's palms were usually
dry, where others were extremely moist. Those individuals who hed dry
palne gppeared to sweat only small amounits when stimulated, whereas, the

. other group would perspire profusely. He devised & orude and not too
successful technique to measure this perspiration, After developing this
technique, he noticed that the distribution and ameunt of perspiration
would vary on different aress of the hand and alse from ons hand to the
other?,

The next Lmportant advancement in the study of palmar perspiration was
mads by Silvermen and Powallz. They developed further the Ycolorimetric"
teohnique of meagsurement and tried it on a group of rwspif.alized psychom
nourotic patients, For a control group Lhey used members of the hospital
stalf, In order to compare thelr results, they quantified the obtained
data on & fourwpoint seale, This scale was established for different emounts
of perspiration from a smell amount to an extreme amounte They then compared
results and found that the neurctie group had a characteristically heavier
or larger amount of perspiration undsr normal hospital conditions,

Wright and Wit.mlls

compared a group of neurotics with a group of
psychopaths on the palmar perspiration method introduced by Silverman and

Powsll, The neurciics showed more perspiration than the psychopaths,

1 A, Eunos clted by O. H, Howrer el al, Fsychotherany: A Symvosium
on Theory end Research (New Yorks Ronald Press, %:?53 Js PPe 227e2Ce

2 Je Ju Bilverman and V, E, Powell, "Studies on palmar sweating",
American Journal of Medical Sciences, 2081 pp. 297-305, 19LkL.

3 £, Wiright and L. Witzell, cited by O, l. Mowrer et al, ops Cite, ps 230.
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‘ﬁmir investigation provided further conflirmation thab palmar perspiretion
was & correlate of anclely, Thelr study was conducted at a U, 8, Naval
convalesoence hospisale

Glad%mh mado some interesting extensions and reflinements of the
Silvermon and Powell technique, He mmm’%d the technique so that it ocould
be eppllad to a group situation, and alse introdused a photometric aethod
for meaguring the perspiration prints, instead of comparing them Lo & stands
ard, as Silvermen and Powell had dones He employed the colorinmetric teche
nique to messure the peneral level of palmar perspiration in classyooss
of aghivel children under different or verying ¢lrcumstences. By modifying
the technigue end glving careful werbal instructions, his subjects were
able to apply the test to themselves. According to his findings, the
inoresse in palomoy swealing ocours under conditions of paln, sensory stime
ulation, intense hest applled to & locel ares, mental arithmetic, cunstlicn,
piyelicel labory wental and physical malfunction, genoral alertness, sopectaos
tionm of Aifficuliy, end stbespted deceptions Fhysicsl exhaustlion, poor
physical condition, snd feslings of well-being tended to decrease palmax

swaaty |

Recently, W has used palsar perspiration messures experisentally
%o indicate resistence by patlients during therapy. He found & Ligh degree
of relationship between patlent's selferalings of tension changes and thely
perspiration index during therepy. The perspiration index of the thergpist

, b Re Cladstone, A group test of palnar sweat®,

Poychologyy L8t ppe 20«49y 1953
5 Yowrar et aly opy Clley ppe 231m2L1s
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was glso taken, and in many cases the thersplst's perspiration index wes
higher, but more siable, than ‘t.imt of the patient. The perspiration index
offers a promising technique for Lhie measure of tension in therapy sessions,
cm:.aé
personality factors, correlated the palmar perspiration indices of thirty

subjects with thelr scores on the Taylor Anxiety Scale befores, during, and

s in a study on palmar persplration and its relationship to

after stress, She found & correlation of .2L before stresa, .49 during
stress, and .56 after stresa, She concluded that the palmar perspiration
index i3 a relisble measure of emotional tension upon exposure to a stress
situation, OShe divided her subjects into an upper and lower group on the
basis of thelr perspiration indices, and found that the high group had
significantly higher scores than the low group cn the 3chizcphrenic, Social
Interest, Depression, Psychasthenia, Psychopathic Deviate, and Paranola
scales of the Minnesota Multiphasic Personality Inventory. o significant
differences were found on the rexaining scales of the ¥.M.P.I,

The Taylor Scale of Hanifest Anxlety is composed of fifty selected iteus
from the M.X.P 1, This scale has been used to discriminate between anxious
and noneanxious subjects’s In thelr resent study, Bitterman and Kniffin®
successfully used the Taylor Anxiety Scele to select low and high anxiety
gubjocts, OSubjects with Taylor scores between one and eight couprised
the low anxiety group and iLbose with scores from twentyesix to forty-four,

6 M. U By Castle, "Palosr Perspiration as an Index of Tension and its
Relationship to Personality Factors", An unpublished Uaster's Thesis,
University of Houston,

7 J. Taylor and K, Spence, "Relationship of anxiety level to performance
in serial learning®, Journsl of Experimental Peycholory,lls ppe €1-6L, 1952,

8 U, E, Bitterman and C, V, Kniffin, "ianifest anxiety and perceptual
defense", Journal of Abnormal and Social Psycholopry, LS, 2, ppe 248252, 1953,




the high anxiety groupe 7
Another ,aapec@ of the present study ls concerned with the effect of

? ,'v memory studies

stress or tension on memory. From the time of Ebbinghaus
have been et great g.nnergst to peychologists, Of pertinent interest is the
study by Zeigarnik™® which was concerned with the effect of cozpleted and
uncompleted tasks on memory, She aduinistered seversl tasks to the subjects
and they were peraitted to complete somo of them and were interrupted on
othors, BShe later esked the subjects to recall as many of the tasks as they
could, In genersl, the subjects remsubered more of the unfinished tasks

in comparisen to the completed ones, Her interpretation was that tension

is wuum@d wntii & means for its reductlon is svailable, The relationship
of mamory for unmmplema tagks, as m@m‘ to completed tasks, became known
&3 the "Zelgarnik effect® and has stimilated a great deal of work in this

area, |

| Yany recent studies have involved memory, problen solving, and forw
getting under conditions of frustration or tension in aéo—involvad and non
ego~involved situations, M-mignma a study using pussles on :tvm

groupsy one of nﬁiﬁh wag told that the properties of the pﬁsﬂea were being
studied, and the other group wes told that &:.nw were being subjected to an
intelligence test, At the conclusion of the experiment the subjects were

ssked to recall the puszles they had ettempted, The subjects in the non

? 0, surphy, Historieal Introduction o lodern Peychology, (New Yorks
Harcourt, Brace, and Company, 1951), ppe 17L=181, 1951,

10 mid., po 301,
n 8, Hopenswelg, "loedwpersistive and egv-defensive reactions to

frustration es demonsirated by an experiment on repression®, Psychological
Roview, 48, ppe JLw=3L9, 19k,



ego=involved groay remezbered more incompleted puszles, and the egowinvolved
group remembersd more completed puzales, The ‘mherpretation drawn by -
Rosenzwelg was that the non ego-involved group is under little or no tension
and that theﬁ.r intérwﬁ‘ was aanwmd mainly on the task, The ego=involved
group felt threatened after every fsilure and forgeiiing came inlo play as
an epgo defense mechanism, The preater the amount of ego involvement, the
grester the amount of defensive forgetiing.

Rosexmmg in 8 later study, found that in formal situstions,
opposed to informal situstions, subjects recalled completed tasks or problems
more than incompleted, dus Lo ege delensivenssa,

Alpfsrn did a study on nemory for completed and incompleted lasks as
& function of personality, Her conclusions are as follows: "Selective
recall is not an isolated process, tub is instead subject to certain basic
laws which funetion in the service of self~esteen needs of the personality
as a vhole. It is the subject's personality, and not the experimenter's
Aufgabe, which deternines the conbext for the subject." Two patterns of
selective recall were isclateds (1) recall of fallures or incompleted tasks
indicates that the individual has a strong egoe, and (2) recall of completed
tasks indicates the individualt's self-esteam is threatened and that he has

12 3, dosenswelg,; "An experimental study of ®repressicn® with special
reference to needwparsistive and egoedefensive reactions to frustration®,
Journal of Experimental Paycholorys 324 pps 67=74, 1943,

13 7, C. Alper, ®lemory for completed and incompleted tasks as a
function of pamnaiity correlation betwsen experimental and personality
data®, Journal of Famomlitg, 17, ppe 10L=137, 19L8,



a weak egoe 9

in his studies on repression using the interruption technique, Glimnm
found evidence Lo support his first hypothesls, that "as siress increases,
the recell of incompleted sctiviiles deoreases®, His second hypothesis,
¥s8 stress increases, the recall of cmmplét.ed agtivities increases," wes
not substantiated by hls findings,.

In thelr study oen the conditions of self-defensive forgetting, Sanford
and Msamlg found evidence to support the following propositions "Other
things belng equal, sell defensive forgetting ls most likely when Lhe need
to regain selferespect is maxinmal and when the possibllities of sccomplishing
this by constructive striving are minimual®,

The results of the studiea clted tend to indicate that the palmar
perapiration technique of messuring emotional tension is & very useful and
workable method of measurement, A general theme or trend is evident in the
various studies previcusly discussed regarding memory for completed and ine
completed tesks, This trend indicates that mesmory or recall is & function
of the amount of tension and anxiely crested within the subject in particular

situstions,

L A, F, Glixman, "Recall of completed and incompleted activities under
;a?igghgegmea of stress", Journal of Experimental Psycholopy, 39, ppe 201e
9 8 FiTe

15 5, ¥, Sanford and J, Rissen, "ihat are the conditlons of self-defensive
forgetting®, Journal of FPersonality, 17, pp. 2llm260, 1948,




CHAPTER 111
HETIODS AND PROCEDURES
1, BUBJECTS

The subjests for thig investigation wore 8 class of forty-one fonale
piudent murses, They were sll st spproximately the same level of tralning,
and teling thely introductory course in goneral psychology. o stbapt was
mede to control age limits or intellicence,
| IT, VATERIAL AND APPARAZUS
Pergpiration Index. The wethod used for obleining the perspiration index
was Gladstone's™ modification of the Silverzan and Powell? techrique. The
sonsitised peper used in the messuresent of the palmer perspiration was
propered in the following menner. A five per cent solution of tannic acid
wag prepaved and Liltered, IL 1s sdvisable to use the acid solution within
& few doys after preparation because it will not remain stable for a long
pericd of time, This acid solution wss poured into & glass contalner larger
than the sise of the paper to be treated, A high grade paper (Dietegen
muber 1584) of fairly unifors trsnslucence was issersed inm the solution.
Several sheets of puper can be trested ab the sane time if caution is observed
go thab thé solution 1s evenly distridubted over the paper with no dry spots
due to paper sticking together or to alr Lubbles., The paper is permitted to
remain in the acid solution for five mirutes after the last sheet is added,
The pepers are then carefully pimmed by a corner to some string thet has
been put up in & foshion simllar to a clothesline, Each paper 18 hung so

i Cladstone, ope cibs
2 S5ilvernan and Powelly ope cite
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that it avolds contact with other papers while dryings Vhen dry, the pzpers
W be stacked end kept in an envelops until used, The paper may be cub to
the desired size (27 X L") before er afber tennic acid treaiment.

A salt solution of anhydrous ferrie chlorids and reagent grade acetone
was prepared by mixlng thirteen grans of anhydrous ferrie chloride with LOO zl
of acelones Three drops of resgent grade hydrochloric acid (H C1) was added
to stabllisze the soluticn. Cladstone substliiuted chemlcelly pure aeelone,
which i3 quick deying, for the slow drying solvent used by Silveruen and
Powell. L&s;mj mm bial by adding three drops of K Cl Lo the anhydrous
ferric ahl@ricﬁa ip scetons he could stabllise the sclution so that it could
be used and kepb almost indelinitely in a brown, wellestoppered bottle to
protect the solution from light and evaporstion, This solution is a great
Laprovenent over the one used by Silverman and Fowell, and it bas about the
sane concantration ss the original solution.

Individual wooden scales were made end siandardized to & constant
weight of 500 grams, which is siightly eover the ideel weight of cne pound
found by Light¥, Esch subject used a scale while palaar perspiration indices
of teusion and relief were being cbiained,

The instruzent used Lo measure the smount of perspiration on the sonsie
tized paper is called & ﬁmM o It mossures the amount of light coming
from 8 constant source thab passes through tho paper and darkest part of
the print; and through & constanbeglsed opening onto a photoelectric coll,
“hls cell 1s activated and the current passes through an stbached microw

3"1&5;&1‘&, cited by Nowrer eb aly ope cibey pe 2306
b ragn, id, pe 220,
5 Gladatoney ops cibe
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ameter, and then deflecte the needle giving a resding in micrommeter
unite, Readings are obtained for esch of the three fingers and an sverage
resding is caleulsted for sach indlvidual,
Minnesota Multichasie Pergonslity Invemtory, The U.i.P.I.% was adainistered
socording to the stendardized instructions for adzinistration as listed in
the mermals The nine M.4.F.I, scales used were considered in regard to
;heir inferences aboub normal people, and shall be descrided from that standw
point,

1. Hypochondrissis scale (Hs)e The hypochondriacel individual is the
type who develops vague paing and complaing of body malfunction in stressful
or unplessant situations, IHls paln and discomflort is difficult to identify

and not usually basod on organie causes, He adjusts in the above manner to
obtain sympathy from others end to relleve the unpleasant,; stressful site
uations

2+ Depression soale (D), A high D score indicates poor morale of the
ewtional type characterized by introversion, lack of melfeconfidence, a
tendancy o worry, and narrvowness of interest in stresaful situstlions,

3, Hysteris secale (fy). The person who scores high on the hysteria
scale {8 the type that develops actual physlcal symptoms when confronted
with emotional problems, Typical complaints are gastrointestinal, cardise,
writer's cramp; fainting, ete,

he Pgychopsthic Deviate sgcale (Pd). Asmong norsal individusls, a high
PE score indicates a partial absence or dlsregard of proper attitudes
toward sceial mores, The deviate usually becomes depressed when he dise

& |
8, R, Hathawsy and J, C, MeXinelyy The ldinnesota ¥ultichasle Pergone
ality Invenbory and Menusl, (The Peychological Gorpet hew fovky d/L7)e

PO
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‘wwm ne has been gullty of some esocisl behavior,

Se Interest scale (Xf), This scale indicates the tendency toward
nasculinity or fomininity of intersest pattern. There are seperate scales
for males and females. A high score in eliher case lndicates s deviation
of the basic interest pebiern in the direction of the cpposite sex,

6. Pararnols scale (Fa)s 4 parancid individusl is characterized by
overgensitivily, suspiciouness, and i very eagily threatened.

7+ Paychasthonia scale {Ft). This scale detecis the individual troubled
with phoblas, obsessions, and compulsiong, Usuelly the psychasthenle indie
vidual 18 in & stele of mild depression, chronic excessive worry, lack of
seli-conlldence, and has <difficulty concentrating.

8. Bchisophrenis scele (S¢). The schizophrenis type of individual
tends Yo be the chronlc “daydreaner”, When faced with sitress or conflict,
this individual tends to withdrew, become spathetie, and to deny or escape
reality,

9. Hypomania scale (Ma). This type of individual usually gets into
trouble for undertaking toe many things. Be is enthusisatic in stirring
up projects and then nuy lose interest before Lhelr completions At tlues
he ney even become depressed, which ls an idea contrary to popular opinien,
This depression is usually concealed, |
Tarlor Soale of Manifest Axmmtf‘ Taylor originally constructed the anxiety
geale for use in a ﬁ‘buﬁy of evelid conditioning. The seale was constructed
from spproximately two handred items from the M.M.P.l., which were submitted

1 Jo Taylor, ®A perscnalily scale of manifest anxiety", Journel of
Abnorae) and Social Percholorys U3y 25 ppe 205290, 1953
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vto £ive cliniciens along with a definiticn of manifost anxiety that followed
cmron*aa description of chronie anxlety reactions. The cliniclans ware
assked Lo designate the itexs indicabive of nmnifest anxlety according to

the definition. Sixtyefive items were selected on the basis of eighty
percent agreesent, or betber, The scale was later modified several times

and, at presenty conslaets of fifly of the originel sixty-five itens,

Mmgz Iigbs An exasination lizt of twenty terus to be deflined was prepared
for use ss the announced test. This list of terms was constructed so that
one-hiall of the items were difficult to defins, and one-hall were easy to
define, This test was glven to the subjecte ln an efiort to ascertein how
thelr recall would be effected by & tension or stress situation,
111 PROCEDURD

The procedure was divided into the following four partst l. Notify the
clase of a fortheoming best, 2. Cblain from esch subject palmar perspirabion
index of tenslon and list of recalled terme from test. J. Administer M.u.P,I,.
to a1l subjects end obtain scores of each. L. Obtain from each subject
palmar perspiration index of relief and a rating of *difficult® or “easy"
for each test item,

in part one of the procodure the instructor notified the class of an
izportant exazination to be given during the next class period, She sde
vised them to make good use of their time over the week end, Thoy were
also aduonished that thoy, a8 a cless, had not done too well om the previous
exanination, and that the forthoming exemination would ¢ount heavily on

8 ,
He Cameron, Ihe Psychology of Behavior Disorderss A Blosocisl
Interpretetiony (¥ W Loris Houghton WiLLlin Gompanyls 19%7e




tmﬂ.r somssber grado, 1

In part two, the class instructor made the followlng snncuncenenty
®Zoday Dre Shoar s with us to belp evaluate your tralning in peychologye
Iy, Shoor and I have prepered a 1ist of terms thet you should be able to
define. These terms sre your exanination, I will write the terus on the
board and you will be glven sbout five minutes to organize ywur thought,
after whichy you will be called upon Yo rise and define some term, or terma,
m“ The necessary materials to obtaln the perspiration index hed Leen
placed ab oach student's sead before class. The class was again reainded
to orgonize thelr thouphts,; snd told thet the exanination was to be oral
and 1% would begin in five simutes,

After flve minubesy Lhe asperimerder obtsined & palsar perspirstion
fndsx of venslon for each studand, wsing the colorlschris technique devised
by Silversan and Powsll’, iscluding revisions of Gladstone™ end Light™t,
Bogsuse this techniqus is mob widaely knowny the followlng specifie directicns
are included,

X¢ Everyons take the little plsce of speclielly treated peper on your
chaly and write youwr name soross Lhe botiom on the narrow ends
{Illuatrate on blackboard,)

2+ Bow gently blet the finger tips of your richt hand on your hande
kerchief or uniform, |

3a Bveryone ready? lYow carefully resmove the cover {rom the little
brown applicator botile and palet the sclution on the middls three

? 81lvernen and Povslly ope Gite
0 Cladstoney ops clbe
u Ldghty cited W dowrer et aly ops cibey Pa 230
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fingertips of your right hand down to the first Joints FPalnt the
solution on svenly so that the fingertips will be wellwcoated bub
nob axosasively coated,

Le Do not touch snything with the fingertips of your right hand,
Carefully repluce cover of spplicator bottle with your left hand,
Wave your hand so the solution will dry. {(Illustrate,)

Se How notice a rubber band wound around the shalt of your crude scale,
(Illustrate on blackboard,) In a few minutes when I give you the
signal; place the speclally trested paper on the platform of the
scale with the long side of the paper parallel to the long side of
the platform, How, with your left hand, carefully place the special
paper on the platlorm,

€s Everyone ready? In & few minutes, when I give you the signal, I
want you te plece the three middle fingers, that you painted witly )
the solutlions on the speclsl paper wilh Just encugh preasure to
rush end keep the rubber band, that you locked at a moment ago, down
to the block of woods Don't press harder and don't press lighter,
Keep the rubber band just down to the blook, Assume a comfurteble
positicn; this will last for three minutes, Ave your palnted fingede
tips dry? (Wait until all are drys) Pub your thres painted fingere
tips on the speclel paper. .pr the pressure even nr sbecdy for the
£ull three minutes until you are told to remove them, (Time lor
three nminutes, )

Te Tinel Renove your [ingers from the paper, Be careful not to sxudge
the prints, or blois, on the special paper,
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8, Take & plece of paper and write down ss many of the terms, thab

your ingtructor wrote on the board, 28 you Conl remesber,  Put your
name on your popers You will be given five minutes for recall,

{Materials were collected, )

In part three of the procedwrs, the grouwp lorm of the H.i.P.1. was
ammmré: to the subjocts according to the etandardized method of ade
minigtrations

In the fourth and last part of me. procedurs, a palanr perspiration
index of relief was obtalned using the technique ss cutlined in pard two
" of the procedure. The terss to be defined in the examination wers again
presented i:;l‘the sane order amd each subject was asked to rate, on paper,
sach term a8 to whether &he thought the tera to be difficult or easy,



CHAPTER IV
RESULIS

In analysing the results of this study we will consider in turas (1)
differences on the perspiretion index during end sfter stressy (2) differw
encos in recall on nonestressful and stress producing memoriesy (3) relationm
ship between the perspirstion indices and Taylor's Eanifest Amxiety Scaleg
sud (L) relaticnshlp between the perspirstion index and the M,M,.P.1, scalee,

For our firsh enalysis, Table 1 ghows thab the mean of the tension
perspiration indlces was L.37, with a standerd deviation of 2,29, The meen
of the relief perspiration indices was 2,65, with a standard deviation of
2,004 The mefﬁéian& of correlation between the Lension and rellief perw
spiretion indlces wes JL7. The standard error of the difference between
correlated means wes ,352, Ihe critical retic wes then computed to determine
if there was & significant difference betwsen the means of the tension and
rellef perspiration indices, The critical ratio obtalned was L9k, which is
significant well beyond the one percent levsl of confidence,

A chlesquare was cocputed Lo dotoruine il there was a significant
difference between the obtained and mcpwwd frequencies of the tension and
rellef perspiration indices, Table II ghows that thirty-four of the subjects
had a higher tension perspiration index, and that seven subjects had & higher
relief perspiration index, Chi-square was computed taking into consideration
Yates'! correction for low expected frequencles, %The value of the chiesquare
obtained was 16,48, which is significent well beyond the one percent level

1, g , : ,
He Garrett, Suatlstics in Pgyehelery and Edueation, (Hew York:
Longnans, Green and Goey 4GCs)y PPs €oU=ildy 1953



TABLS I
MEANS, STAKDARD DEVIATIONS, AND CRITICAL RATIO SETWLZN
TUE TEUSION ASD RELIEF
SPERSPIRATICN INDICES®

13

- { Moan 3Qng GQRQ
Tension Ly La39 2,296
Leolid

Relief A 2.65 2,028

# Significant beyond the .01 level of confidence
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TABLE 1X

FREQUEHCY AND CHI-SQUARS BETWEN
 TYE TSNSION AND RULIER
SPERSPIRATICH LXDICLS®
ji=ih

?gg&m 34
her
| 18,48 =
Relief 1
Higher o

 Significant beyond Lhe 0L Llevel of conlldence
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‘of confidence andy therefore, would ccour less then one percent of the time
by chance, |

The results of cur second analysis are presented in Table IIX, Zhe
noans, standard deviations, and & eritlicsl ratlo were determined for the
subject's memory of "easy® or "difficult® terms to define, The subject's
concept of "easy® and "difficult® was used in Teble III, The msen of the
nemory for the "easy" group was 6,80, with s standard deviation of 2,23,
The mesn of vhe mewory for the "ALLficult® was 3,68, with a standard devie
sbtion of 1.81. The standard error of the difference between means was 453
The eritical ratic was equal to 6,37, which is eignificant well bayond the
ong percont level of confidence,

A chiesquare was then computed to determine if there was & significant
difference belwwen the expected and obtained frequencles in the recall of
“gasy® and "Aifficult” terms, 3n Table IV you will notice that thirtye
eicht subjects romsmbered more "essy" to define teras and that three pub-
jects resembered more terms that were "difficult® to define, Yates' correce
tion was again appllisd to the caloulation of chi-square which was 28,18,
significant well beyond the one percent level of confidence,

For our third analysis Table V shows the correlaticn between the laylor

8cale of Manifest Amrimya and the palmar perspiration indices of tension

and relief, The mean score for the subjects on the Taylor Anxtety Scale

was 1L493. The correlation between the Taylor Anxiety Scale and the palmar
perspiration index of tension im 39, significant ab the .05 confidence
lovel. This is a low bub definive relstionship. ZThere was & .22 correlation

2 ?Wlﬂ;‘, 0?9 oite



TABLE 111

MEANS, STANDARD DEVIATIOES, AND CRITICAL KATIO BETWEEN
THE ®EASY" AND WDIFFICULT® LENORIES
USING SUBJECTS' CONCEPT OF WEASI™ AND SULFFICULT®

Homory List R Hoan 8.0 . Celle
6«;89 &
Difficult L1 3.683 .81

2

# Significant beyond the 0L level of confidence



TABIE 1V

FREQUERCY OF INDIVIDUALS (®=l1) REMEMSERING
MORE WEAST® OR MOKE ®DIFFICULI™ TERMS

23

0 BE DEFINED
Tera Frequency Chi~square
"Lagy*® 30
23;13 ¥

Ll iculty S0

# Bignificant beyond 01 level of confidence
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‘between the Taylor Anziety Scale end palsar perspiration index of relief,
which 18 rof statistically relisble,

In gur fourth analysis the perspiration indlces were related to the
Haka?e1s soales by dividing the subjects into two equal groups on the basis
of the perspiration level of the relief indices, The upper group wes come
posed of those subjecte who had the highest perspiration indices, and the
lower group wes composed of those subjects who had the lowest perspiration
indi.m. The results, presented in Table VI, indicsted no significant
difference belween the means of Lhe upper and lower perspiration groups on
the M.P.I. seales,



TABLE ¥
TLUSION AD RELIEP INDICSS OF PALUAR PERSPIRATION
COMARIATED BITH TIB
TATION SCALY OF MANIFEST AKKIETY

Tension L W39 W

Belief ’ re W22

# Signiffcant at the .05 level of confidence
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TABLE VI

BELLEF INDEX DISPRIBUTION DIVIDED INTO UPPER AND LOWER HALP
SCORES UN M,K.P.I. BASED ON UPPIR AND IOWER GROUP
CF RELIEF IHDEX

Keen  Ween 5.0s BeD

HeMoPole Scale Upper Lower Upper Ia;u;r "* ratio
, . Crow...Orowp . Srow  Oroup
Hypochondriasis 57 6,05 352 2,36 359
Depression 13,67 19,25 Lea203  3.53L olib
Hysteria 20,5 23 k3l 395 W63
Peychopathic Deviate 1L.5 15.9 1) § L61 o5
Interest 36,85 36495 M6 3.8 0528
Paranoid 9.15 995  2.09 2.09 #9700
Peychasthenia 12,0 132 Te57 6451 o5LS
Schizaphrents 045 L35 606 559 W67

Hypemani‘ rha }-97955 1&925 h.S?ﬁ 03




CHAPTER V
DISCUSSICH

The significant difference between the tension snd relief perspiration
indices found in this study gives support to the hypothesis that the palmar
perspiration technique is a dependable method for obtalning a quantitative
nessure of tension due to stress, Thirtyfour of the forty-one subjects
showed & higher pergspiration index sfter exposure to the experimentally
induced tension situablon, Only seven subjects showed a higher relief index,
Upon inspection of individual records, thore was some evidence that several
of the seven subjects did nol epply en adequate amount of the anhydrous ferric
chloride salt solution to their finger tips prior to the tension measurement,
This possible error could have biased the wsg&irathi indicea in on une
favorable direction, “ |

In Castlets study ell but four of the thirty subjwba ahm;ed an ine
¢rease in perspiration level during and after tension or stmg situation,
All four of these subjects had amulety scores below the mean, md three
had very low scores on the U.Ji.FI. scaless Thus these two studles, one
with individual measures snd the present siudy with group measures, indlicate
that the perspiration index is & dependsble indlcator of s‘amﬁ.

The palmer perspiration technique of obtaining a quantitative weasure
of emotional tension, like other pasychological instruments, has severs)
possible sources of error, Oladstons listed four logical sources of error.
They arét *{1) smudging of the print by the subjsct may affect the final
meagurey (2) the amount of tannic acid varies from place to place on the
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#awr; (3) the 1izht buldb may vary in efficiency during the period of
measuresenty (L) too much solublon on the fingers may affect the resulis."
Other poasible sources of syror could be (1) in photoslectric cell effie
ciency; (2) too 1ittle solution on the finger tipsy (3) uneven translucency
of the paper before and after trestzent with the tannic acid solutionj
(L) fluctustion of eleciric current while obtelning densiometer readings of
perspiration indices; (5) error in Judgment of microammeter deflection.
Even with all vhese sources of error, thls technlque appears to be & reli-
able method of obtalining s quantitetive messure of emctional tension,

The subjecte in this study reted most of the terms "easy¥, rather
than 8diffiouli®, to deline, Thirtyeeight subjects renecbered more torms
that were %eagy®, snd throe remsubered more that were "difficuli®, by their
omn Judgment. The recsll of "easy", rather than "difficult", terms suggests
the operation of defensive forgetting. The tension indlces indicate that
the subjects ware threstensd by the exaxination,

In this gtudy the tension perspiration indices correlated 439 with
the Taylor Anxisty Scale, The reliel persplration indices corrslaved .22
with the same scale, Zhis indicates & low correlatiocn, e small but definite
relationship between the perspirstion index and the scale of mapifest anxiety,
Castle found & correlation of .2l before siress, L9 during stress, and
o56 aftor stress, between the Taylor scale and the perspiration indices,
There appears to be some relationship betwesn the perspirssion index and
manifest anxiely a8 measured by the Tsylor Scale,

Contrary to vhe resulis reported by Castle, there were no reliable
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¢ilferences between the low and high "persplirstion index™ groups on the
HellePola Btales, although most of the differences were in the predicted:
drection. These conflicting resulis may be due to our group measurements,
es compared with Castle's individusl messuremenisy and also to the greater
heaogenelly of our groups



CHAPTER VI
SUMHARY AND CONCLUSIOHNS
The present study wes concerned with changes in the palmar perspiration
level due to a stress-producing situstion, The relationship of this measure
to manifest anxiety and the personality scales on the M.U.P.I, was also
investigated, as well as the elfpct of tension on ability to recall none
stresseful and stress-producing nemories,
| Ihe subjects used in the study werse a class of fortywone female student
nurses abt the same level of training, These subjects were given an oral
examination in which they were asked teo define twenty tems, ten easy and
ten difficult. During the exauination a palmar perspiration index was
obtained from sach subject, 4L the next class peried, the ilinnesots Multie
phasic Personality Inventory was administered, from which the Taylor Kanifest
Anxiety S8cale could also be scored., The baseline or relief perspiration
index, along with the students' rating of *difficult® or "easy" for each
term, was also taken &t this time,
A colorimetric technique was used in recording the persplraticn indices,
and average readings were then determined with a densloaeter,
The following resulis were obLalneds
1l A significant difference between the tension and rellef perspiration
indices. The critical ratio of L.54 was reliable beyond the .01
lovel of confidence, Thirty-four of the forty-one subjects had &
higher tension index, |
2+ A significant difference between the recall of ®%easy™ and "difficuli?®
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terns. The critical ratle of €89 was reliable beyond the (Ol level
of confidence., Thirty-elght of the forty=one subjects remenbered
more "easy® teras than “diffioult™ ones,

3. The Taylor Scale of Manifest Anxisty correlated 39 with tension
indices and .22 with reliel indices,

Le Thers were nc reliable differences between a bigh “perspiration
index" group and a low "perspirstion index" group on the M.u.P.I.
gscalos,.

From the results of this and previcus studies, the perspiration index
would sppear to be & relisble messurs of tensiop &8 produced by stressful
situations. Ib also appesrs to heve scme relationship to nanifest anxiety
a8 meagured by the Tayler Scale on the MJP,1,

The stress situaiion in the present study produced significantly greater
recall on Yessy® terzs a$ compared with Wlifficult® ones, which is further
evidence for a concept of defensive forgetiing.
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