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ABSTilACf

this study was concerned with d)sny®i la palaar perspiration level 

due to a stress-producing situation, Bxe relationship of this measure to 

manifest anxiety and tM porsoocility scales on the Minnesota ihxltiphasio 

Personality Invcntcxy wa also investig.'ktc-d, as well as the effect of ten

sion on ability to roc&LL non-strsssful Mid stress-producing laeaories.

It has been kxioKU for quite so« els® 'that body perspiration is con

trolled by the paras^athetic and sy^iathotic branches of tbs autonoaia 
nerrous syste. Recent research of Kuno1 and others, indicates that sweat 

glands on tho palmar surface of the tend ar® minimally sensitive to thermal 

chenroSj, and SKtreraely ewsltiw to stiniulaticn by th® sympathetic nervous 

.system as ini’luencc-d by psychic factors# such as tension or stress.

The subjects used in this study were a class of forty-cno female 

student nurses at th® sane level of training. These subjects were given 

an oral exarination in which they wre asked to define twenty terms, ten 

easy and ten difficulte Suring the examination a palmar perspliatlon index 

was obtained Iron each subject. At the next class period, the Minnesota 

Multiphtoic Personality Invmtoxy was adainiateiwl, from ^diich th® Taylor 

Manifest Anxiety Scale could also be scored. The baseline or relief 

perspiration index, along with the students*  rating of ^difficult*  or 

°eoy*  for each tem, was also taken at this time,

A colortaetric tocluiiquo was need in racor-ling the perspiration indices, 

and average readings were thm determined with a dansioaeter,

A, Kunoi cited by 0, 11, Itowrcr st al. Psychotherapy! A Syi^osium 
on Theory and leeeareh*  (llew Torki Konald Press," '1^3), pp« ^27-*22d,



The following wait® were obtainedt

1# A significant different between the ten®ioa and relief perspira

tion indioee*  The critical ratio of wan reliable beyond the 

•01 level of eonfidenc@e Thirty-four of the forty-one subjects 

had ® higher teision indox.

2. A eignificnnt difference between the wall of "easy  and "difficult  

teaii The critical ratio of w® reliable beyond the .01 level 

of co.nfld«je« Thirty-eight of the forty-one subjects reneabei-ed 

sore "easy  ten» than "difficult  ones.

* *

* *

3. Th® Taylor Scale of Manifest Anxiety correlated ♦35’ with tension 

indices .22 with relief indices.

h. Thcro were no reliable differences between a high •perapiratlGn 

indsK*  group end a low *p®rspir&tion  index*  group on the M.M.P.I, 

scales.

Froa the results of this and previous etudies# the perspiration index 

would appear to be a reliable wasur® of tension as produced by stressful 

situations. It also appears to have som relationship to sanifest anxiety 

as seasured by the Taylor Scale on the M.M.P.I.

The stress situation in the present study produced significantly greater 

recall on "easy*  terns &s compared with "difficult*  ones, which is further 

evidence for a cortoept of defeisiw forgetting.
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8. R. Hathaway and J. C. McKinley# Th® Mlmeaota Multiphasic Person* 
ality Inventory and Manual, (The Psychologies Coip.’» "lew Xox^#""19W).

It has bcm kncm £« soraa tia® that bo^ perspiration is 

oontrolled th® pwae^wathstia and syspathetio branches <at the «ito- 

moI® nerrow syetM*.  TMs syst*  is> In ty»nf controlled l&gr the hypo-
1 2thaXww and etMr parts of the brain, leowt research of Kuno , and 

others# indicates that 'the west glaashi on the pahnar surface of the hand 

are MnicM^Ujr sensitive to thsMri changes, and extreaely sensitive to 

©tlsul&ticn hr the sympathetic nervous system as Influenced by psychic 

factors, such as tension or stress. ®ie purpose of the present study is to 

Inwstigate further the sensitivity of th® palmar perspiration technique as

* asasure of tension.

More spwiflcally# tte present study w® cuncernedL withi (1) changes in 

the palw? pwspiration level d@e to twion or stress) (2) the relationship 

between the palaar p«plra,ti® level tod a measure of manifest anxiety) 

(3) the effect of t«sion ©n ability to recall xion-stressful and stress 

producing aesories; and (1) the relationship between perspiration index 
tod personality scales on the Minnesota Multiphasic Personality Inwntory^, 

Itsporttoce, of the.... Study. A great deal of research has been done in experi- * 
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rnantal psychology to obtain physiological measures applicabls to the study 

ef psychological problsaa of all typas*  M the present tiae, there eecas 

to be an Imreaslng concern with pwblms centering around the effects of 

stress and anxiety en tbs traditional arw of perception and learning. An 

tol^wdtoit asaew of tension would W useful, particularly if such a 

wasure could be sham to be reliable not only for groups, but also for in

dividuals, & this study m tfforb w Mde to investigate farther one 

such technique of obtatidng an independent measure of tension.



CliaPTER II

En® CF THE HTERATUBE

The earliest extensive stud^y of hwaan perapirati&n was dune by Kuno, 

a physiologist. After careful and detailed study*  he concluded that there 

are two distinct neurological, csntws for controlling body perspiration. 

This conclusion was strongly substantiated by Waat he termed "theraal*  

sweating and “eaotional*  sweating. “Tliermalw sweating*  ifoich is concerned 

with body heat regulation*  is evidraced over the entire body l» general*  

but not on the palms of the hands or feet. ^Eaactional*  sweating occurs 

on the palms of th© brads and feet*  aiid also in th® arspits of sexually 

mature human beings.

•Enotional® sweating appears little affected by*  and completely in- 

dcpondent of*  thermal dianges to an optiam point. That point appears vdien 

the individual is in an environment of intense heat and realises its danger. 

Palmar perspiration is then initiated which serves to aid the Individual 

in his attenpt to leave the tlireatening ravironamt. listening the surface 

of the palm of the hands and feet has two effects which facilitate muscular 

work. The first is that moisture increases ths friction of the hands and 

feet with objects they contact. second is that the sense of touch 

becomes sore acute as th® friction increases. The expression, "spitting 

on the hands”, is found in several different languages and Ixas undoubtedly 

developed because of the effects of rolsture as described above.

”E®3tional” sweating occurs whsn the individual is involved with mental 

problem such as mental wozk, conflict*  tension*  frustration, anxiety*  etc.



It also occurs in tiiacs of danger^ blether real or anticipated., Kuno found 

wide individual differences to th® activity of th® sweat glands of the palms 

of both hands and feet. He noted that sow Individual^ palms were usually 

dry, wheire others were ectrwely aoist. Those individuals who had dry 

palms appeared to sweat only ssaH amounts when stimulated, whereas, the 

other group would perspire ptofhsely. He devised a- crude and not too 

.successful technique to measure tills perspiration. After developing this 

technique, h® noticed that the distribution and mount of perspiration 

would vary on differont areas of the hand and also from one hand to the 
other1.

1 A, Konos cited by 0, H, Mosw et al, Psychotherapy: A Symposium
on Theory and Research (Hew ToAi Ronald Press, SW#‘ pp, S7*22u,'

5>
J, 4, Silveraan aM V, E. Powell, ’’Studies on palmar sweating*, 

American Journal of Medical Sciences, 2031 297*305, 19hU,

5 E, Wight and L* UtMll, cited by 0, H, Mower et al, op, cit,, p, 230

Th® next important advancement to th® study of palmar perspiration was 
o

made by SUwrsan and Powell , They developed further the "colorinstric” 

tecliniqu® of measurement and tried it on a grow of hospitalised psycho*  

neurotic patients, for a control group they used meabers of the hospital 

staff. In order to coware their results, they quantified the obtained 

data on a four*potot  scale. This scale wm established for different amounts 

of perspiration from a small amount to an etreae amount. They then compared 

results and found that the neurotic group had a characteristically heavier 

or larger amount of perspiration undor normal hospital conditions,
3

Wright and Hitsell co^ared a group of neurotics with a group of 

psychopaths oh the palmar perspiration oethad introduced by Silverman and 

PoroU, The neurotics showed more perspiration than the psychopaths, 1 * * * 5



TlMdr pxwided tettw aoaflraaUm tihafc palmr pOTplrakiaa

conduct®! at a U, S« Haval 

canvalescenaa haapltaX*.
1GlaMomr a*  aa» interesting extensiom arri reflneambs of th® 

Sllwrafisa and Powell teclinique< S@ oodlfted th® taotaiqpi® so that it could 

bs eppliad to a gfot5> situatiaa# anA also iatyoducsd a photMstjric sethod 

for neaauriag the pessplratioa prlr^s, Inctaad of a^ssrlng tiiea to a stand*  

ard# « Silvwsm atd fowU had dk>mv E@ the <%>lortaetric tocb-

nlqu®. to measure U» g®eml level of paltaar perspiration in tiLassrooea 

of a^wl d'dldron. under dlffsrext a* . MreaBtances*  By edifying 

ths technique tod giving weful whl totawtlcs»> his subjects ware 

able to eppSg*  the t«t to t>he®flm, Jtamsding to his findings# the 

iiwease in. palmr sweating occurs wd«r conditions of pain# eensoxy stio*  

ulatlon# totese heat ^plied to a local area# cental srittaetlc# conation, 

pbqmical labor, omtM piyeloal aalfmctton, general alertness, mpecto- 

tton of dlffloalty# and atbofted d®CQptton» ftysical ejehauaticn# poor 

plyslcti. wndlUan# and feelinga of well-being tended to decrease palaar 

sweat#
Becentlyf Boexw^ has used palsar pwwplratton aeasurea es^>wiamtaUy 

to indicste resistance by pstimts during therapy# He found a high, degree 

of relationship bctwen patient’s self-ratlin® of tension changee and their 

perspiration indeae tadng ttwsw# Tlie perspiration index of the therapist

ftswer et al, op# cit#, pp# 231*2U#  
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was also taken, and in W cases the therapiat’a perspiration index was 

higher, but sore ststble# than that ©f th® patient*  The perspiration index 

offers a proalsing technique for the soasure of tension in therapy sessions,

M, B, Castle, ’’Pahaar Perspiration as an Index of Tension and its 
Relationship to Personality Eacbore", An unpublished Master’s Thesis,
University of Houston,

7 J, rayloi' and K, Spence, ‘'Belntionshlp ©f juixiety level to perfornance 
in serial Isaming'*, Journal, of Experigental P8ycholofy»Un pp. 61-6U, 1952,

Me Se Blttemm md 0* Ve Kniffln, anxiety and perceptual
dslmse*, Journal of Abnormal and Social Psychology, M, 2, pp. 248-252, 1?53

Castle , in a etudiy on palmar perspiration and its relationship to 

personality factor*,  correlated the palnar perspiration indioes of thirty 

subjects with their scores on the Taylor Anxiety Scale before, during, and 

.after stress, s * 7 *he found' a correlation o£ ,2U before stress, ,1|5 during 

stress, and ,56 after strw. She concluded that the palmar perspiration 

index is a reliable measure of motional tension upon exposure to a stress 

situation, She divided her subjects into an upper and lower youp on the 

basis of their perspiratiion l$dlces, and found that tiie high group had 

significantly higher scores than the low grox^ on the Schisophrenic, Social 

Interest, Deprwsion, Feychasthenia, Psychopathic Deviate, and Paranoia 

scales of th® Minnesota Ihltiphasic Personality Inventory, Bo significant 

differences were found on the remaining scales of the M,M«P,Z,

Th® Taylor Scale of Manifest Anxiety is composed, of fifty selected itms 

from the This scale has been used to discriainate between anxious
8 and non-anxious subjects'. In their recent stud/, Bitterman and Knlffin 

successfully used the Taylor Axolety Scale to select low and high anxiety 

subjects. Subjects with Taylor scores between on® and eiglit comprised 

the low anxiety group and those with scores from twenty-six to forty-four,



the high, arcdety group*  7

G. Sfarphy# Historical Introduction to Modem Psychology# (Hew Xoxkt 
Harcourt# Brace# and Gor^any-# 1^1)# pp. 17W81# l^U

10 Iblde# p. M».
11*“* S. Hostowelg# ^'iOed-persistiv® and ego-defensive reactions to 

frustration as donionstrated by an experiment on repression*# Psychological 
Review, M# pp. '1310.

Another aspect of the present stud/ is concm*ned  with the effect of 
o

stress or tension on swr^**  froa the time ©f Ebbingliaus , aewry studies 

have been of great Interest to psychologists. Of pertinent interest is the 
study by Zolgarniit^ which was concerned with th® effect of co;ipleted and 

uncompleted tasks on js®®3rye She adoinistered several tasks to the subjects ‘ 

and they were pwMtted to waplete boho of then and were interrupted on 

others. She later asked the subjects to recall as wmy of the tasks as th^y 

could. In general, th® subjects reasmberecl acre of the unfinished tasks 

in cosparison to the completed ones. Her interpretation was that tension 

is continued until, a sems for its reduction Is available. The relationship 

of Btwaory for uncoiapleted tasks# as compared to eoapleted tasks# became known 

as the •Zeigamik effect8 and has stimulated a great deal of work in this 

area.

' Mar^ recent. studio haw involved awxy# problm solving# and for

getting under conditions of frustration or tension in ego-involved and non 
ego-involved situations. Bw-®weig^.did a study using pussies on tiro 

grows# me ©f I^iich was told that the properties of the pussies were being 

studied# and the other group was told that they were being subjected to an 

intelligence test. At the conclusion of the experiasnt the subjects were 

asked to recall the pussleg they had attested. Ths subjects in the non * 10 11 
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ego-iuTOlwd gro^p. renumbered sore incon^leted pusales, and uhe ego-involved 

group reaeaxboi-ed more coi^leted puaalese The interpretation drawn by .

Hosmswig was that the non ego-involved group ia wider little or no tension 

and that their interest was cmterwi aaioly on the task. The ego-involved 

group felt thre&teied after evexy failure ami forgetting case into play as 

an ego dcferise mechanisse The greater the mount of ego involvsaent, the 

greater the amunt of defensive forgetting,
12Bosenzweig > .in a later study# found that in fonaal situations, as 

opposed to inforaal situations, eubjeats recall.®! completed tasks or problems 

»ra than inco^leted, due to ego defensiveiess,

Alpsr^ did a stuvV on amory for conplet&d and inco:apleted tasks as 

a function of personality. Her conclusions are as followst ’’Selective 

recall .is not an isolated process, but is instead subject to certain basic 

l&t® wldch fonetion in the service of self-esteem needs of the personality 

as a whole. It is the subject’s personality, and not the experimenter’s 

Aufgabe, which detenair.es the context, for the subject,*  Two patterns of 

selective recall were isolated*  (1) recall of failures or Incozapleted tasks 

indicates that the individual has a strong ego, and (2) recall of completed 

tasks indicates th® individual’s self-estem is threatened and that he has

S, Bosemwig, #M experimental study of •repression*  with special 
reference to nead-porsistive and ®@a-def@Miv® reactions to frustration*.  
Journal of Esperlwntal Psychology, 32, pp, 6l*lUt  19U3>»

33 fc*  .Mpe-t wiMaory for cc^letsd and incoaoletod tasks as a 
function of personalityj correlation between experimental and personality 
dat-a”# Jotumal of Fersonality, 17, pp, 1QW37, 19l*8,



a ureak ego $>

In his studies on i-opresslcn using the intemiptlon technique, GWcnan"^ 

found evidence to support his first 1'^’pothesis, that “as stress increases, 

tli© recall of inco.mplete4 activities decreases**  His second hypothesis, 

Mas stress imreases, the recall of collated, activities increases," was 

not substantiated by his findings.

A. F. Gliaaan, "Recall of completed and inco^pleted activities under 
varying degrees of stress*, Journal of Experimental Psychology, 39, pp. 281- 
295, W*

1. K, Sanford and J, Biseeu, "What are the conditions of self-defensive 
forgetting®, Journal of Personality, 17, pp. 2UU-26O, 19I48.

In their* 1 study on the conditions of self-defensive forgetting, Sanford 
ssd Hisscn^ found evidence to support the following propositioni "Other 

things being equal, self defensive forgetting is met likely when ths need 

to regain self-mpect is maximal and *en  the possibilitiMi of acoo^lishlng 

this by constructive striving are adnisaal*.

The results of the studies cited tend, to indicate that the palmar 

perspiration tocluiiqu® of measuring emotional towlon la a very useful and 

workable method of aeasuresnt. A general th«e or trend is evident in the 

various sttidica previowly discussed regarding smory for completed and in- 

complsted tasks. This trend indicates that mmory or recall is & function 

of the amount of tension, and anxiety created within the subject in particular 

situations*





11

that it avoids contact, with ©th®* * papers while drying.- Faaa dry, the papers 

Mgr be stacked end k^pt in m envelope until used. Th® paper wy be cut to 

the deslrei else (2*  X before er after tarmic acid treatseate

'light, cited by’Wraw et al, op, cit,, p, 230,

U^ht, ibid, p, 230,

* Gladstone, op, cit.

A salt solution of anhydroue fwlo chloride aai re&gmt grade acetone 

was prepared by fixing tliirtem gram of tol^drous ferria chloride with 1*00  al 

of acetone*  Three tSrope of reageab grade hydjtochloric acid (2 Cl) was added 

to stabilise the solution*  Gladstone eubatUuted d-ioalcally pure acetone, 

wriich is quick drying, for the alow drying solvent used by Silveraan and 

Powell, Light SotiM that by adding thrw drops ©f H 01 to the anhydrous 

ferric stoortde in acetone he could stabilise the solution so that it could 

be used and kept risust indcflaiiely in a brom, well-atoppered. bottle to 

protect the solution free light evaporation. This solution is a great 

li^prowmt wer the one toed by Silvwm. and Fowell, and it has about toe 

ease cuncaatration as th® original solution.

Individual wooden scales were aade and standardised to a constant 

weight ef ^0 grass, ifoito Is slightly over the ideal weight of one pound 
L

found by Light , Meh subject ueed a scale itiHe palaar perspiration indices 

of tension and relief were being obtained,

toe itotowmt used to seawre the want ©f perspiration on the sensi
tized. p^er is called a teslOMtor^*  It Gsesurta the Mowat of light coning 

fresa a constant source that passes through the p^?@r rad darkest part of 

tbs print, and through a craetar^toeie^ ©pwalng onto a photoelectric call. 

This cell is activated and th® currrat pasaw through an attached ricro*
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and thm dsIlsGbB th® needle giving a reading in Eicroaoaeter 

units, Iloadings we obtained for each of the three fingers and an average 

.reading is Mlffllated for iiKlividuale

Mi.nn«ots gultish»ie. Fweomllty Inventory, the was administered

according to the standaMlgai instructions for administration as listed in 

the ewiual, The nine scales used we considered in regard to

their infercncaa about noraal people, and •■hall be described from that stand

point*

S, S* iMhaway arid 4* C, McXlnely, The Mnoesot© Multlphasic Person
ality, Inwtory SM Wmml* (foe iBycbolQgT^Oorp.j Kew rar^iT:—

1*  I^pochoadriasM scale (Bs)» fi*  i^pootenMacal individual la the 

t^p© who develops v«®ue pains and cvs^lalns of body mlfonation in stressful 

or unpleasant situations. Ills pain and diaeoafort is difficult to identify 

and not usually based on organic ©ausw*  He adjusts in th© above manner to 

obtain eyapatlgr tree others arf to relieve the ®yl®s®«it# stressful sit

uation*

2, Depression soale (D)# A high 9 bcof© indicaues poor morale of the 

motional type characterised by introversion, lack of self-confidenc©, a 

tmdsncy to irorry, end narrtnmeaw of interest in stressful situations*

3, ^ystwla scale (!^)  Tlie person 1A0 scores high on the hysteria 

scafo is the typo that develops actual physloal sysptoa® ©hen confronted 

with ©motional problems. Typical complaints are gastrointestinal, cardiac, 

writer’s craop, fainting, etc

*

*

h. Psychopathic Deviate scale (fd)*  Amng mrsal individuals, a high 

Pd score indicates a partial absence or dlsregsrd ©f proper attitudes 

toward social »r«z*  The deviate usually becows dapressM wen he dis*
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©ovexw he has beoa guilty ©f sow ssoaisl behavior*

J, Tsylor# ®A personality scale ©f manifest imxiety”, Mroal of 
Abnormal ;nnd Social Psycho.logy, 285*290, 1953, *”

Se Xoberttt scale (M)*  Thi® saals Iridicates che tendency toward 

aasculinity @r «X interest pattem*  There ar® separate scales

far sales and Teaales*  A Mgh soore in either case indicates a deviation 

of the basis intwwt pattern in th® dimtltm ef the opposite sex,

6, Pwaaoia scale (Fa), A par«»ld Individual Is dwaaterised by 

owie»ltivit,y# swBplMoutwif sri is vey easily threatmed,

?, Fsydwthwia seal® (Pt), This scale detects the individual troubled 

with phcbiaSj, obsessions, and oe^pulsiooi. Usually th® psycxiasthenic indi

vidual is in a state of slid dcpresslcn, chronic excessive worry, lack of 

861f*e©nfldWG© # and has difficulty concentrating,

8, Schlsophre:iia scale (Sc). The schisophrcalo type of individual 

tends to be th® chmnio "daydremw**,  ®hm faced with stress or conflict, 

this individual tends to withdraw, beccoe apatlMic, and to dery or escape 

reality,

^yp«ania scale (Ma), This type of iiriividual usually gets into 

trouble for undertaking toe .BMy things., Eo la enthusiastic in stirring 

W projects «i the® My lose interest before their ccqpletion. At tine® 

he w ev®a b«w d^rwsed# wl^ich is .®n idea contrary to popular opinion. 

This depression is usually concealede
Taylor Scale.of tenlf®8t..Mclety^e Taylor originally constructed ths anxiety 

seal® for use in a study of <eHd cozuiltionlng. Th® scale was constructed 

from ^.proxiaately two huidred it ms free the 'which were submitted 
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to five clinicians along with a definition of aanifcet arodety that followed 

Gaeron^s0 desoriptivn of chronic anxiety reactions. The clinicians were 

asked to designate the itesa indicative of manifest anxiety according to 

the definition*  Slxty-five itms we selected on the basis of eighty 

perctott agreeaentj of better. Xhe scale was later taodified several tins 

ml# at' present# co^isists of fifty of the original sixty»five items*

Ifeaory List*  An ■eoalnation- Hst of twenty teraa to be defined was prepared 

for use as the ancounoM test*  TMe list of twas ns constructed so that 

one-half of the lies were difficult to define# «nd one-half were easy to 

define*  Thia test w giw% to the subjects in an effort to ascertain how 

their recall wild ba affected, by a tewlon or stress situation*  

in ROOajRB

The procefare was divided into the following four parts t 1*  Kotify the 

Class of a forthcoming test*  • 2. Obtain from each subject palmar perspiration 

index of tension and list of recallexl terms from test*  3*  Administer M.M.P.I 

to all subjects and obtain swrw of each*  U*  Obtain from each subject 

palmr perspiration 1M« of relief and a rating of ’‘difficult’* or “easy" 

for each test item*

In pwt one of the procedure the instruator notified the class of an 

important etelnatlon to be given during the next class period, she &&• 

visod th® W sake good use of their time ©wr the wesk end*  Tlwy wre 

also a&aonished that they, as a class# 'uad not done too wll on the previous 

exasdnation, and that the forthcoaing ttMination would count heavily on

r * 8!: ff^* 0/e N bsbsim
Interpretation*  (teFToMi houghton Millin l^hT*
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flngwUps ot yws*  right, hand to th® first joint*  faint tha 

solation on evenly so that the fingertip will be well-coatcd but 

mt excessively toated*

lt< not touch anything with the fingertip® of your right hand« 

Carefully repine ...cover of applicator bottle with your left hand*  

Wave yew band so the solution will dxy*  (Illustrate,)

$♦ tow notice a rubber bod wrad around the shaft of your crude scale*  

(Illustrate on blackboard*)  In a few Binutea when I give you the 

signed, place the specially treated pq>er on the platform of the 

scale with tte long side of the paj?er parallel to the long side of 

the platform*  Mow, with.your left hand, carefully place the special 

p^er on the platform*

d*  dwrj'on® rwdyt' In a few mlmites, I giw you the signal# I 

want you to piece the three oiddle fingers# that you painted with 

the solution# on the special wltii just enou^b pressure to 

pvsh mi keep the rubber band# that you looked at a aonent ago# (torn 

to the block of wood*  Son^t prws hardw and don»t pres® lighter*  

Keep the rubber band just dawn to the block*  Assume a confortabls 

position# this will last for three ainutes*  Are your painted finger

tip®. dry? (Walt wtll aH are ^ry»). Put your three painted finger- 

tips on the apeclul paiw. Keep the pressure even, or stecdy for th® 

full three almtes until you are told to rmaove then*  (Time for 

th$w .nimtes*)

7*  TImI Rmow your fingera from the paper*  Be careful not to saudge 

the prints# or biota# on the special paper*
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6» Teke ■& pieoe ©t «ad wit*-®  doim •» of th® teras# that 

^our instructor wote on the board, a@ you caa reaosbcre Put your 

a«w oa ,y®w lou ’HU be given five sLmtw for recall,

(Matwriale we wlleeted*)

la part 'three of W procedure, the grw for# of the waa nf
etMaletwed to the eubjeote «mrdlag to the standardised sethod of ad*  

ministration,.

In th® fourth and last part of the procedure, a palmar perspiratlQn 

of relief w obtelned using the technique aa outlined la part two 

. of the procure, toe teres to be defined to the examination were again 

presented to the sw ©Mw and «k6i subject was ask®! to rate, on paper, 

each tem w to ehethw she troughs the twa to be diffloulb or easy.
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In tihe resuKs ©f yd.« study we will cyaslder in turn*  (1)

dlllerences on the perspiration lad® during mi after stressj (2) dlffar- 

encos in recall on noz>-6tressful and elross producing mmriasj (J) relation- 

shlp between th® perspiration tollaw «d Trier’s Manifest Anxiety Scale; 

tosd (1») rel&ticnsldp betww, the perspiration totex ml the scales,

Por our first analysis, Table I ©tows that the mean of the tension 

perspiration indices was IkSP# with a stmid?ird deviation of 2.25>. The mean 

of the relief p«piratl6n indices wae 2e^5# with a standard deviation ef 

2,02, Th® coefficient of correlation between th® tension and relief per*  

splration indices ws »U1» Th® standwd error of the difference between 

correlated laeans was ,3>2. Tte critical ratio ws then computed to determine 

if tliere was a significant difl'erence between the asana of the tension and 

relief perspiration indices. The critical ratio obtained was which is 

significaxit well beyond the one percmt lewl of confidence,

A cl'd.-square ms cou>utM to^ detemlne if there was a significant 

difference between the obtained and ejected frequencies of the tension and 

relief persplraticn loUcw*  Table II show that t^«irt/*four  of the subjects 

had a higher tension perspiratic® Ind®, and that seven subjects had a high® 

relief perspiration Ind®, Chi-aquare ww w®»ut®d taking into consideration 

Tates*correctton  for l«r expected frequencies. The value of the chi-square 

obtained wlcich is significant well beyond the one percent level

II, Garrett, Statistics in Fsyaholo^y and Education, (Ecw lorki 
loipanS) Gi'©en pp, 7Tr”
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TABU IX
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ot coatidsoe® and, t-herefare, wuM ocour less thaa une pereeit ©X the tise 

by ehacKs®.

Th® results of ©ur secoiid an&lysia we preseated to Table III. The 

iaeans, standwd deviations, wd & critical ratio were determined for the 

subject’s waory ef "easy* * or “difficult*  terms to define. The subject’s 

concept of “easy*  and “difficult*  was used la Table III. The mean of the 

Bemozy.for th® “easy*  group 6.90, with a standard deviation of 2.23. 

The wan of ths asaory for th® “difficult*  was 3«68t with a standard devi*  

ation of 1.81*  Th® standard error of the difference between means was 

The critical ratio wa eqpaal to 6.S9, which is significant well beyond the 

on® percent level of oonfidtoBeee

2* Taylor, op. ©it.

A chi-squ.'a’e was th« cor^uted to determine If there ws & significant 

difference between.th® ejected and obtained frequencies in the recall of 

*®asy*  wd “difficult*  terw. In Table IT you will notice that thirty- 

eight subjects reosbered wr® *ea^y*  to define toms and that three sub

jects resianbored more tons that were “difficult*  to define*  fates1 correc

tion was M®i» sppliM to th® ealculatlon of cht-square which was 28.18, 

significant wll b®yool the on® permt level of confidence.

Tor our third analysis- Table V shows the correlation between the Taylor 
2

Scale of Manifest Anxiety and the paLnar perspiration Indices of tension 

ftttl relief*  The wan score for the subjects on the Taylor Anxiety Scale 

wm llt*93*  The correlation, between the T^lor Anxiety Scale and the palmar 

persp.lrabion index of tension is *3^#  significant at th® *05  confidence 

level. This 1® a low but definite relationship. There was a *2.2  correlation ■
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TAB» III ;

MEAKSt STAE^HB D8VXAXI0®, A® C&IHCAi MATZO BEE8M

THS *SA3X«  ABO wiafHCU^*  MEmOHIES

♦ Slgnlflaei^ th® *01 SUsme^L ©£ <»ariMnae

®IW SUMMS*  CONCEPT OF “EASX*  A® «MmajLT*

Iterory Ust 11 Mwi s»oe CA

laagr u 6.3* 8«t3

6*8^  *

Mffleult u 3.683 1*81
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between the Taylor Anxiety Scale and. ptiLmr perepiration index of relief # 

which is not etatistioaliy reliable,,

In eur fourth analysis the perspiration Indices were related to the 

ecalcs tgr dl.vidLnc th® subject® into tw equal groups on the basis 

of th® perspiration level of the relief indices. The upper group was coa- 

poa®i of tiiose subjects had the highest perspiration indices# and the 

lower was of those subjects who had the lowest perspiration

indicos. The remits# presented in Table H# indicated no significant 

dlfferenoe betweea tiaa asans of' tibe t^sper and. lower perspiration groups on 

the M.M.P.I. sc&lcs.
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ton %

fiEXXET XIM UXSmBUtXOS XatiS® ISO UiYEft A® WE® BAI?

SCORES OU MS® OS V»a Affi WTO GROUP

OF BIXXO' XSM

tern left. 8.5.
MeMePel*  St^le lew Upper Low •t*  ratio

Croup tooun ■ . Orow . . Grow ..

I^pcohondrltola 5»T 6.05 3.52 2.36 <359

DoprossioH 18.67 M.25 1.203 3.53k .16

llTateria Mbs ,a.3 1.M 3.95 .63U

Psychopathic Bevia&« tii»S 15.F 1.91 1.61 .91

Interest 36.85 36.55 3.61 3.80 .0823

ParmoM 9.15 9.% 2.89 2.09 .9780

Psydiasthenia- 12.0$ 13.2 7.57 6.51 •515

Schiaophrsilc isMtg U.35 6.06 5.59 ♦167

IlypoaahU 173 17.65 h.925 1.596 .09
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tos slgaineant difference betawn the tension and relief perspiration 

indloee found in this ®tW giw support to the hypothesis that the palmar 

persplratlGn tectalw 1® a dep«$Mle method for obtaining a quantitative 

wasure of tension da» to ®trw«*  'thirty-four of the forty-one subject® 

showed a higher pw^lration dlndtesc after ©jcposur® to the experiaentally 

irriuoed teasion situation*  Cnly sotw subjects ehowed a hlghtoc*  relief index. 

Cpon inspection of irulividual resorts, there w® eooe evidence that several 

of the seven eubjerts did. not apply ®a adta^uabe awunt of the anhydrous ferric 

chloride salt solution to their fine* 1' tips prior to the tension seasureaent, 

fhto possible error could haw biased the perspiration ludioea in an im*  

favorable direction.

In Castle*s  ®tu4y aH but four of the thirty subject® ehcered an in*  

crease In pex^lratlon level during and after ttosion or stress situation. 

AU four of tbsee mdijecto had aaxlety ®«rw below the mean, art three 

had wy low stores on ths s&slcs. Tta these tw studies, one

with individual measures ®d the etudy with group measures, indicate 

that the perspiration index is a d^wdahle Indicator of stress.

The palaw perspiration tedtal^oe of obtaining a quantitative iseasure 

®f Motional ttoslca, Ute other psyehologieal instruaonts, has several 

possible sources et error# Gladstone listed four iGgical sources of error. 

tty^r srtt *(1)  sxmdging of th® print by the stoject may affect the final 

swroami (2) the @!M bf tazmie acid varies from place to place on the
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P<^er| (3) the light bulb say in efriciency during the period of 

ffiSMur*wt|  (It) too much solution on the fingers s®y affect the results# • 

Other possible sources of error could be (1) in ptotoeleetrto cell effU 

deacgfi (2) too little solution on the finger Ups) (3) uneven translucency 

of the before «d. after treatsent with the tannic acid solution;

U) fluctuation of eleotris cummt iMU obtainitig dmslomoter readings of 

pGrsplration indioes; (5) error in Judgasnt of' aleroeMer deflection# 

Xwa with all these sourw of wrott tide technique ^pears to be a rsll- 

able sethod of obtaining a quanbltatire «sure of eotional tension#

Tne subject© in tide study r&tM wst of the toxas *easy*,  rather 

than •diffioult*#  to define, Thlrty-eighfc subjects rew^ered ®ore teras 

that wro •wy*,  and tiwe rw«Mro< sore that w«*o  "diffltoilt*#  by their 

own judgment# Th® recall of *wy* # rather then •difficult*,  terns suggests 

the operation of Mfensiro forget.ti$^# Th® tension indices indicate that 

tho subjects were threatened by the eoMnaUon#.

la this stwly the temioa peroplratloa .indices corx’slated »39 with 

ths Taylor Anxiety Scale# Tae .relief pwspir&tiaa irdices aoxTSlated. #22 

with the saae scale# This .Indicate a low correlation, a snail but definite 

relationship betwem ths perapiration index and the scale of manifest anxiety 

Castle found a correlation of #2U before stress, ehSi during stress, and 

♦56 after stress, between the Taylor scale and the perspiration indices# 

Thor® spears to be sow reUtiwldp- b<wm the pwspiration index and . 

amlf est anxiety m wsurod by tise T^lor Scale#

Contrary to the results reported by Castle, there were i» reliable 
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dlffemicss betvsen the 1c*  rad high #p®raplr@t.ie® iadto*  grow on th® 

h.i.t.P.I. scales, althou^ »st of th® dlllerszice® were in th® predicted- 

direction. Tlwse confHcting results W be du® to our group seaiureamte, 

®s c®2parei with Castle1# individual mwrarmmts> and also to the greater 

ta»gweity cf our group.
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SUlitiAIiX AND COSCWSIQHS

The present study was euneerned <Lth changes ia the paLnar perspiration 

lewl due to a stress-producij-ig situation*  The relationship of this Measure 

to manifest anxiety and the personality scales on the M«M*P*X*  was also 

investigated, as well as the effect of tension on ability to recall non*  

stressful and strws-prc&icing iworleeu

the subjects used in the study wre a class of forty-one feaal® student 

nurses at the bw® lewl of training. These subjects were given an oral 

examination in ^lich they were asked to define twenty texes, ten easy and, 

ten difficult*  During the eKMinaticn a palmar perspiration index was 

obtained froa each subject*  At the next class period, the Minnesota Multi*  

pliasic Personality Inventory was administered, from which the Taylor Manifest 

Anxiety Scale 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 at this time.

A colorii-xietric teclinique was used in recording the perspiration indices, 

arul average readings were then detarained with a densioaeter.

The following results were obtalnedi

1*  A significant difference between the tension and relief perspiration 

indices*  The critical ratio of U.9U was reliable beyond the *01  

level of conf'idene®. Thirty-four of the forty-one subjects had a 

higher tension index*

T. A signiflcont differemse between the recall of “easy*  and "difficult*
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The critical ra&lo ot 6*82  was reliable beyoiti the *01  level 

of aonfldw«« Thirty-eight of the forty*one  eubjeete roaoabercd. 

wr® flea@y*  terras than Mi/Xieult*  one®.

3*  The Teylor Seale of Manlfeet Anxiety correlated .35 with tension 

indices oM *22  with relief indicea*

U. There ware m reliable differwe^ between a high *peraplration  

index11 gros^p and. a tar *perspiration  index" gro^> ©a the M.S.P.I. 

©calcs.

from th® rwulte of this aM previous st^ie®, the perspiration Index 

would appear to be a reliable measure of tmsion as produced by stressful 

situations*  It ata $5>pe®*s  to have so*  relatiomhlp to zaanitat anxiety 

as measured by the Taylor Seal® on the

The stress situation in the present study produced slgnifleantly greater 

recall on "easy*  terss as cc^&red with "difficult*  ones, whidi is furtlier 

evidence for a concept of defensive forgetting.
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