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This  s tudy  exzmined. t-;;> m i n  hypotheses.  The f i r s t  

hy2othes i s  was t n a t  3yrce's l?esression-bensitization s c a l e ,  

C l l m n ' s  ~ ' z c i l i t z t i o n - I u c l L , i t i c n  s c a l e ,  Adwards' S o c i a l  

3 e s i r ~ b i l f t y  s c a l e  and ;:-;lor's . . z n i f e s t  m x i e t y  s c z l e  have 

t h e  observe2 p o p r t i e c  ;f tLe r e ; ; r e s s i o r ~ - s e n s i t i z a t i o n  

Ginension. The second ~ y ; , c t k e s i s  was t h a t  discre;>ancies 

bet-;;een v e r b a l  and z u t o n ~ )  ic i n d i c e s  of a n x i e t y  c o r r e l z t e  

b e t t e r  ; '-ith tr,e i ' i r c i l i t ,  t i&-Inhi ' c i t io r i  s c d e  than  v i t h  any 

of t h e  o t h e r  s c z l e s  aect';r,ed above. Verbal  znx ie ty  was 

indexed by t h e  anxiet; : c-. le  o f  t h e  ~ u 1 t i ; ; l e  Af fec t  Adjec t ive  

2heck L i s t  c o n s t r u c t e j  1,:. ,\;ckerm.r, and Lubin; a u t  o n o ~ i c  

ar,xiet;r Tias iri2exed by ~1. i i1  r e s i s t a n c e ,  s k i n  ~ ; o t e r i t i a l  and 

zu lse  voluze. The d a t z  s~<c , s t an t i -  t ed t h e  f i r s t  hy2othesis .  

71 ,. n .  *-,ere was only s a r t i a l  z : y r A i ~ r i . ~ a t i ~ ~  o f  t n e  second hy2othesis .  
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The present  study WP-s desl:rLed t o  i n v e s t i g a t e  t h e  

r e l a t i o n  among four  p e r ~ m r L i t : :  s c a l e s  derived f r o n  the  f.i;\2I, 

and t o  e x m i n e  t h e  r e l a t i o n  of these  s c z l e s  t o  the  pe r sona l i ty  

dimension of r e p r e s s i o n - ~ e r . s i t i ; ~ ~ t i o n .  ':he four  s c a l e s  a r e  

t h e  Soc iz l  Des i rabi l i t j r  s c z l e  (.X7i:ards,1957b), 14anifest Anxiety 

s c a l e  ( ~ a y l o r , l g 5 l ) ,  3 e ~ r e s s l a 1 i - . ~ e r , s i t i z a t i o n  s c a l e  (Tsyrne, 

1961) ar,d t h e  Facil i tat io1;-I ,~; , i15t- i t , ion s c a l e  (Ulrnm,1962).  

It i s  hy2othesized t h a t  dthoT.i,:. trAe t h e o r e t i c a l  conce2ts 

underlying these  s c a l e s  a r e  divergent, t h e i r  observed pro- 

p e r t i e s  can be accounted f o r  bu- E s i n d l e  cocizon tr3it which 

corresyonds t o  t h e  2ersc~di -L; :  .?il2.ensioc of repression-  

. s e n s i t i z a t i o n .  

The r e p r e s s i o n - s e n s i t i z z 4 ~ i o n  dimension enqhzsizes the  

r o l e  of cogni t ive  d i s t o r t i x .  i n  t he  p o c e s s  of s u s t a i n i n g  

psychological defence m e c h a n i ~ z s .  Loth the  r ep ressor  and the  

s e n s i t i z e r  a r e  equal ly s u ~ c e ~ t i b l e  t o  a  given s t r e s s  st imulus.  

Eut they d i f f e r  r a d i c a l l y  i n  t k e  nznner through which they 

seek t o  conbat t h e  anxiety.  The rep ressor  seeks tens ion  

reduct ion by r z t i o n a l i z z t i ~ n ,  zvoidance behavior,  o r  t h e  d e n i a l  

of t h e  presence of t h r e a t .  The s e c s i t i z e r  a t t e x 2 t s  t o  over- 

coxe anxie ty  through the  ~ p p r o a c ~  of the  th rez ten ing  s t imulus,  

i n t e l l e c t u a l i z a t i o n ,  obsessive b e h v i o r  o r  runinz t ion  

(Chabot, 1973). It should be risted t h a t  the  " t h r e a t "  which 

has been refered  t o  s o  f z r  i s  considered t o  be xa in ly  of a 

p s y c h o l o ~ i c a l  na tu re  r a t n e r  t k . 1 ;  b physical  one. The 



repression-sensitization concept further states that a 

sensitizer, in contrast to a repressor, tends to emphasize 

the deficiencies of the s e l f  and to recort negative feelings 

towards the self and others (Byrne, 3arry & Eelson,1963; 

Byrne, 1964).  Xith respect ta autononic reactivity, current 

resezrch on the repressiori-sensitization dimension suggest that 

icdividuals who utilize repession exhibit z higher level of 

autonomic reactivity thm those classified as semitizers 

(Lazarus s klfert,1964; L~.zarus,1968; Lazarus, Averill B 

~pton,1973). Thus, according to the repression-sensitization 

conce2t, the two extre~e group zlong the dimension can be 

differentiated from one tmther and noroals in terms of the 

sign and nagnitude of the discripancy between their verbal 

and autono~ic indices of rezctivity. That is, in response 

to a stressor, repressors are hypothesize5 to report a lower 

level of anxiety and exhibit a higher level of autonomic 

reactivity than ceutrals, -~;hile the opposite is ex2ected to 

be true of sensitizers. T i ~ e  autonomic indices with which the 

present study is concerned are the GSB and pulse volume. 

It should be noted here that the ?resent study is 

concerned mainly with the noroal range of personality, which 

includes only a relatively aall prosortion of individuals 

whose scores on the above ~entioned four scales zre extreme 

enough to clzssify them as 2otential psychiatric ptients. 

The plan in the present study is as follows: The 

Facilitation-Inhibition (F-I) and the Repression-Sensitization 

(R-S) scales will be discussed jointly in chapter 2, because 



they represent the s m e  persondity dimension (Byrne et al., 

1963; Ullman,1362). Chapters 3 and 4 will present a review 

of the literature with resi>ect to the Social Desirability 

(SD) and &nifest Anxiety (Kk)  scales, respectively. The 

techniques for the recordinc; of the pulse volme and the GSR 

(both skin resistance and skic potential) and the properties 

of these indices are disc~ssed in chapters 5 and 6, respectively. 

Chapter 7 will present 3x:jeriment 1 which was designed to 

investigate whether the coinon v~riance among the SD, KA, 

R-S, and F-I scales can effectively be accounted for by a 

single factor. Chapter 8 will ?resent 3xperiaent 2 which was 

designed to test for the presecce of discrepancy between the 

levels of reprted anxiety and autonomic reactivity in response 

to a stress stimulus, and to investigate the extent to which 

this discripmcy cen be zccounted for by each of the SD, NA, 

E-S, and F-I scales. 



The K-S scale ( 3 y r n e , l % l )  end the F-I scale (Ullnznn, 

1962) are presented together in this chapter because they have 

been considered by their res~ectlve authors to measure the 

same sersonality construct. In this respect, Ullrnann (1962, 

p. 127) stated that 'Ithe words se~sitization-repression 

seem to be favored in work ~ i t k  college stuiients while the 

words facilitation-inhibition seer. to be favored in work with 

psychiatric patients. Operatianzily, these concepts seem to 

be identical." An opinion ~:hicz is sinilzr in this res2ect 

was also expessed by Byrne (1961). zurthernore, Ullrnann 

(1962) indicated that tne 2-1 scale was intended to be a- 

refined version of the B-3 scde rather than an indix of an 

inde2endent sersonality dinezsion. The data for experiments 

1 and 2 reported in cha2ters 7 and 6, respectively, do in 

fact indicate that the F-I scale is a slightly more reliable 

version of the R-S scale. do- ever, in the present study 

reference will be directed minly to the R-S scale because 

it has been the one nentioned nare often in the literature. 

Hence, the 2lzn of the peserit chapter is to describe the 

construction of the K-S scale, the construction of the 3-1 

scale, and the vzrious ~ersor~dity characteristics associated 

with the repession-sensitization dimension. The xain thenes 

in the discussion will relste to differences betw-een repressors 

and sensitizers regardinc discrisancy between verbal and 



physiological indices of a rx i e ty  induced by 2 stressor, level 

of psychologicai ad justc~ent , znd types of behavioral patterns 
perceived as desirable. 

The 5-2 Scale - 

Theoretical 3ackground 

The origin of the repression-sensitization dinension can 

be traced to the late 40s xhen experixents by Bruner and 

Eostman (l947a, l947b) and 2 o ~  tmn, Eruner & XcGinnies (1948) 

indiczted individual differexes in the perce?tual threshold 

for anxiety-inducing stixuli ;resented by neans of a tachisto- 

scope.  fro^ later studies czrried out in the 50s it gradually 

becme agparent that i~dividual differences regarding percep- 

tuzl threshold to anxiety-zrousing stimuli can be described 

by a personslity dimension wkere one extreirie is characterized 

by the tendency to reprezs or deny the presence of the noxious 

stimulus as demonstrated by z relatively high perceptual 

threshold, xhile the other extreme is chzracterized by 

intellectualization, an2 obsessional and vigilant benaviors 

associzted with a relatively lower perceptual threshold for 

the sane noxious stinulus. nence, wnile one extreme group 

seeks anxiety reduction by asi~rozching the noxious stinulus 

and eaploys ego-defensive behzviors characterized by intel- 

lectualization and sensitization, the other extreme group 

tries to combat stress oy avoiding the stressor, and adopts 

defensive mechanisffis ctsrscterized by denial and repression. 



In general, sensitizatior, was asscciated with better recall 

of failures (Lazarus k Longo,l553), a shorter latency for 

aggressive words on a ward-association task (Eriksen cc 

Laearus,l552), production of 2 larzer number of e~otionsl 

words on TAT protocols (~llmann,l951), a grezter tendency to 

admit personzl inadequacy and to resort to intellectualization 

(k'iener, Carp2nter m d  Cari;enter ,1956) , and to be "sharper.ersU 
rather tnm "levelers" in a neutrel psj-chophysical task 

(Eolznan 5 Gardner,l959). On the other hand, reyxssion is 

associated with. the forgetting of anxiety-in2ucing Blacky 

pictwes (Perloe,1963), the expession af less sexuality 2nd 

hostility (Lazarus, 3riksen k i?onda,l95l) and the use of 
- 7 denial (Carpenter, ~teiner k Car?enter,l956) on a sentence- 

completion task. Soxever, xhile Lazarus et, al.(1951) 

reporte2 a correlation between repressive and sensitizing 

responses on a perceptual task and the rating of case history 

and interview data for these two traits, Kurland (1954) 

re2orted the absence of such a relationship. 

Scale Construction 

The R-S scale which 3jrrne(l96l) developed is a derivztive 

of a previous scale constructed by (~ltrocchi, Parsons & 

Dickoff,l960). kltroccni et al. sought to measure the 

repression-sensitization dinension by combining a number of 

iN?I scales which were used in p-evious studies to differenti- 

ate between the extreme groups along the continum, The index 

developed by Altrocchi et 21. consisted of subtracting the 



, P t  2nd iiel:n .s.ri?t.;. s co re s  from t h e  t o t a l  

s c o r e s  f o r  t h e  L, K and Sg sc:il,?:;. p o s i t i v e  s c o r e  on t h i s  

inCex represen ted  r e p r e s s i v e  becaavior. b u t  t h e  main d e f f i c i -  

encg 09 t h e  index i s  t h a t  t h e  s i  i-cnles cons i s t ed  of a number 

of over lap ing  i t e n s ,  an6 i t exr :  1t:hick ::re i n c c n s i s t a n t l y  

scored i n  txo o r  nore  s c a l e s .  

To e l imina t e  t h e  shortcc:.ir,s oT t h e  above mentioned 

index ,  3yrne (1961) c o n s t r ~ c t c 5  t n ?  3-" s c z l e  where i t e z s  

f r o k  t h e  same s i x  s c a l e s  used by 2 t r x c h i  e t  a l .  were 

corcbined i n  a more a p p r o p i s t e  z.zinner. Over las ing i t e m  were 

screened s o  t h a t  each i t e r .  wzs scared oaly once. Fu r the r so re ,  

i t e n s  which were i n c o n s i ~ t e - t l y  scored ic  t3;o o r  s o r e  s c a l e s  

were excluded. This  procezure  r c s ~ l t e d  i n  156 keyed i t e m ,  

of which 40 i t e m  were scored "?alsel'. To t h e s e  156 i t e m  

t h e r e  was added 26 b u f f e r  i t e m .  This s c z l e  i s  t o  be d i f f e r -  

e n t i a t e d  from i t s  r e v i s e d  f o r r a t  eitk.er by t h e  term " o r i g i n a l "  

o r  t h e  d e t e  of i t s  p u b l i c ~ t i o n .  

To d e t e r x i n e  t h e  i n t e r L r l  cons i s tancy  of t h e  s c a l e ,  

Byrne (1961) admic is te red  i t  t o  63  c z l e  and 73 f e a a l e  co l l ege  

s t u d e n t s .  The s p l i t - h a l f  r e l i s b i l i t y  c o e f f i c i e n t  c o r r e c t e d  

by t h e  Spearman-drown fornu:? X i s  0.58. For  a new s a ~ p l e  of 

37 male and 38 feinale s t u d e L t s ,  t n e  t e s t - r e t e s t  r e l i a b i l i t y  

c o e f f i c i e n t  over a six-week 2eriaC was equa l  t o  0.88. The 

nor imt ive  d a t a  was obtained f r o 2  t h e  2 - Y  s c o r e s  of 394 male 

and 230 female s t u d e n t s .  For z a l e s ,  t h e  range,  niean and 

s tandard  d e v i a t i o n  were 10 - l lS ,  63.08 and 17.71, r e s p e c t i v e l y .  

For t h e  f e n a l e  s aop le ,  t h e  scxe s t a t i s t i c s  were 20-119, 

t o t a l  of t h e  D 



61.80 and 16.20, r e s2ec t ive ly .  There were no s i g n i f i c z n t  sex 

d i f fe rences .  ?or the  cozbinei sex g r o u p ,  t h e  20th,  50th,  and 

80th p e r c e n t i l e s  were 4 2 . 1 4 ,  55.25 and 73.0, rez2ect ive ly .  

Since t h e  nean was 62.44 for t k e  t o t a l  sample of 624 s t u s e n t s ,  

t h e  d i s t r i m t i o n  is  s o ! ~ e + ; ~ ~ a t  : ,~s l . t ive ly  skewed. 

Byrne e t .  a l .  ( 1 9 0 9  prf ,?r-rced i t e x  a n a l y s i s  on t h e  

o r i g i n a l  s e t  of 182  i t e m  t o  i ~ ~ c r e a s e  t h e  homogeniety of t h e  

R-S sca le .  The p ro tocs l s  af 420 m l e  and 314 f e n a l e  s tudents  

were randonly divided i 3 t t ~  t-h-3 eq.2.d groups. For each group, 

t h e  b i s e r i a l  c o r r e l a t i o n s  weye c x p t  ed between t h e  t r u e / f a l s e  

responses t o  emki i t e n  ( i n c l ~ . 5 i n g  the  b u f f e r s )  and t h e  toxa l  

B-S score  f o r  those iri t h e  u i ;2e r  2nd lower 27,; of t h e  d i s t r i -  

but ion.  Those i tems which yiel2ed c o r r e l a t i o n s  s i g n i f i c a n t  

a t  t h e  0.001 l e v e l  i n  b o t ~  GrGups were re ta ined  i n  t h e  rkvised 

sca le .  The revised s c a l e  tor-sisted of 127 keyed i t e n s  p lus  

55 buf fe r  items. The ;.XPI r?u~i;ers znd the  key f o r  the  127 

non-buffer i t e n s  a r e  givei? i~ ap2endix A. 

7 r o r  a  s a ~ p l e  of 58 -ale and 76 female s tuden t s ,  t h e  s p l i t -  

ha l f  r e l i ~ ~ b i l i t y  c o e f f i c i e c t s  corrected by t h e  Brown-Spearman 
.. - - 

fo rnu la  f o r  the  o r i g i n z l  zcd revised scor ing  keys were 0.91 
-3 

-. sam$e of 32 males and 46 and 0.94, r e spec t ive ly .  2 3 r  

females from the  sane grau?, the  t e s t - r e t e s t  r e l i s b i l i t y  

c o e f f i c i e n t  over a 3-r~onth ;er iod was 0.82 f o r  t h e  revised 

s c a l e  c o z p r e d  t o  0.33 f o r  t k e  o r i g i n z l  one. ?or a sample 

o f  * - 733 m l e s  a d n i c i s t e r e i  toe  revised sca le ,  t h e  range, nean 
. - 
and standard d i v i a t i o n  xere  0-109, 42.25 and 20.10, respect ive ly .  

- - 



For a s a ~ ? l e  of 571 fermles t h e  s z x  s t a t i s t i c s  were 0-109, 

42.68 and 18.66, r e spec t ive ly .  There was no s i g n i f i c a n t  

d i f f e rence  between t h e  mean sca res  f o r  t h e  two sex grou2s. 

The mean score f o r  the  t o t a l  szo;le of 1304 s tuden t s  was 

42.46. For t h e  t o t a l  s m p l e ,  t k e  23th,  53th and 80th  per- 

c e n t i l e s  were 24.83, 40.29 and 58.79, respect ive ly .  dince 

t h e  mean 2nd t h e  medizn a r e  a2pox i : t a t e ly  equal,  t h e  d i s t r i -  

but ion  can be considered non-ske-~;ed. 

Regarding face  v a l i d i t y ,  L o t h  t h e  o r i g i n a l  and t h e  

revised s c a l e s  were resgonded t o  i n  t h e  d i r e c t i o n  of r e p e s s i o n  

by a group of n ine  c l i n i c i a n s .  A ~ r e e x e n t  aaong seveL of the  

n i n s  judges c o n s t i t ~ t e d  the  ~ r i t e r i . 9 ~  on concurrence. Cn 

t h i s  b a s i s ,  t h e  judges rezched consensus on 90~$ of t h e  i t e n s  

f o r  t h e  revised s c a l e  i n  c o ~ p : : r i s a i  witn 72$ f o r  t h e  o r i g i n a l  

sca le .  

The cons t ruc t ion  of the  2-1 s c z l e  can be considered as 

an extension t o  the  B-3 s c d e  f o r  a nmber  of reasons 

suggested by Ullmann (1962). .;F~ile i n  the  case of t h e  3 - S  

s c a l e  i tems were se lec ted  f r c z  on12 s i x  of t h e  12121 s c a l e s  

and t h e  saz2le  was l i ~ i t e d  t 3  c a l l e g e  s tuden t s ,  Ullmann screened 

a l l  566 XZI i t e m ,  se lec ted  a 2 s y c n i a t r i c  saz2le  and used 

c r i t e r i o n  groups se lec ted  on t h e  bznes of case h i s t o r y  ma te r i a l  

t o  v a l i d a t e  the  i t e m .  The ne t tod  f o r  s e l e c t i n g  c r i t e r i o n  

groups according t o  case c i s t o r y  n z t e r i a l  was descr ibed by 



Ullrnznn and 3in (1962). 

Originzllg, three criterion groups were selected and 

these were externalizers, acters-out and internzlizers. The 

exterr.slizers were those I>.-tients whose pincipal  ode of 

tension reduction involve2 2roje:tion. 3atients whose rsain 

deferlsive mode was the exzr.ession of impulsive and socially 

disappoved behavior coxtituted the acters-out group, while 

those wno resorted to ica2sre;riate denial of threat or con- 

flict were classified as in5zrnalizers. On the bases of 

previous findings by L l l a 2 m  (1958, 1960) and Ullnann 3 Lim 

(1562), exterrializers 5 5 5  <?cters-out were conbined to form the 

facilitztor criterion grD-ap, 2nd internalizers were retained 

as the inhiSitor criterion group. 

Data for the construction of the scale was collected 

frou two sets cf  facilitcttors and inhibitors. The first set 

(31) consisted of 38 facilitators and 24 inhibitors screened 

by Ullnznzl. The second set (52) was cmpsed of 48 facilita- 

tors and 22 inhibitors KSO were screened by Lin. 

For the total sarcyle of 86 facilitators and 46 inhibitors, 

iten: z~alysis was 2erfor:i.d or? the ;LQI profiles, and those 

88 items +~hich differentiated between the two criterion 

group zt the 0.025 level (bo-tail test) were retained. The 

88 items were then cross v3.lidated within each safi2le. The 

procedure resulted in 21 "prir:ary" itens which differentiated 

betveen the criterion grou2s within one szmple at the 0.05 

level (two-t~il test) and ht the 0.05 level (one-tail test) 

within the other. This tecnnique in significance testing wzs 



- adopted t o  reduce the  e f f e c t  of 2;pe 11 e r r a r .  Cf t h e  68 

i t e s  the re  were a l s o  27 i t e z s  xnich \;ere s i g n i f i c a n t  a t  the  

0.13 l e v e l  ( two- ta i l  t e s t )  f o r  one sanple  and a t  the  3.10 

l e v e l  (one- t a i l  t e s t )  f o r  the  other .  The 27 i t e ~ s  were c ross  

val i i ia ted once sore on a new szn1;le of 61 ;d~L31 p-otocols  

scored i n  t e r m  o< t h e  2 1  " p r i x r y "  i t e n s .  The >rocedure 

r e s u l t s d  i n  23 "second2ry" i t e m  which xere  s i g i f i c z n t l y  

associa ted  w i t h  t h e  " p r i ~ ~ a r y "  i t e n s .  These 44 "prinary" and - 
nsecandary" i t e m  c c n s t i t u t e d  t h e  f i c z l  vers ion  of t h e  P-I 

Scale  2 e l i a b i l i . t ~  & 3-oss -kasde  Y t z t i s t i c s  

For 59 p a t i e n t s ,  t h e  s p l i t - h a l f  r e l i z b i l i t g  coeffkc ient  

cor rec ted  by t h e  hpearzzn-3rown forrmla was 0.96. The t e s t -  

r e t e s t  c o e f f i c i e n t  was 0 . ~ 6 1  f o r  26 cases  with frm one t o  

s i x  months between t e s t i n g s ,  and 0.882 f o r  22 cases  with a  

t i n e  h p s e  of seven t o  eighteen months between t e s t i n g s .  

For the  szaple  of 90 p a t i e n t s  mentioned above, t h e  mean 

and standard dev ia t ion  were 25.74 and 11.22, r e spec t ive ly ,  

f o r  the  e a r l i e r  s e t  of t h e  protocols .  The sene s t a t i s t i c s  

were 25.40 and 11.31 f o r  the  l a t e r  s e t  of protocols .  The nezn 

and standard dev iz t ion  f o r  another  san2le  of 64 p a t i e n t s  were 

25.39 and 11.44, r e s p c t i v e l y .  Por a sam2le of 47 male 

co l l ede  s tudents  t h e  nean and standard dev ia t ion  were 29.36 

and 6.59, respect ive ly .  Students seen t o  shox niore homogeniety 

than p y c h i a t r i c  p t i e n t s .  

For a  sanale  of 64 co l l ege  s tuden t s ,  t h e  F-I co r re la t ed  



-0.76 with t h e  o r i g i n a l  E-1, sc-:le (5yrne,1961). I t  should 

be noted th:>t t h e  two s c a l e s  ?:nd 2 3  cornon i t e n s ,  2nd one 

i t e s  which was i n c o n s i ~ t r ~ . n t l : ~  sco re?  on the  txo s c a l e s .  3u t  

when t h e  s m e  s c a l e s  were ~ 2 c l ~ l s t e r e d  t o  a ps j -chia t r ic  sa&?le,  

t h e  c o r r e l z t i o n  was 0.94. Ullsxxi (1562) a t t r i b u t e d  t h i s  

d i f f e rence  t o  the  lower vr-r issce  f o r  both s c a l e s  iti t h e  s tudeLt  

2opulation. 

Self-Conce?t & Self - Idea l  2 % t i n r s  - 
If s e n s i t i z e r s ,  i c  c o n p u i ~ o c  with r ep ressor s ,  a r e  

more prone t o  rexrienber failure experiences and t o  z d n i t  . 
f e e l i n g s  of inadequacy a s  w s s  p-eviously suggested,  then they 

a r e  ex2ected t o  obta in  lower bccres an measures of self-concept 

and t o  r e p o r t  a nigher  l e v e l  of  s e l f - i d e a l  d i s c r i p n c y .  

Byrne (1961) reported t n s t  f o r  a  sanple  of 37 o a l e  and 

20 female s tuden t s ,  t h e  c o r r e l z t i o n  between the  or ig in21 R-S 

s c a l e  and t h e  s e l f - c o n c e p  scores  obtained on t h e  i ta rchel ' s  

de l f  n c t i v i t y  Inventory (~i'd) t o  be 0.74 (p4.01). The R-S 

s c a l e  a l s o  co r re la t ed  0.55 (p<. 31) - d t n  s e l f - i d e z l  d iscr ipancy 

scores  and -0.38 (n.s . )  with s e l f - i d e a l  scores .  Por another 

sanple  o f  48  nz le  and 50 fez t . le  s tudeLts  the  R-S s c a l e  

co r re la t ed  0.62 (2c.01) w i t ? -  t he  se l f - idea l  d i s c r i p n c y  scores .  

For a sanple  of 32 u s l e  2nd 45 f e n a l e  s tuden t s ,  t h e  f i n a l  

vers ion  of t h e  K-S s c a l e  (byrne e t .  a l . , lS63)  co r re la t ed  0.03 



with s e l f - i d e a l  discrep!lcy and 9.68 with negzt ive s e l f -  

d i s c r i g t i o n  scores  on a ao2 i f i ed  format of the  SAI. 

vihile t h e  3-S s c a l e  i s  s i g n i f i c a n t l y  co r re la t ed  wi th  

negat ive self-conce2t anc ze l f - idez l  discrepancy, i t  i s  un- 

r e l a t e d  t o  s e l f - i d e z l  sca res .  both rep ressor s  and s e n s i t i z e r s  

seen t o  share  v ievs  regarding t h e  c h z r a c t e r i s t i c s  of " idea ln  

behavior. It nay be noted t h ~ t  t h e  Pik s c a l e  (chapter  3)  

showed s i m i l z r  r e l a t i o n s  t o  self-conce?t,  s e l f - i d e z l  and s e l f -  

i d e a l  diecrepaccy scores  a s  t h e  2 - A  s cz le .  

Re la t ive  3 m ~ h a s i s  of a i -  & Negative Affect 

Since s e n s i t i z e r s  u t i l i z e  v i g i l z n c e  and r e s o r t  t o  ob- 

s e s s i v e  behavior t o  zckieve t e n s i o r ~  reduct ion ,  they a r e  

expected t o  a t t r i b u t e  narc ?ersonal  ~ i g n i f i c ~ c e  t o  negat ive 

enot ions than r e p e s s o r s  whc u t i l i z e  repression.  

bierbarn znd Kazaoka (1565) t e s t e d  t h e  hypothesis t h a t  

s e n s i t i z e r s  d i f f e r   fro^ re2ressor s  i n  t h e i r  tendency t o  

a t t r i b u t e  g r e a t e r  2e r so ra l  s ign i f i cznce  t o  negat ive a f f e c t i v e  

z a t e r i a l  than t o  p o s i t i v e  a f f e c t  m t e r i a l  e l i c i t e d  during an 

iriterview. 

From a grou? of 203 co l l ege  s tuden t s ,  10  s e n s i t i z e r s  and 

10  rep ressor s  with extreme scores  on t h e  R-3 s c a l e  were se lec ted .  

Zach group cons is ted  of an equal nuxber of males and females. 

The s e n s i t i z e r  group had a mean score  of 65.30 and a range of 

52-86. The r e p e s s o r  group had a mean score  of 16.10 and a 

range of 10-21. The mean score  f o r  t h e  s e n s i t i z e r  grou? i s  

we l l  within the  up2er 2ath p e r c e n t i l e  of t h e  R-S score  dis- 



tribution reported by Egrne et. al. (1963). The mean score 

for the repressor grou? is within the lover 23th percentile 

of the sane 3-b scare distribution. 

The exserinental procedure consisted of two sessions. 

During the first session, the experimenter conducted a semi- 

structured icterview where the subjects could pursue themes 

regardi~g emotional reactions towards family, sex, academic 

perfornance and other aiscellaneous topics. The experinenter 

conducting the interview was not acquainted with the subectts 

R-8 scores. The interview mzterial vas recorded on one 

channel of a stereo ta2e recorder. The subject was provided 

with a 2ush button to press whenever he felt what he xzs 

saying had personal enotional signifi~a~ce, whether sositive 

or negztive. Yhe 2ush button simultaneously activated and 

recorded oc the other stereo chgnnel an auclitory signal (A$) 

which was inaudible to both experinenter and subject. 

During the second session, which took place one week 

following the first one, the subject listened to the interview 

material through headphones and pressed the push button once 

whenever feeling the naterial reflects content with emotional 

significance. 

The coding p-wedure consisted of counting the number 

of ASS for each subject in ezch session, categorizing the 

verbal mzterial associated with every AS into a gositive or 

negative affect category, and classifying the direction of 

the verbzl material into one of the following 5 divisions: 



7 x' f a t i l y ,  s e l f ,  pee r ,  o t h e r  t ~ \ ~ a . r d  re,,, an6 s e l f  toward o the r s .  

To a s s e s s  t h e  r e l i ; ? ? . , i l i t y  3f t!:e r a t i ~ g s ,  a second judge 

r a t e d  s i x  randonly w i t h  r e s ~ e c t  t h e  

. . a l i t y  of t h e  a f f ec t  . Thp int,::*ji;-,;e c o r r e l ~ t i o r ? ~  rznged 

between 0.92 a s d  0.97. 

A s a m a r y  of t h e  de. ts  i ' c r  rt.::ressol-s aricl s e : i c i t i z e r s  i n  

sess io-rs  1 and 2 i s  giver. I r .  l a b l e  2 .1 .  

Tz.ble 2.1' 

Means and Standard Devia t ions  f o r  t k e  3requency of 2 o s i t i v e  

and 3 e g a t i v e  Z~o t iom! .  ? . e c y ~ n s c s  ir, a e s s i o n s  1 and 2  

f o r  5 0 t h  znd Repressors  

Mean 

Standard 
d e v i a t i o n  

3E23ZSSOFlS (1; = 1 0 )  

I t  e an 14 .60  6.30 23.70 11.60 

Standard 
d e v i a t i o n  

" ~ r o i  Kerbaun and KzzaoXs, 1967, p. 103 



Differences between zc?. within  groups were t e s t e d  f o r  by 

s e r i e s  of t - t e s t s  and, tk".t.r.efore, t h e  re2orted l e v e l s  of s ig-  

n i f i c a n c e  a r e  an o v e r - e z t i m t e  of what would , k v e  been 

obtained i f  an a n a l y s i s  ef vhriance was p e r f o r ~ e d .  

An a n z l y s i s  of  t h e  dz t z  i n  Table 2.1 show t h a t  t h e r e  i s  

no s i g n i f i c z n t  d i f f e rence  aetxeen rep ressor s  and s e n s i t i z e r s  

wi th  r e spec t  t o  the  t o t z l  K w b e r  of ASS i n  e i t h e r  sess ion ,  

3 u t  both s o u p s  i d e n t i f i e d  :. l a r g e r  nunber of emotional res -  

2onses i n  t h e  second sess ion  (;3<.005). It i s  poss ib le  t h z t  i n  . . 
t h e  first sess ion  t h e  subJec t  was occupied with f a c t o r s  such 

as reac t ions  of ex?er izec ter ,  z t t e ~ p t s  t o  p o v i d e  2 coherent 

view, e t c .  which coul5 A z v e  i a t e r f e r e d  with the  t a s k  of ana- 

l y s i n g  one ' s  verba l  r e 2 o r t s .  

I n  both sess ions ,  ~ e n s i t i z e r s  gave Gore ezphasis  t o  

negat ive  a f f e c t  than did r ep -essor s  (p<.01), 

I n  t h e  f i r s t  s e s s i o c ,  s e n s i t i z e r s  emphasized more negat ive 

than  s o s i t i v e  x a t e r i a l  ( 2 < . 3 3 5 ) ,  while r ep ressor s  gzve xore 

ASS 2 o s i t i v e  than f o r  negat ive f e e l i n g s  ( ~ . 0 0 5 ) .  Eowever, 

between sess ions ,  r ep ressor s  i z e n t i f i e d  more negat ive ma te r i a l  

than  i n  the  f irst  sess ion  ( x . 0 0 5 ) ;  and s e n s i t i z e r s  i d e n t i f i e d  

xore p o s i t i v e  rca ter ia l  ( F < . o o ~ ) .  The authors  (p. 103) suggested 

" t h i s  would i n d i c a t e  t h a t  p o s i t i v e  x a t e r i a l  was a v a i l a b l e  t o  

t h e  s e n s i t i z e r ,  but was seemingly ignored o r  discounted as 

emotionally meaningful during tne  f i r s t  session." If i t  i s  

assumed t h a t  the  sub jec t  ex2erienced more s t r e s s  i n  t h e  f i r s t  

s e s s ion  when he wes confront ing the  experimenter with emotion- 

a l l y  s i g n i f i c a n t  x a t e r i a l ,  i t  seems t h a t  s e n s i t i z e r s  emphasize 



more negative affect when plrced in a stressfal situation. 

The opposite seems to be true of repressors. This factor 

is expected to further increase the difference between repressors 

and sensitizers with resy.ect to the verbal report of znxietjr 

following the stressful sticiuli. 

'tiith respect to the ex;ression of emotions, a series of 

chi-square tests showed that sensitizers exsressed more 

negative feelings than d i ?  repressors (9<.01) regzrding each 

of the five directional catqpries in both sessions. 

Prom further discussion in the ?resent cha,pter it will 

becoxe apprent that secsitizers, in comparison with repressors, 

equate the admission of riegztive affect with "honesty" and 

perceive it as a more desira.ble behavioral pattern. It is 

suggested here that sensitizers, like repressors, seek social 

approval, but differ iri term of the behavioral characteristics 

which they consider to be social desirzble. 

rn m LAL Scores for Sexual 2 sagressive Content - - 
& Frequency of Eniotionzl iords - 

It is doubtful if words with sexual content constitute 

a taboo anymore. Yet, the follo~ing study is worth noting 

for the presence of other variables. Eyrne (1961) hypothesized 

that repressors who refraic fron the expression of emotions 

and seek to maintain a socially acceptable poise are less 

likely, in con2arison with sensitizers, to express sexual, 

aggressive or emotional ressonses to the TAT. 2rom a group 

of 213 students wha were zduinistered the R-S scale, Byrne 



and sensitizers should expess 

material than xale repressors. 

this possibility. 

It is possible that the a 

selected a grou? of sensitizers (scores 78-110) and another 

group of repressors (scores 18-47). The sensitizer group 

consisted of 22 mzles an2 7 f e x - d e s ,  while the repessors 

consisted of 18 males a& G fer:.zles. Two judges rated the TAT 

protocols for sexual and aggressive content, and the frequency 

of emotional words. The corrt.latior,s betveen the ratings for 

these variables by the t x o  5udges were 0.94, 0.87 and 0.99, 

respectively. The data shx:  tkat mle sensitizers expressed 

nore sex~al xaterial thzr. :~:le reiressors (t=2.86, df=38, 

~ ~ 0 1 ) .  Eut repressors 3rd sensitizers of either sex sho1;ed 

no significant differences reg-sling aggressive ffiaterial or 

the frequency of emotions1 words. 

It is suggested in the $resent chapter that both repres- 

sors and sensitizers seek s s c i ~ l  approval, but differ in what 

they judge as desirable. ~ccardingly, it is possible that 

male sensitizers, unlike their regressor counterpart, consider 

sexual expessions as msculice characteristics. 3n the other 

hand, both repressor and sensitizer fenales Day consider such 

expressions to be inconsistant -iritn the social demands made 

on them. If this interpretation is true, femzle repressors 

significantly less sexual 

byrne did not investigate 

z~nitude of aggression scores 

is a function of the experix.enta1 context, and if there is 

no stimulus to induce a~gressive behavior, repressors and 



s e n s i t i z e r s  a r e  not expected t~ d i f f e r  on t h i s  va r i ab le .  But 

t h e  absence of a  d i f f e r m c c  Setween rep-essor s  and s e n s i t i z e r s  

regarding t h e  frequency ~f e m t i a n a l  words i s  d i f f i c u l t  t o  

ex2lair1, 2nd i t  d.oes c o n f l i c t  with t h e  d a t a  whicki Ullnann 

(1956) reported.  

kdjustnent  & Socia l  3 e s i r z b i l i t . y  

The r e l a t i o n s h i ?  bet;;een the  2-2 dimension and ind ices  

of adjustffient w i l l  be giver, : 2 e t a i l e d  d iscuss ion  here  because 

i t  i s  i n  the  p r i n c i p - 1  thc>;.le ir- t h e  present  s tudy,  and i t  

c o n s t i t u t e s  the  na in  h y ~ ~ o t r ~ e s i s  i n  Experinent 2. Eyrne (1361) 

considered both extreoe grou-:s on t h e  R-S dimension t o  be 

maladjusted, 2nd t 3  d i f f e r  I r o : ~  one another  msinly i n  terms 

of t h e  ego defensive nechnrAszs adopted i n  r-esaonse t o  a 

s t r e s s ~ r .  That i s ,  r e p e s s s r c  u t i l i z e  den ia l  while s e n s i t i z e r s  

r e s o r t  t o  v ig i l znce  and o ~ s e c s i v e  p a t t e r n s  of behzvior. In  

view of t h i s  t h e o r e t i c a l  f r m e  of r e fe rence ,  i t  i s  hy2othesized 

i n  Lxceriaent 2 t h a t  re;re<so:.s x i 1 1  ve rba l ly  underplay t h e  

l e v e l  of anxiety indica ted  :~utonozic  r e a c t i v i t y ,  2nd sensi-  

t i z e r s  w i l l  r epor t  an anxiety l e v e l  which i s  out of pro2ort ion 

with t h e i r  l e v e l  of a u t m o o i c  arousal .  

If both rep ressor s  m d  s e n s i t i z e r s  a r e  nz ladjus ted  t o  

t h e  extent  t h a t  the2 have t3 r e s o r t  t o  ego defensive behavior 

t o  combat anxie ty ,  then bo th  e x t r e ~ e  groups on the  3-b 

dinension should exh ib i t  z hidher l e v e l  of na ladjus tnent  than 

t h e  n e u t r a l  group scor icg  l-zlfway on the  dimension. 3u t  xost  

of  t h e  s t u d i e s  mentioned i n  t h e  l i t e r a t u r e  r epor t  a negat ive 



correlation between the 3-b  di1rension and ad justnient. This 

meens thzt re2ressors are I ~ I - e  adiusted than sensitizers as 

well as neutrzls. It s h ~ t i l ?  be noted that these studies 

equated a5juutsent with hibh scores on questiocnaires which 

define psychological stzkility in terns of high self-concept 

and the ex2ression of sociCly desirable characteristics in 

general. but it has al1-e;id; bee-vl stated that repressors seek 

anxiety reduction by denyis; rersonel weakcesses and attrituting 

to the self socially acce~t~ble charzcteristics. That the 

endorsement of these attrfb~tes is a defensive behavior rather 

than "real" is indicated 57 the fact that these attributes 

are at variance with the objective ratings carried out by an 

observer. It is, therefore, not surprising that when tested 

by neans of questionnaires, repessors seem nore zdjusted than 

neutrals and sensitizers. It night also be noted that the 

studies which investigated the presence of a curvilinear 

relation between the R-5 an5 adjustment scales did not use a 
- quadrztic equatioc. 1rxtc~2, ?earson's product correlation 

was conputed to test for a zero correlation, and saqles were 

either dichotonized or tricnotomized to test for the signifi- 

cance of the difference betxeen the neans. Because of the 

interzction between the Z - U  scsle and personality questionnaires, 

it becones a2parent thzt the content of a verbal report is an 

inappropriate index of ad2ust:mnt. A nore valid criterion of 

adjustment would be the ~agnitude of the discripncy between 

re2orted self-z2paisal and r~.tings obtained through objective 



methods such as 9erformance an a task, evaluation by a clinician, 

or autonomic reactivity to a stressor. The discussion which 

follows suggests that both repressors and sensitizers are 

maladjusted to the extent that they differ fro111 neutrals in 

term of the qualitative12 different behavioral patterns each 

extrene group perceives as socizlly desirable, and the extent 

to which they will go in clsiaing these characteristics to 

obtain social zpproval. The tern "socially desirable behavior" 

is defined here in term of the individual's concept of "the 

ideal" behavior. This frarne of reference does not necessarily 

ing~lg that the concept of social desirability is nultidimen- 

sional. Two individuals xho agree about the desirability of 

a characteristic they lack may seek social approval in two 

op2osite ways: one by endorsing it emphatically, and the other 

by exagerating his deficienc;~ to appear "at least honest". 

This frame of reference is congruent with the observation 

that repressors and sensitizers differ with respect to self- 

concegt but not self-ideal. 

Studies by Lefcourt (1965), and Werbam Zr Badia (1367) 

presented in the following discussion suggest that both 

repressors and sensitizers seek social approval to the same 

extent, though each in nis own way. 

Byrne, Golightly i Sheffield (1965) tested for the 

presence of a curvilinezr relation between the R-S dimension 

and adjustment as defined by scores on the 18 scales of the 

CPI. In spite of the fact that most studies have so far 

indicated a negative, linesr relation between the R-S dimension 



Table 2.2 + 
Correlation Eetween the R-S Dimension 

and the 1e CPI Scales 

Doninance 

Capacity for Status 

Sociability 

Social Presence 

Self-acceptance 

Sense of well being 

Responsibility 

Socialization 

Self-Control 

Tolerance 

Good Impression 

Comunality 

Achievements via Conformzcce 

kchievenent via Independence 

Intellectual efficiency 

Psychological-mindedness 

Flexibility 

Femininity 

+ Fron Byrne et al., 1365, p. 587 



and adjustment, 3yme et. al. found the topic worth persuing 

because, logically, "neither obsessional concern with con- 

flicts nor selective fortettiL& of them" (p. 586) can be 

indicative of adjustnent. '*he CPI was preferred to U 2 I  

derived scales because it ;,:as designed for the total popula- 

tion and, therefore, it is z:ore agpropriate for testing the 
- 

curvilinarity hypothesis. 

The saaple consisted af 43 xiale 2nd 48 fenale college 
rn students. *he intercorrelations between the R-S and CPI 

scales for the whole s::v;le as well as for each sex group 

separately are given in Y z s l e  2.2. 

Regarding the data iri Lhkle 2.2, there are three issues 

which 

1. 

deserve connent: 

The fact that certairi C 2 I  scales correlate with the 

R-S scale for one tex group and not the other indicates 

the presence of zn interaction between the sex factor 

and the traits neasurec? by the R-$ and CPI scales. In 

this res2ect, Syrne et. al. (1965, p. 588) suggested 

that "rather than interyet any of the discripzncies 

between ffiales and ferwles in the data as an indication 

of sex differences, oue would ?robably be on safer 

ground simply to i~~ter~wet the groups as two independent 

sanples of subjects." This argment is superfluous 

because, alth3u~h the correlztions for mzles and females 

differ from one another in terns of their significance 

from zero, they are not significantly different from 

one another. 





however, i s  t o  f ind  a way t~ neaeure adjustment which i s  inde- 

pendent of t h e  f a c t o r s  of r e p e s s i o n  and s e n s i t i z a t i o n .  To 

dea l  with the  s i t u a t i o n ,  l'er~pone and Lamb devise  two a2proaches 

which a r e  su2posed t o  be f r e e  of t h e  shortcomings of the  pager- 

and-2encil t e s t s  previously used t o  measure adjustment. 

I n  t h e  f irst  s tudy,  Ter-,?one and Lamb defined maladjustzent 

i n  terms of wi l l ingness  t o  seek p y c h i a t r i c  a id .  That i s ,  

those with ext reae  represc ioc  or  s e n s i t i z a t i o n  scores  a r e  more 

l i k e l y  t o  seek ps:;chiatric z id  than those with intermediate  

scores .  To t e s t  t h e  hy?othesis,  t he  authors  compared the  3-S 

scores  f o r  459 col lege  stu2ents with those f o r  175 psych ia t r i c  

p a t i e n t s .  The s i z e  of each sex group wi th in  each sample, and 

t h e  corres2onding uean, m e d i m  and standard d i v i a t i o n  a r e  given 

i n  Table 2.3. 

Tzble 2.3" 

Keans, Nedians, and atandard Deviations o f  College 

and C l i n i c a l  a a ~ i 2 l e s  on t h e  R-S Scale  

N 165 294 459 64 111 175 

Median 34.17 34.28 35.01 52.66 63.00 61.75 

Mean 37.03 36.60 36.75 50.44 62.54 58.11 

Standard 19.01 19.33 19.18 26.03 22.24 24.34 
dev ia t ion  

-- - 

* From Tennone 2c Lanb. 1967. D. 133 



3efore  d iscuss ing  t h e  impl ica t ions  of t h e  d a t z ,  i t  is 

worth not ing  t h a t  t h e  s t a t i s t i c s  f o r  the  col lege  sample a r e  

s i m i l a r  t o  those renorte6 by Eyrne e t .  a l .  (1963). The d i f f e r -  

ences between t h e  mean scores  f o r  t h e  col lege  and c l i n i c a l  

san2les  a r e  s i g n i f i c a n t  a t  0.031 l e v e l .  I t  i s  un l ike ly  t h a t  

t h e  d i f fe rences  between t h e  s a r n ~ l e s  a r e  due t o  extraneous 

f a c t o r s  such a s  age,  education, e t c .  because f o r  30 col lege  

s tuden t s  iii t h e  c l i n i c a l  sazple  the  aean score  was 57.60 i n  

cozparison with t h a t  of 58.22 f o r  non-college p a t i e n t s .  It 

i s  worth not ing  t h a t  while i n  t h e  co l l ege  saaple  t h e r e  i s  not 

a s igr i i f icant  sex d i f fe rence ,  i n  the  c l i n i c a l  sans le  females 

had a  s i g n i f i c a n t l y  higher  mean score  than the  n a l e s  (pc.31, 

~ = 3 . 1 0 ) .  

There a r e  t h r e e  c r i t i c i s m  which a r e  re levant  t o  t h e  

design of t h e  above mentioned experircent. F i r s t ,  t h e  authors  

d id  not  s t a t e  whether the  c l i n i c a l  p s t i e n t s  sought psych ia t r i c  

a i d  vo lun ta r i ly .  If t h a t  wzs t h e  case ,  then i t  i s  expected 

t h a t  t h e  whole s a q ~ l e  w i l l  score  high on s e n s i t i z a t i o n  because 

a re2 ressor  w i l l  not a3mit personzl  nialadjustnent i n  t h e  f irst  

place. It follows t h a t  i f  a rep ressor  i s  l i k e l y  t o  end up i n  

a psych ia t r i c  s e t t i n g  only when h i s  behavior i s  s o  b i z a r  t h a t  

he has t o  be c o m i t t e d  by a second par ty .  If t h a t  i s  t h e  

case,  then the re  should be a  l a r g e r  proport ion of r ep ressor s  

among those c l a s s i f i e d  2s psychotics thzn those with milder 

syu?tous such a s  neurosis .  But t h e  authors  note  t h a t  t h i s  

was not  the  case because when the  case h i s t o r i e s  were t r i cho-  

tonized by two judces i n t o  t h e  ca tegor ies  of "present  



environmental stress", "~eurotic condition", and "psychotic 

condition", there was perfect ::&reenent between the judges on 

82$ of the cases, but t n e  three grouss were unrelated to scores 

on the i:-a scale. 

The second criticis,, which the authors observed, is that 

dicotomizing the subjects d o c 6  tce dimension of adjustaent 

could have obscured the nreseI.ce of a curvilinear relation 

between the B-S dinensiorL a25 the adjustnent index. k 

curvilinear relationshij csn %etter be tested for either by 

rceans of a correlational znf:l;~sis or by trichoto~ozing the 

whole sazgle into normls, tsyckdztric repressors and psychi- 

atric secsitizers and coz~~rinL the mean scores for the latter 

two groups with that for norxzl. 

A third factor which 'I'e:.- one an2 Lanb neglected is that 

because of the nanner ir, whim- the concepts of repressior, and 

sensitization are define2, end the fact that the 3-d scale is 

derived fron the l.d~:,DI, the c h ~ i c e  of a psychiatric sa~ple is 

inapproprizte for testin_ tze relation between the 8 4  scale 

and adjustcent. Yhe 2-3 dizeri:ion states that there are 

individuals who deny or undere:,ti::2te the decree of their 

~aladiust~ent, and there kre tw:e cho exagerate such symptoms. 

If neither of the yocesses ~f rerression and sensitization 

are oserzting, the indivi?xal is considered to be zdjusted 

and to hzve a realistic vie.*, o f  himelf. 5ut having a rea- 

listic view of one'z self d o e 5  nat necessarily ia2ly adjustuent. 

A phobic who seeks counsel.ir-:L ki~ows that his fears are not 



t 
r j u s t i f i e d  by the  enviror~entztl f a c t o r s  and i n  t h i s  sense he i c  

r e c l i s t i c  i n  evaluat ing h i w e l f ,  but such a  person can not  be 
-v described as well  adjusted.  ~n  f a c t ,  what makes t h e  R-S 

s c z l e  a  s u i t a b l e  mexure  3: repress ion  zc2 s e n s i t i z a t i o n  

anong a  n o n - p s ~ c h i z t r i c  gopAat ioc  i s  t h a t  the  content  of the  

items i s  not  ~ c t u a l l g  c h z s . c t e r i s t i c  of a normal population, 

and, a c c o r d i ~ g l y ,  i n d i v i 2 u r l s  have t h e  opportuni ty t o  under- 

es t imate or overes t inz te  t h e i r  negat ive a t t r i b u t e s  by endorsing 

d i f ferer i t  numbers o f  i tms.  In  o ther  words, i f  t h e  i t e n s  

er,c'iorsed by a  repressor  actuzl1;- descr ibe  t h e  behavior of the  

res2ondent, then - by d e f i c i t i o n  - such a  person i s  not  

u t i l i z i n g  Cenial a d  s h m l d  not  be c l a s s i f i e d  a repressor  a s  

defined i n  the  concept o f  repression-~e~siti~ation. Going 

bsck t o  the  s t ~ d y  by Tezgoce 2nd 3zmb, i t  should be noticed 

t h a t  the  R-S s c a l e  i s  der ived f r o n  t h e  i ~ U ? I  whose content  

r e f l e c t s  sym2torns regorzed by p a t i e n t s  a s  wel l  a s  those observed 

by c l i n i c i a n s .  liccordi-r&~, when a  psych ia t r i c  p a t i e n t  obta ins  

a high R-2 score he need not  be a s e n s i t i z e r  because t h e  

benzvioral  c h a r z c t e r i s t i c s  he endorsed could well  be substan- 

t i a t e d  by c l i n i c z l  r a t i c g s .  

I n  a second study t h e  Tenpone and L m b  defined naladjust- 

cent  i n  t e rns  of the  er,dcrse::ient of  l o g i c a l l y  incongruent 

i t e n s  on the  I ~ c o m ~ l e t e  Sectence Elank (123). The c o r r e l a t i o n  

between the  EL-2 s c a l e  and the  ISB f o r  58 psych ia t r i c  p a t i e n t s  

was 0.73 (peO1). The t e s t  f o r  l i n e a r i t y  of regress ion  showed 

t h a t  dev ia t ioc  from the  l i n e a r  model was not s i g n i f i c z n t .  



The authors interpreted t h e  data 2s indicating sensitizers 

experience m r e  incm~rue~t feelings than do repressors and 

they are, therefore, less s2j~sted. but the use of the ISB 

once more brings up the pr~tlen associated with the use of 

?a?er-and-pencil tests in the measurenect of adjustment. 

Reference to z study by Keinexen (1953) shows that those who 

score high on the ;US rste the adnission of anxiety as more 

desirable than do those ,,,-ith lox ! U S  scores. It is, therefore, 

quite conceivable that both repessors znd sensitizers ex2er- 

ience incongruent feeiin~s, kut only the latter group adnits 

the presence of incongruent feelings because of the belief 

it is more desirable or "nziest" to do so, 

k study by Lefcourt (1966) suggests that the interpre- 

tations of the significance of h-S scares by the subject and 

the experinenter need not be congruent with one another. 

A sample of 14 male zcd 14 female students were admini- 

stered the R-S scale. The subjects were then asked to state 

what they believed the test measured, as well as to describe 

what sort of a aerson will respnd to the scale in exactly 

the op2osite nanner. These evaluative res2onses were dicoto- 

mized by the exaerinenter, without reference to the subject's 

3-S score, as "pertainiri~ to xental illness" or "non-evaluative 

personzlity characteristics". aegarding the B-b scores, the 

nean, median and standard diviation were 61.14, 60.00 and 

15.82, respectively. Those 15 subjects who scored below the 

median were classified as repressors, and the 12 subjects with 



scores above the median were cztecorized as sensitizers. The 

analysis showed that 12 of tk&e 15 repressors associated the 

scale with the measurement of "centel hedth" and "adjustment1'. 

Kine of the 12 sensitizers ccnzi2ered the test to measure 

ve~otionality", "honesty" z~id serio~aness. Also, one's 

score determined how he prceive5 2 person scoring exzctly 

opposite to himelf. 3e2resuors 5escribed sensitizers as 

11 ill" , "abnoraal" and " a w y  fro2 reality". 3ensitizers viewed 

repressors as l'liars",   he;;^ 9 lucky1', "conservativett and 

"not too bright1'. it is as;arent that while the 3-S dimension 

describe sensitizers as those wko unnecesszrily 3lzce them- 

selves in an unfavourzble light, setisitizers view themselves 

as being honest and perce2tive. 

According to the above stated inter2retstion of R-S 

scores, it follows that both repressors and sensitizers seek 

to place themselves in a favourzble light, and the two grouss 

differ from one another cnly in term of what each of them 

defines a "desirable" behavior. Lefcourt (1966, p. 445) 

states that "most subjects s e a  to believe that the R-S 

scale pertains to one's affects and feelings. 3epressors nay, 

therefore, be viewed as interpetin& the admission of emo- 

tionality as a sign of instability, while sensitizers view such 

admissions as revealing honesty xith oneself, 2nd a lack of 

fear of self-disclosure." The dstz does not conflict with the 

finding that sensitizers exhibit a more negative self-concept 

and higher ideal-self discregancy than repressors, because 



sensitizers and repressors n a g  interpret such response 

patterns as indicative of "honesty" and "mental health", 

respectively. This interpretation is in line with Heineman's 

(1953) data which showed individuals with high IUS scores 

viewed the verbalization of afixiety to be more desirable than 

did those with low ifAS scores. Lefcourt suggests that the 

3 - S  score is determined p r t i d l y  by the presence of a parti- 

cular personality trait as well as by the individual's 

perception of the purpse of the test. Similar arguments 

regarding the interaction Letkeen personality traits and 

cognitive factors while res;o~ding to questionnzires was also 

suggested by Jessw and I:a;..xonc! (1357), Lazarus (1954) and 

Rotter (1960). 

According to Lefcourt, if the experiiiiental situation is 

so designed as to equate enotios~lity with maladjustuient, 

sensitizers mzy inhibit the expession of emotionality to the 

extent that their zezn score becomes very similar for that for 

repressors. Lefcourt zd~izistered the Bendig amotionality 

Scale, and the TAT to neasure the frequency of affect- 

ideation words than they did in the first one. Repressors, 

however, were stable under both conditions. In fact, Lefcourt 

attributes the lack of a correlation between the TAT and the 

F-I scale (Wllaann, 1953) t3 the use of psychiatric patients 

who inhibited the expessi311 of emotions because of their 

suspicion of the ex2erixientzl situation. Lefcourt attributed 

the lack of correlztion S e t ~ e e c  the R-5 scale and the frequency 



of emotional  words (8yrn e ,  1961) t o  t h e  s u b j e c t s '  dou.bts 

r ega rd ing  t h e  pur ;ose  of t h e  ex2er ixen t .  

A t  t h i s  ~ o i n t  i t  i s  x o r t h  cons ide r ing  t h e  e f f e c t  of t h e  

s u b j e c t ' s  i r i t e rp re t a t i o l i  of t h e  purpose of t h e  t e s t  on t h e  

3-b s c o r e s  r epo r t ed  i n  L x s e r i ~ e n t  2 ,  chzp t e r  10.  The opinion 

he re  i s  t h z t  s e n s i t i z e r s  were u n l i k e l y  t o  have i n h i b i t e d  t h e i r  

e z o t i o c a l  responses  b e m u s e  t h e  i n s t r u c t i o n s  on t h e  quest ion-  

n a i r e  i n d i c a t e d  t h e  2ur;cse of t h e  ex je r iment  was t a  cox2are 

a  nuxnber of p e r s o n z l i t y  t e s t s  wi th  one aLother  r a t h e r  than t o  

neasure  any s p e c i f i c  p e r s o n a l i t y  t r z i t .  

Kerbam 2nd Eadia (1967) i n v e s t i g a t e d  d i f f e r e n c e s  i n  

d e t e c t i o n  t h r e s h o l d s  sc3 t o l e r a n c e  l e v e l s  f o r  r e p r e s s o r s  and 

s e n s i t i z e r s  i n  res2onse  t o  v a y i n g  e l e c t r i c  shock l e v e l s .  The 

s tudy  i s  of i xpo r t ance  because i t  d e ~ o n s t r z t e s  changes i n  t h e  

de fecs ive  aechanisffis f o r  t h e  two groups f r o n  a s i t u a t i o n  where 

t h e  noxious s t imulus  i s  de f i ced  i n  terms of pe rcep tua l  and 

c o g n i t i v e  v a r i a b l e s  t~ t h a t  where i t  a s suces  phys i ca l  p r o p e r t i e s .  

The s z a g l e  coLs i s t ed  of 84 male and 116 f e c s l e  c o l l e g e  

s tuden t s .  Zach sex  grou2 was d iv ided  i n t o  equal q u a r t i l e s  

rn accord ing  t o  s c o r e s  on t h e  5-3 s c z l e .  i h e  means, s t andzrd  

d i v i a t i o n s ,  and s c o r e  resnkes  f o r  x e l e s  2nd f e u l e s  a r e  g iven 

i n  t z b l e s  4 m b  5 ,  r e s 2 e c t i v e l y .  The procedure c o n s i s t e d  of 

gradual.ly i n c r e a s i n g  t h e  shock l e v e l  t i l l  t h e  s u b j e c t  r epo r t ed  

t h e  d e t e c t i o n  t h r e sho ld ,  a f t e r  which t h e  shock l e v e l  was 

reduced t o  zero .  The szne  p races s  wzs repea ted  t o  measure 

 odera rate" and "pa infu l"  l e v e l s .  I n  t h e  f o u r t h  t r i a l  t h e  

s u b j e c t  was eccouraged t o  wi ths tand an i n c r e a s e  i n  shock l e v e l  



a s  much as poss ib l e .  The xeans and s tzndard  d e v i a t i o n s  i n  

m i l l i a a ~ e r e s  f o r  t h e  4 shock l e v e l s  f o r  each of t h e  n a l e  

q u a r t i l e s  a r e  given i n  Tzble 2.4. The same s t a t i s t i c s  f o r  

t h e  female s az? l e  a r e  given is Table 2.5. 

Table 2.4* 

Kean and Range of 3-S $cores ,  2nd t h e  Associated Keans and 

Standard 3 e v i a t i o n s  i n  ~ l i l l i a r r .2eres  Across r'o1.n- Shock 

Levels  f o r  84 i fa les  3fvicieJ i n t o  Zqual Q u a r t i l e s  

According t o  Scores  ox tile 3.4 Sca l e  

R-L aean  s c o r e s  

Range of 5 - Y  sco re s  

Becogni t ion ( 1 )  

Ke an 

Standard d e v i a t i o n  

Koderate ( 2 )  

Ide an 

Standard d e v i a t i o n  

Pain  (3 )  

Nean 

Standard d e v i a t i o n  

Zncouraged ( 4 )  

Mean - 

Standard d e v i a t i o n  
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?able  2.5* 

Xean z s d  3znge of R-S Scores,  and the  Associated Neans and 

Standard Deviations i n  Xill iamperes Across Four Shock 

Levels f o r  116 Fenzles 3ivided i n t o  Equal Q u a r t i l e s  

According t o  Sccres on the  R-S Scale  

R-S xean scores  

Range of B-L Scores 

Recognition (1) 

Kean 

Standard devia t ion  

Xoderate ( 2 )  

Me an 

Standard devia t ion  

?ain (3) 

Xezn 

Standard devia t ion  

3ncouraged ( 4  ) 

Eean 

Standard devia t ion  

x Froa Kerbaun afid Bzdia, 1967, p. 350 

Sign i f i can t  d i f f e rences  between the  q u a r t i l e s  f o r  each 

sex group were t e s t e d  f o r  by the  Duncan's range t e s t .  The 

data i n  t a b l e  2.4 shows t h a t  the re  a r e  no s i g n i f i c a n t  d i f f e rences  



between the  q u a r t i l e s  f o r  the  z z l e  san2le.  But f o r  t h e  second 

and four th  shock l e v e l s ,  t he  d i f f e rence  between q u a r t i l e s  1 

and 4 was s i g n i f i c a n t  z t  t h e  3.05. Also, f o r  the  f o u r t h  

shock l e v e l ,  t he  d i f f e r e x e  te txeen  q u a r t i l e s  2 and 4 was 

s i g n i f i c a n t  a t  t h e  0.05 l e v e l .  Fiegarding the  t h i r d  shock 

l e v e l ,  each of the  f i rs t  and ~ e c o n d  q u a r t i l e s  d i f f e r e d  from 

t h e  four th  q u a r t i l e  a t  the (3.19 l e v e l .  Hence, a s  far  a s  the  

n z l e  san2le  i s  cmcerned,  reyressors  t o l e r a t e d  higher shock 

l e v e l s  than repressors .  

Merbaum and 3zdia  sc~ug!~t t o  i n t e r p e t  t h e  d a t a  i n  t e r n s  

of s o c i a l  d e s i r a b i l i t y  ac3 acquiescecce t o  s o c i a l  dezands. I n  

view of the  high negs t ive  c o r r e l a t i o n  between the  R-5 2nd SD 

s c a l e s ,  and i n  view of t h e  Cin2ing by S i l b e r  and 3ax te r  

( reported i n  ayrne,  1364)  which i n d i c a t e s  t h a t  r e p e s s o r s  a r e  

nore l i k e l y  t o  zcquiesce t o  s x i a l  dea~znds, t h e  authors  

suggested t h a t  r e p e s s c r s  xi:-ht have considered i t  more mascu- 

l i n e  and s o c i z l l y  des i rcS le  t a  endure r e l a t i v e l y  higher  l e v e l s  

of 2hysiczl  pain. Cn t h e  other  hand, s e n s i t i z e r s  who r e s i s t e d  

s o c i a l  acquiescence endured l a x e r  shock l eve l s .  

Before a c c e ~ t i n g  t c e  3z ta  i n t e r p e t r t i o n  given by Kerbawn 

and Badiz, r e f e r e m e  sho l i l5  3 e  zzde t o  neinenzn (1953) who 

reported t h a t  those w i t h  h i ~ h  LAS sca res  considered it nore 

d e s i r a b l e  t o  ve rba l i ze  snxic-ty sgm~tons  than did those with 

low M S  scores .  s i x i l z r l y ,  Lefcourt (1366) has shown t h a t  

s e n s i t i z e r s  endorsed B-S i t e m  because they equated t h i s  

response g a t t e r n  w i t h  " h o ~ ~ e s t y " .  But repressors  who i n t e r -  

p e t e d  t h e  endorsezent of  t k e  i t e m  t o  i n d i c a t e  maladjustnent 
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obtzined l o x  sco re s .  Iienc2, ' I e r t ~ u n  and Eadia were c o r r e c t  

i n  a t t r i b u t i n d  t h e  h i &  e r . d ~ m c c e  l e v e l s  f m  r e p r e s s o r s  t o  

t h e  d e s i r e  t o  zT2ear x::scTAj!-.2 zr-d k v e  a 2 o s i t i v e  s3ci:+l  

inage.  3 u t  they n i s sed  t h e  j ~ i n t  %:hen they  z t t r i b u t e d  t h e  

low endura!~ce l e v e l s  f o r  s e r - s i t i i . e r s  t 3  t h e  d e s i r e  t o  r e s i s t  

s ~ i d  acquiescence.   fro^ t?.e f i d i n ~ s  by Xeinenan arid 

Le fcour t ,  i t  i s  conceivable  t L 2 t  s e n s i t i z e r s  r e p r t e d  discom- 

f o r t  o r  pa in  e a r l i e r  than re?-ec,sors beczuse o f  t h e  conv ic t ion  

t h a t  doing otherkiise i s  t t ; re tc r~ t iouc l t  and "dishonest" .  It 

f o l l o x s  t h e t  t h e  nega t ive  r e l ; : t i o r x h i 2  between t h e  3-S s c a l e  

acd shock t o l e r z n c e  i s  n a t  ? ~ e  t 3  t h e  i n v a l i d i t y  of t h e  3-3 

s c a l e  ? s  Z-;offzzn (1970) ~;;:ezte5, but  r a t h e r  t o  t h e  f a c t  

t h a t  r e p r e s s o r s  snd sensi?,izers hzve d i S e r e n t  c x ~ c e i ~ t i o n s  

r ega rd ing  how t s  res2ond t o  a s t r e s s o r .  

Reference t o  Table 2.5 snows t h a t  t h e r e  i s  a c u r v i l i n e a r  

r e l z t i o n  between t h e  R-A d i n e n ~ i . o n  and shock t o l e r a n c e  a t  t h e  

second, t h i r d  and f o u r t h  sh3cx Levels.  A t  t h e  second shock 

l e v e l ,  t h e  d i f f e r e n c e  betueen q u z r t i l e  1 and each o f  q u a r t i l e s  

2 an2 3 i s  s i g n i f i c a n t  z t  t h e  G.05 l e v e l .  A t  t h e  t h i r d  shock 

l e v e l  t h e  d i f f e r e n c e  betxeen q u a r t i l e s  2 and 4 i s  s i g n i f i c a n t  

a t  t h e  0.05 l e v e l .  The ssl.,e i s  t r u e  f o r  t h e  d i f f e r e n c e  bet-  

ween q u ~ r t i l e  4 and each 3f c l i a r t i l e s  2 and 3 at  t h e  f o u r t h  

shock l e v e l .  

The c u r v i l i n e a r  r e l a t i o r .  obta ined f o r  t h e  f e z a l e  sam2le 

i s  b e t t e r  explained i n  t e r x s  of d i f f e r e n c e s  i n  perceived 

s o c i a l  d e s i r a b i l i t y  of certci in behav io ra l  p a t t e r n s  than i n  

terms of  acquiescence o r  r e s i s t z c c e  t o  t h e  s o c i a l  demands o f  



1 

the situation as the autk-.cr: k7ve susgected. Heme, the female 

1 sensitizer, like tke czlc cmnter?art, aay perceive it nore 

"honest" to reprt discxfo~t st an early stage. But the 

-P ienale repessor, unlike t k e  z ~ l e  comter?art,  cay also 

consider it nore con~ruer-r.t ~ l t h  her feminine inage and nore 

socially desirable to reprt discoslfort at ar, equal.1~ early 

stage as the fenzle ser'sitizcr. 

From the above dizcussio~ it becomes a2parect that the 

curvilinezr relationship bet:zeen tke R-5 dimension and adjust- 

nent suggested by 3yrne ( 1964 )  ccn be explained in terns of 

the extent ta which social asp-oval is sought, the qualitative 

difference between the behaviorzl characteristics perceived 

desirzble when res2ondirg t3 a stressor, and the extent to 

which the inplementation of t t c s e  behaxior~l characteristics 

is carried out. It is obvious that the third characteristic 

follows from the first oce - i.e. the more the individual 
needs social appoval, the sore he is likely to exagerate the 

behavioral pattern whicn he perceives as socially 3esirable. 

In other words, one way i:l lrnich both extrene groups on the 

R-S diaension differ fron the aedizn group is in terms of the 

behavioral patterns they coasider desirable when responding 

to a stressor. kihile the ~edian group tends to naintain a 

balaxce between the verbzlization u l d  the repression of per- 

sonal shortconings, ex2erience of pain, anxiety, etc., sensi- 

tizers perceive it desirable to exagerate these common symptoms 

and repressors perceive it acre desirable to deny them as much 



a s  2oss ib le .  Secondly, the  two extreme a o u p s  on t h e  3-S  

dimension a r e  s i m i l a r  t o  one acother ,  but d i f f e r  f r o n  the  

median group, i n  terms of t h e i r  r e l a t i v e l y  g r e a t e r  need f o r  

s o c i a l  app-oval and, the re fo re ,  the  extent  t o  which they w i l l  

exagerzte t h a t  behavioral  p a t t e r n  perceived t o  be des i rab le .  

D i s c r e ~ a n c y  Between 2e l f -Apxa i sa l  

and Cl in ic ians '  Rztfngs - 
It was previously suggested t h a t  a v a l i d  c r i t e r i o n  of 

ad jus tcen t  i s  t h e  absence of discrepancy between se l f - appra i sa l  

and one ' s  behavioral  c h a r a c t e r i s t i c s  as r a t e d  by o thers .  The 

s t u d i e s  re2orted i n  t h i s  sec t ion  provide f u r t h e r  evidence t h a t  

r ep ressor s  r epor t  a  lower l e v e l  of negat ive a f f e c t  such as 

anger,  h o s t i l i t y  and anxie ty  than t h a t  a t t r i b u t e d  t o  them 

i n  c l i n i c a l  r a t i n g s .  The 02posi te  seems t o  be t r u e  of sensi-  

t i z e r s .  

Byrne and Sheff ield (1965) compared t h e  a f f e c t i v e  responses 

of r ep ressor s  and s e n s i t i z e r s  t o  passages with sexual  content.  

From a pool of 150 col lege  n a l e s ,  t h e  authors  se lec ted  

44 repressors  (mean = 41.55, range = 31-48) and 44 s e n s i t i z e r s  

(mezn = 77.60, range = 67-105). Several  weeks a f t e r  responding 

t o  t h e  h-S s c a l e ,  menbers of each category were assigned t o  

e i t h e r  an experimental or  a  con t ro l  condition.  The experi- 

mentel p o u ?  was required t o  read a  booklet cons i s t ing  of a  

number of passages with v iv id  sexual content se lec ted  from 

c e r t z i n  novels. The con t ro l  group was assigned n e u t r a l  

passages from the  same books. Following the  p resen ta t ion  of 

the  ma te r i a l ,  each sub jec t  r a t e d  on a  5-point s c a l e  h i s  



reactions in terns of arxiety, sexuzl arousal., disgust, 

entertainnent, boredon znG zcger. 

Analysis of varimce shoxec! the difference between the 

experimental and control conditiocs was significsnt at the 

0.001 level for both repesssrs arid sensitizers. Regar2ing 

anxiety, the condition effect -;:2s significant at the 0.01 

level, 2nd the grou? X cozdltion irteraction effect was 

sigaificant at the 0.05. For se-citizers, sexu.zl arousal 

correlated with ''entertainzent" (r=. 33, 9 5 ) ,  "znxiety" 

(r=.67, p<.01) and "boredcan (r=-.57, p<.al). Zor repressors, 

aroma1 correlzted with "disg-;st" (r=. 34, pc. 35) and "anger" 

(r=.36, p<.05). The atiti;cre zu~ge~tzd that the attenpt by 

repressors to deny anxiety res~lted in the ex2erience of 

frustration which gave rise to hmtility. 

If repressors seek tecsion reduction by avoiding anxiety I 

arousing stimuli, then they are likely to undergo (experi- 

entially as well as behaviorally) a higher level of anxiety 

in com;zrison to sensitizers uhen they are confrmted by a 

situation vhere the anxiety sti~ulus is rather difficult to 

avoid. Following this tren2 of thc~ght, Lomont (1965) tested 

the hy~othesis that while repressws scare low on self-re2ort 

measures of anxiety, they .:ill exsress more verbal signs of 

disturbance than sensitizers xhec required to recall unpleasant 

responses on a word-assxiztlon test. 

The sanple consisted of 24 hospitalized acute schizo- 

phrenic patients and 11 hospitslized nonpsychotic' patients 

with no previous pychiatric hos?italization. All subjects 



were screened f o r  organic  a i . l z en t s .  The s an2 le  vas  zdniini- 

1 s t e r e d  t h e  I2AT ;elf-Aml;zis ~ ' o r n  t o  neasure  s e l f - r e p o r t s  

of anx i e ty ,  t h e  R-a s c d e  rcC t h e  Snipley-Hartford Tes t  f o r  

vocabulzry.  The word-associa t ion t e s t  c o n s i s t e d  o f  a l i s t  of 

66 words ~ h i c h  include2 x t c r i a l  r e l a t e d  t o  s e x ,  h o s t i l i t y ,  

"coczonlg un2leasznt"  ex:;criences, and seen ing ly  n e u t r a l  

t o p i c s .  The s u b j e c t  gzve r v e r b a l  res2onse  f o r  each o f  t h e  

66 words preserLtec? o r a l l y .  :he s u b J e c t  was then  i n s t r u c t e d  

t o  r e c s l l  t h e  o r i g i n s 1  a r s o c l z t i m  zs quick ly  a s  2 o s s i b l e  i n  

response  t o  t h e  p - e s e n t ~ t i ~ ~ z  o f  t h e  a s s o c i a t e d  word, Each 

res2onse  \;as score:! f o r  ?rA:: ~ . f  t h e  31  s i g n s  of  d i s t u r b a n c e  

s c c c i f  i ed  by %pasor t  e t  21. >.nxiet;r s i g n s  included r e a c t i o n  

t ime exceedirg 2.5 s e c . ,  b lock ing ,  vu lga r  rzs2onses ,  repro-  

duc t ion  f a i l u r e ,  e t c .  T1.c t c t a l  n w b e r  of words e l i c i t i n g  

one o r  more a n x i e t y  s i c n s  c o r s t i t u t e d  t h e  i n d i v i d u a l ' s  d i s -  

turbance s co re  3n r e c z l l .  

To check t h e  s c o r i n t  r e l i a b i l i t y  of t h e  d i s t u r b a n c e  s c o r e ,  

t h e  b:ord-zssociation p r s t x 3 l s  f o r  2Q s a t i e n t s  ( ayya ren t ly  n o t  

f r o n  t h e  sac:?le) xere ir~lc;eri3er.tly r z t e d  by two judges. The 

two r a t i r , ~  s e t s  co r r e l z t e - i  0.39.  

m  he c ~ r r d a t i o n  bst-zepn t h e  R-L an2  t h e  IZAT, wi th  t h e  

age-e f fec t  ; a r t i a l l e d  o u h  wzs 3.76 (2c.301).  There was no 

s i g n i f i c a c t  ag2 o r  sex  offect. The vocabulary t e s t  c o r r e l a t e d  
T. a p ~ r o x i m t e l g  ze ro  w i t t  t k ?  -4, IFk3 and age. ifhen t h e  age 

e f f e c t  was p a r t i s l l e d  a ~ t ,  t h e  R-S s c a l e  znd t h e  DS c o r r e l a t e d  

-3.45 (31.01, two-ta i led  t e s t ) .  IIence, r e p r e s s o r s  i n i t i a l l y  

c l a ined  a  lower l e v e l  o f  ger.eral a n x i e t y ,  bu t  shoved a h ighe r  





t h e  s e r ~ a n ~ l i t y  s c a l e s  , . ; e 2  ;c: :,22sure r e p - e s s i o n  d i d  no t  

des ign  whizh thrs:! d ~ u b t  3 : ~  t?.i: v l i 5 i t y  o f  t h e  re-sorter? da ta .  

h z a r u s  snd A l f e r t  i 1 2 6 4 j  sok,at t o  i n v e s t i g a t e  t h e  

r e l a t i v e  e f f e c t i v e n e s s  oi' 7 :  i : : t r c ? ~ c t 9 r y  s t z t e n e n t  greceeCing, 

z ~ d  a csrmentary a c c o c ~ ? q ; i r ; ,  tcie ? r e s e n t a t i o n  of a s t r e s s o r  

f i l s  i n  reducing ex?erier.ce? z t r e s 5  whec t h e  con tec t  of bo th  

t h e  i r - t roduc tory  stzte:..cr,t ~~2 znc  coanentary ern>loy t h e  same 

defence m c h m i s ~  c k a r 2 c t ~ r l : : t l c  ~f the icc i iv idual  i n  concerc. 

The s z n s l e  conc i s t e3  a f  b? ~ s l e  s t ~ d e n t s  who were divided 
- 

i n t o  t h r e e  e x p r i z e c t a l  c s n 2 i t l z x s .  In one c o c d i t i o n  a  s i l e n t  

v e r s i o n  of t h e  " s u b i n c i s i c s "  fllx w s s  i j resented.  The f i l m  

d e s c r i j e s  t h e  i n r - i t i a t i s :  cz: e: .9:;;1 i n  a r ~  aboriglrizl  b u s t r a l i z n  

t r i b e ,  i t  del2ecits s i x  . ; t r e c u f c l  ep i sodes ,  an6 i t  k s t s  f o r  

1 7  s i n u t e s .  It i s  w o r t L  n ~ t l n ,  t k t  t h e  i n t e r v a l s  between 

t h e s e  s i x  episodes  a r e  ns t  tatally f r e e  of gory m a t e r i a l ,  

and i t  i s  i n  t h i s  r e s 2 e c t  t h z  filn i s  i n f e r i o r  t o  ano the r  



s t r e s s o r  f i l x  c z l l e d  "It 6 5  I :13t have t o  hzp?ent' which i s  

s o o e t i n e s  used i n  s t u d i e s  ~f t?.is tygc.  Ic t h e  second c o n d i t i o c ,  

t h e  s u b j e c t s  l i s t e n e d  t o  ,*r. I : ~ r z d u c t 3 r y  s t a t e x e n t  u t i l i z i n g  
,- def i i z l  p r i o r  t o  t h e  f i l z  ;re: n!;te:tior,. i'ke f i l m  was then  

z c c o a p n i e i i  by a  cocaentr:r:- c z l . l q 4 n g  d e n i a l ,  too.  I n  t h e  

t h i r d  ccndit ior . ,  t h e  f i l z  - ~ - r t ( -  . ;mceeded by t h e  conoentary 

used i n  t h e  seeofid condi:l:.: 'ca; xhicn was rewzrded i n  t h e  

? r e s e n t  t ense .  

The phys io log i ca l  i d i c e . =  of a n x i e t y  were s k i n  conductance 

( L C )  2nd h e a r t  r a t e  ( 1 - X )  , wbicfi x e r e  scored a t  15-second 

i n t e r v z l s  throughout t h e  f i l c  , ;ar&tion.  .rIowever, a t  t h e  

beg inn ing  of t h e  ~ e s s i c n  <:i.x-? -:ss  an b l l o sance  of 15 l ~ i n u t e s  

f o r  dehydra t ion  2 s d  3 niriutcs f x  b s e - l i n e  record ing .  

~ o l l o v : i n ~  t c e  f i l n  : ~ r z c e c t - t i o ~ ; ,  s -ab jec t s  were a d a i n i s t e r e d  
- .  t n e  ;'3owlis Adjec t ive  2heck L:;: 3f Load (lXCL1.;) which was 

scored  f o r  concen t r a t i on ,  .zL;ression, p leasantr iess ,  egotism, 

s o c i z l  2f f e c t i o n ,  a c t i v : - t l o ~ ~ - 2 e a c t i v a t i o n ,  dep re s s ion  and 

anx ie ty .  k i s  was f0113:\~e,? 'c;. t h e  a d z i n i s t r a t i o n  of two 

9-goint  s c a l e s  oa xhich  t h e  z s b j s c t  r c t e d  n o r m 1  t e n s i o c  l e v e l  

and t e n s i o n  e x p r i e n c e d  8 s  r n ~ ~ l t  of t h e  f i l m  p r e sen t a t i on .  

The d i f f e r e c c e  between t h e r e  tli:> r s t i n g s  c o c s t i t u t e d  t h e  t ece lon  
-- r s t i n g  s co re .  -ke s ~ b j e c t s  ::ere ~ S O  r equ i r ed  t o  rank 10 

statezerts i n  th? order  -~i;ic:,  ;,est d e s c r i b e s  t h e i r  c a g n i t i v e  

a p s r a i s a l  of t h e  f i l z  conter.t "as they  f e l t  they  %iould r e c a l l  

i t  a zon th  l a t e r " ,  (2.  1 3 7 ) .  A e  p r d o s e  of t h e  l a t t e r  r a t i n g  

s c a l e  was t o  s e a s a r e  t c e  c f i c c t i v e n e z s  of t h e  o r i e n t i n g  



s t a t e n e n t s  a s ~ o c i a t e d  w i t ! ,  cacn e x p e r i u e n t a l  cond i t i on .  The 

r a t i n g  s w l e  r e l a t e d  t o  c c r c e 2 t s  wnich icc luded  "den ia l " ,  

" d i s t r e s s "  and " r e a l i s t i c  d e s c r i p t i o n "  of  f i l m  con ten t .  

F i m l l ? ,  trie L D I  ,=rofilc: I^cY e s c c  s u b j e c t  ; . ~ s  scored f o r  t h e  

. + - 7  - L s c a l e ,  3 e n i z l  (Dn; L l , t ~ c  .c T i z ~ i e r ,  l 9 5 6 ) ,  neg re s s ion  (3) 

\ an5 tm E-S s c z l e  (3;rne, 1 ? 6 L  1 .  TrAe data r e l a t i n ;  t 3  t h e  

auto,n.mic v z r i a b l e s ,  t h r c - -  sf t h e  1;XCL.K v a r i a b l e s  and con- 

p - ~ e n t s  of t h s  10-point  r:-:'x~ s c z l e  f o r  t h e  t h r e e  exi2er iaectz l  

c o c d f t i o n s  Ere g iven  i n  & = ~ l e  2.0. 

? o r  each o f  t h e  f o u r  o f  t h e  Ijn, L, 2 erid E-.i s c z l e s  t n e  
- .  . .  s c o r e  d i s t r i b u t i o n  uzs r;*.--;ei a t  t h e  n e d i ~ n  z f t e r  randomly 

d e l e t i n g  ane ~ j ~ b j e c t  Pa:. .  L, cr-. condi t ion .  ?or each of t h e  

" 2  and 5. v a r i a o l e s ,  I te.,:s were perforwed on t h e  nean t h e  

d i f f e r e n c e  b e t w e e ~  those  szdring above 2nd below t h e  K-edian 

or: each s c r l e  f o r  tfie t:xB?c s x _ ~ e r i a e r , t a l  condi t ions .  ,nalysis 

of covzr iance x a L  u:;ed i i d  x i s  ; r x e 5 u r e  t o  a d j u s t  t h e  au to r imic  

dat: .  f o r  bzse- l ine  l e v e l .  *he r e l a t i o n  betxeen t n e  6C and 

each of the  f o u r  2erucnsll ;y s c & l e s  i s  g ive2  i n  k b l e  2.7. 

r Lhe d a t e  a s s x i a t e d  wit:: t i l e  3 i s  presented i n  Table 2.8. 

I t  i s  ho2ed t k s t  t h e  cx:::-.:-issn o f  t h e  AC azd 23 d a t a  w i l l  

shed l i g h t  as  ts xhy t h a r s  a r e  s i y n i f i c a n t  d i f f s r 2 ~ c e s  i n  

a u t m o 3 i c  r e a c t i v i t y  fsr t c c s e  tcsr i r .5  aoove 2nd belov t h e  

7 r - zed ian  on t h e  LL s c ~ l e  DL~? r.3t t L e  -.-J ~ c 3 1 e .  

.,- &he dzta i:l -1zble 2.6 sk~:* is  t h a t  S 9 t h  t h s  d e n i z l  c o i z ~ e n t ~ r j r  

acd trie d e n i d  o r i e n t a  tiL;t. coniiitioa:: e f f e c t i v e l y  reduced 

auto~oir i ic  rezc t iv i t ; .  i n  t e r n s  of 3 C  ar.d X?, as  w e l l  zs f e e l i q s  



S i l e n t  



Table  2.6 continued 

S i l e n t  F i b  

Denial  

C; ocxent 

T)er,ial 

Or ic rAtz t ion  

a. .+;ems a d j c s t e d  f o r  baieline e f f e c t  through z n a l y s i s  of 

c  ovariance.  

b.  I' aSFroacnes s i s n i f  i ~ ~ : ~ l c e  a t  t k e  3.10 l e v e l .  

7 c .  2 s i g s i f i c a n t  ax t n e  -j .35 l e v e l .  

6. 3 s i g n i f i c ~ n t  at  t h e  3.331 l e v e l .  

e .  I' s i g n i f i c a n t  st ti-e 3.31 l e v e l .  

f. L m  n e w  rcnks  i n C i c s t e  accep ta rxe  of den ia l -o r i en t ing  s t a t e -  

z e c t s .  

g. LOW 2ean r ~ c k s  i n d i c a t e  h igher  l e v e l  of d i s t r e s s .  

h. Low ceac  r z n k s  i n d i c z t e  r e a l i s 5 i c  2 e r c e s t i o n  of t h e  2 a i n f u l  

~ r a c e d u r - e  of suSinc is ion .  

* This  Ta3le i s  presented ss i t  ~ c s  r e l o r t e d  by Lazarus and 

~ l f e r t ,  1964, 1. 138, exce2t f o r  t h e  d e l e t i o n  of  t h e  i n t e l l e c -  

t u a l i z z t i o n  coxpo~ient  of t h e  "Cognit ive A d y a i s a l "  Var iables .  



Skin-Conductznce I n t e r a c t i o n s  jetween Zx2er i~en ta . l  Conditions 

and the  3our ,....2?I- Derived 5ca les  

R R-S 

S i l e n t  

Denial 

Comer,- - 
t a r y  2.22 1.17 2.42. -3.02 0.99 2.40 1.38 2.01 

a .  Fersonzl i ty  nain e f i e c t  3 s i -n iPicaLt  a t  0.01 l e v e l .  
- , . . a. 

b, : e r s m a l i t y  ,=?sin efTecA; i s :  ; n s l c z n t  a t  0.10 l e v e l .  

c.  I n t e r a c t i o n  i' srpgro,c,c:lcr, ::l,nificance a t  3.10 l e v e l .  

d. I n t e r a c t i o n  Z' s i p i f l c ~ i : : t  ::t 3.35 l e v e l .  



P ,c?-cle 2.6% 

i-feart S a t e  Interactioi-: 2 2  tv;t.er, 5xyeriicental L o a d i t i o n s  
Y 

and the  F a r  ~, . ,~.l i-9crived dca les  

L;I;~~F~J- an - r  
L.  

. . ; - 7 - 7  
R H-S 

i1*L!4L, TAL 



of 2e;ression ~ n d  6istz-e::. Z k i s  i s  c r i r t i c u l z r l g  t r u e  in 

c o ~ i i i t i o r :  3 xhcre t h e  deni , : ' :  T , Q ~  was "ezer~ted 2 r i o r  t ~ ?  t h e  

fib. The f a c t  t h ~ t  ti.? ?e : - i ,~ l  coxieritar; a d  a r i e n t a t i o n  

sta-uec.en+,s :.;ere ~ c c e ? t e S  i 1 1  Lr;.? r econ5  a d  t h i r d  con3 i t i ons  

s1,i5gest t h z t  t h i s  ego-deferice .ecL-mizx xas c i m r ~ c t e r i z t i c  

of i-lozt of  t h e  s~z2ie. >hi.: ~ i . : e r v a t i o n  i s  bssed on t h e  f a c t  
. - t k t  3 - e  e z s e r i a e n t ~ l l ;  ~n::,ce-z defer.ce .xchscisn i s  per- 

ceivec! as ;lmslhle sr,5 5 .  ef'I"qctive i.r, redacin,  t e n s i c n  ofiijr 

5 9  i t  i s  c=ngr sec t  !:ith t?> IrJiv13ua11s k.abi tuzl  node of 
- 2ef  ec s ive  b e h m i ~  - L-LF~.:: (156Fj), Slneismn,  maru us, 

A ::ordkoff ;i 3avisar,  :l%G!, s: -1 1-szaru:. , .q t~r , ,  Xonikos 3 

? m k i n  ( 1965 ) .  ~ l t h o u c G  t r A -  : t z t l s t i c s  f o r  t h e  d i s t r i b u t i o n  

o f  s-S scores s r e  c o t  ~ i v e r ,  I.? i s  z ~ g ~ e s t e d . h e r e  that t h e  

7 2lz t r ibu : i io~  was ;cslt.i~.-el;- r t n i . ~ ~ ? .  i h i s  ar,-ent indicn t e s  

Z p r '  t h e  in--6ec_uznc~ 9f usin ,  023;- ,,--I&-oriented s t a t e z e n t s  i f  

t h e  I;,-: s c o r e  distr i 'cutio: .  12 tc~ be dicho',onozed i n t o  high 

-. E T,J 1 0  0 s .  L L ~  i t  .'Uaec. -.at e x i h i n  t h e  2resence of a 

s i g c i f i c a n t  d i f f e r e n c e  ~t t h e  0.01 l e v e l  i n  terms of  SC 

between those  scorin;  a-cgve I C , ~  belov t h e  ~ e d i z n  on t h e  X 

s c a l e  b u t  not  t h e  2 - S  sc:.le,  e , ~ i : e c i C l g  i n  view of t h e  denoc- 

s t r z t e d  s i n i l a r i t y  bet-xecc t h e y e  twa s c a l e s  (Zdwsrds, 1957b). 

;!oxever, r e f e r e ~ c e  t o  t h e  23t:: 111 t a b l e s  2.7 and 2.8 i n d i c a t e s  

t h a t  t h e  r e l a t i o n s h i ?  c e t ; ; e e ~  :he px+conz l i t ; l  s c a l e s  2nd the  

o h y s i a l o g i c a l  v a r i a j l e s  is cnz rac t e r i zed  by t n e  abserce  of a 

c o c s i s t a c t  p s t t e r n .  For exzcple, f ~ r  i n d i v i d u a l s  above and 

b e l o i ~  t he  neclian on t h e  X s c z l e  the d i f f e r e n c e  i n  the mean 



dC was significant at the 0.31 level while the. difference in 

mean HR was significant at the 0.10 level only. The sane is 

true of the R and Dn scales. It is accepted here that the 

success of an autonomic variable to differentiate between 

conditions or individuals de2ends ic gart on the ex2erimental 

conditions under which the ~essurenents are taken (Lazarus, 

Speisnan, Kordkoff S Davison, 1962). Eut it should be noted 

that here a within-subject design is used, and the four per- 

sonality scales are considere2 to measure the same construct. 

In view of the discrepancy betxeen the data in tables 2.7 

and 2.8, the R-S scale czn co: be ruled out at this stage as 

inferior to the K scale in terms of differentiating between 

high and low deniers along the 2hysiological continuum. 

The most inportant zssect of the data relevant to t6e 

present study is the discresancy between the verbal and 

autonomic indices of anxiety for both high and low deniers 

indicated by the K, Dn and R-S scales. Data in tables 2.7 

and 2.8 shou that individuzls with high K and Dn scores, in 

corqarison with low scorers, exhibited higher levels of SC 

and IiTi activity. This trend is particularly em2hasized under 

the "silent" condition. 3n the other hand, those scoring 

high on the Dn scale reported less anxiety (2<.001), depres- 

sion (pe.10) and tension level (?<.lo). Similarly, those 

with high scores on the & acd R-2 sczles reported a lower 

anxiety level (p4.10). Individuals with high scores on the 

R-S scale also scored lower on Depression (,-.lo); and social  

affection ( x . 0 5 ) .  



j The findings and criticisms of the above aentioned 

f experiment are presented below in point form for the sake of 

clarity &~d future re" ~erence: 

1. An orientation statesent which coincides with the 

individual's defence ?attern is nore effective when 

presented prior to the stressor than in conjunction 

with it. Apparently, in the former case the individual 

is provided with sufficient warning period to formulate 

a cognitive evaluation of the forthcoming situation 

(Lazarus et. al., 1962). 

2. The pesentation of the two foras of the 5-point scale 

for raticg general and specific tension levels sinul- 

taneously following the film could have resulted in a 

confusion between the ratings for the two tension levels. 

This confusion in ratings can account for the low signi- 

ficance level for the tension scores given in Table 2.6. 

It would have been niore a2propriate if the base-line 

affect was rated prior to the film presentation. 

3 .  Presentation of the IACLJI only following the film 

prevented the measurexent of base-line affect. It is 

hardly adequate to discuss the individual's affect level 

following a stressor if the level of his everyday affect 

is unknown. 

4. There is a discrepancy in the pattern of mean scores for 

the two autonomic variables associated with the median 

splits on the four personality scales. This can bd 
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considered a sufficient reason for not deleting the R-S 

scale as an inefficient index of repression at this stage. 

Lazarus et. al. (1962) re?orted data which supports the 

hypothesis stated in Experiment 2, chaster 8 regarding varia- 

tions in verbal and autonomic anxiety indices along the 

dimension of repression. 

The sample consisted of 35 male and 35 female students 

with an age range of 18-35 and a aedian of 19. The sample 

was scored for decial on the i-Iy scale, obsessive-compulsive 

behavior on the Et scale, control of affective behavior on 

Block's Ec scale, and for dominanc.e, capacity for status, 

self-acceptmce and social presence on the CPI. The group 

was also administered dchlesinger's Picture-Sorting Test, and 

the Stroop Color-Xord Test. The previously-mentioned tests 

were administered in the first session. During the second 

and third sessions the subjects were shown the control film 

"Corn Farming in Iowa" arid the stressor film nSubincisionn, 

respectively while continuous recordings were made for heart 

rate ( ~ 2 )  and skin resistance (SH). Sometimes during the 

analysis reference was made to skin conductance (sC) instead 

of a. At the end of each of sessions 2 and 3, every subject 
was administered the Kowlis Adjective Check List of Kood 

(NdCLM) and an interview questionnaire designed by Lazarus et. 

al. to measure negative affect. The NACLM was scored for 

concentration, aggression, unpleasantness, activation, egotism, 

social unaffection, depression and anxiety. Autonomic reactivity 

for a given subject was represented by a single score computed 



by s w i n g  t h e  standard scares  f o r  s i x  EX and SC subvar iables  

associa ted  with e i t h e r  the con t ro l  o r  the  s t r e s s o r  condition.  

The s i x  a u t o n ~ m i c  subvariables  were SC mean l e v e l ,  SC v a r i -  

a b i l i t y ,  SC l a b i l i t y ,  I-B mean l e v e l ,  PX v a r i a b i l i t y  and beat- 

to-beat v a r i a b i l i t y .  

t h e  r e s u l t s  of the  e x p r i l j d n t ,  however, evade a c l e a r  

i n t e r p e t a t i o n  and sometimes they a r e  a t  variance with t h e  

p r i n c i p a l  hy2othesis s t a t e d  i n  Sxperinent 2. For t h e  sake 

of c l z r i t y ,  the  f indings  of  Lazarus e t .  a l .  a r e  presented 

below i n  point form: 

1. One group (Gl) "shows c o q a r a b l e  l e v e l s  of autononic 

r e a c t i v i t y  under t h e  c o n t r s l  f i lm condition,  but r e a c t s  

l e s s  under t h e  s t r e s s o r  condition" (p.  22). This group 

scored high on dozizsnce, capaci ty  f o r  s t a t u s ,  s e l f -  

acceptance, and s o c i a l  p e s e n c e  on the  CFI. They a l s o  

scored h i &  on the  Ey den ia l  and low on the  3c sca les .  

Low Sc scores  a r e  i c d i c z t i v e  of undercontrol of a f f e c t i v e  

behavior. The second group (G2) shoved conparable autono- 

mic r e a c t i v i t y  u d e r  t h e  con t ro l  condition,  but exhib i ted  

a higher l e v e l  ~f  autonozic a rousa l  under t h e  s t r e s s o r  

condition.  G2 was c h a r ~ c t e r i z e d  by high scores  on socia-  

l i z a t i o n  and achievezect v i a  inde2endence on t h e  C2I and 

high scores  on the  3c sca le .  

The question wkich should be raised here is how cone 

G 2  which showed more autononic leac t iv i tg  under t h e  

s t r e s s o r  condi t ion,  scored high on achievement v i a  



inde>endence 3 s o c i a l i z a t i o n  C ? I  s c a l e s  wkich a r e  

l o g i c a l l y  aseociated with t r a i t s  such as doninsnce, s e l f -  

acce2tacce znd s o c i a l  p e s e n c e  on ~ h i c h  G 1  obtained high 

scores? 2 e r h a p  the  a c w e r  t o  t h i s  quest ion i s  given i n  

a s t a t enen t  by Lazarus e t .  a l .  (1962, 2. 23) t o  t h s  e f f e c t  

t h a t  " the inferecces  x&e above a r e  highly speculz t ive  

considering t h a t  they a r e  based on the  f l i n s y  s i g n i f i -  

cance l e v e l s  noted i n  Table 2.9.'' Blthoudh t h e  s i g n i f i -  

cznce l e v e l s  vzr ie3  betxeec 0.10 and 0.05, t h e  d iscre-  

2ancg i n  t h e  data  i n t e r p e t a t i o n  diC n3t conz le te lg  

escz2e t h e  z t t e n t i o n  of Lazarus e t .  a l .  

'7 2. 2.e~zrding the  ic terview var i ab les ,  G 1  wMch scored high 

on doninance and s a c i a i  presence reported t h e  saze  l e v e l  

of dis turbance a s  G 2  under the  con t ro l  con<i t ion ,  but 

u d e r  the  s t r e s s o r  condi t ion G l  verbzl ized a l o s e r  l e v e l  

of anxie ty  than G2.  Hexce, t h e  d a t a  f o r  t h e  interview 

v a r i z b l e s  sug2ort  t h e  view t h a t  r ep ressor s  r e p o r t  a lower 

anxie ty  l e v e l  under s t r e s s ,  p o v i d e d  we w k e  t h e  assumption 

t h a t  G 1  w.d G2 a r e  charac ter ized  by repress ion  and sensi-  

t i z z t i o n ,  r e spec t ivs ly .  Eut t h e  v a l i d i t y  of such an 

a s s u ~ t i o n  i s  quest ionable  because af t h e  reason a l ready 

uientfoned i n  "I" above. 

3. Seg.-rding t h e  L;ACLp!, G1 - which scored high sn capzci ty  

f o r  s t a t u s ,  self-zcceptznce acd 2y d e n i a l  - had scores  

similzr t o  those f o r  G2 under t h e  con t ro l  candi t ion.  But 

under the  stress condi t ioc ,  GL showed s i g n i f i c a n t l y  nore 
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dysphoric responsec cn  the SACX variables, especially 

for un?leasantness, s o c i s l  unaffection and anxiety. 

The data for the : X C X .  ere out of 2hzse trith the 

hypothesis stated in Sx2erimcnt 2, chadter 8, zs well as 

with the data for the interview variables rcentioned in 

"2" above. Thzt is, eack of G1 2nd G2, which Lazarus 

. et. al. associated wit% d ~ ~ e r e n t  CPI traits, exhibited 

different levels of cegative affect on both the 1TACLIl 

and interview material. 

The discrepancy in the above mentioned study can be due 

to lack of validity of the S A Z X I ,  the interview questionnaire 

or the distinction aacle Get-deeri G1 an2 G2 on the bases of the 

C H  variables. 

The studies reviewed in this section indicate that the 

interrelatioriskip between the 2 - S  sczle, the trait of repres- 

sion, and the discrepancy between verbal and autononic 

indices of anxiety in res2onse to a stressor has not been 

adequately treated in the literature and, therefore, deserve 

further investigation. In other respects, the literature show 

that repressors and sensitizers differ in terns of self- 

concept, self-ideal discrepancy, emphasis of positive and 

negative errotion, discre~ancg betireen self-report and clinical 

ratings of negative affect such as hostility end aggression. 

Differences between repressors and sensitizers on these 

variables are in the sane direction as that stated in the 

personality construct of recression-sensitization (~yrne, 1961). 



The review of the literat~re has also indicated tkst the 

view regarding the aaaroach-avoidance tendencies of repressors 

and sensitizers in ressorise to a stressor which were described 

by Syrne (1961) should be ex2anded to account for the obser- 

vation that both re2ressors and sensitizers equally seek zore 

social a2proval than neutrals, but each extrene group hzs a 

different concegtion of what constitutes a desirable reszonse 

to a stressor. The term "res2onse" is emphasized here to 

distinpish it fro5 cocce~tuzl personal attributes fourx2 in 

the content of scales ceasuring ideal-self along which 

repressors and sensitizers are similar. 

The review of the literature has also suggested that the 

relation between the 2-3 dicension and adjustment is best 

described in terns of the strength of the need for social 

approvsl, 2nd the bdasce nalntained between the denial =d 

the adnittance of negative affect and attributes by both 

extreae groups on the dinension. It is suggested here thzt 

the con?arison between tne 9-S dinension and the concest of 

adjust~ent is core accurately done in terns of the discregancy 

between verbal re?orts acd autonomic reactivity or clinical 

ratings rather thzn in terns of paper-and-pencil tests. 



CHAPT= I11 

SOCIAL DLLI3AbILITY 

The purpose of this chz~ter is to discuss the concept of 

social desirability presented by Zdwards (1957b), the construc- 

tion of Edwardst SD scale, and the criticis3 that has been 

associated with it, Furtherzore, reference will be made to 

the findings of other studies resorted in the literature in 

zn atten2t to show that 3dwardst concept of social desirability 

trait is similar to the repression-sensitization dimension 

poposed by Byrne (1561). 

In the ?resent study, the trait "social desirability" 

refers to the tendency to ressond to an item in terms of its 

social desirability or undesirability in a self-assessment 

situation; znd this tendericy is consiclered to be spontaneous 

rather than a >remeditated behavior designed to attain a 

s;ecific goal. This distinction betveen spontaneous and 

preneditated behavioral tendencies was noted by Xeehl and 

Bathaway (1946). Social desirability is viewed as a trait 

that has developed over an extended 2eriod of social learning, 

and which is persistant even in the absence of a specific 

object to be achieved. The respondent actually believes in 

the qualities attributed to the self, and would becone defen- 

sive or surprised when confronted with the discrepancy between 

self-rating and actual perforriance. 

h distinction is observed between the "personal desirability" 

and the "perceived social Cesirability" of a behavioral 

characteristic (aosen, 1956). The term "personal desirability" 



can be equzted with the  coccel~t  a f  " ideal-self  l1 which repre- 

s e n t s  the  behavior21 xodel to;wrds which t h e  person s t r i v e s .  

I n  the  case of s o c i z l  devizrAts ,  the  gerceived s c c i a l  des i r -  

a b i l i t y  and p r s o n z l  d e s i r x b i l i t y  r a t i n g s  z r e  ex2ected t 3  be 

out of phase with one wether. The terai "self-a>praisal l t ,  

on t h e  o ther  hend, r e ~ r e z z s t s  the  p r e o n t s  self-concegt.  The 

conce3ts of "personzl d e ~ i r s k i l i t y "  and "se l f -a?gra isa lW do 

not r e l a t e  t o  "faking", ;:Lether f o s i t i v e  o r  negat iv2,  cocscious 

o r  unconscious. kut the  t e r z  "2erceived s o c i a l  d e s i r a b i l i t y "  

r e p e s e n t s  what the  2ersof~ bel ievez t o  be exgected of h i a  by 

those whose opinion he m y  se3-L t o  inf luence  e i t h e r  p o s i t i v e l y  

o r  negat ively.  IrA tGiz r x m e r ,  t h e  concept 3f perceived s o c i a l  

d e s i r a b i l i t y  i s  equivalenf t s  t h a t  of s o c i a l  d e s i r a b i l i t y  a s  

3efined above. 

The conce2t of ~ o c i s l  5 e s i r z S i l i t y  which 3dxards (1957b) 

formulated d i f f e r s  f r o a  the  Zne greviouslg defined i n  t h a t  i t  

did not d i s t ingu i sh  betxeec I r - tec t ional  2nd s2ontaneous faking;  

and it  neglected the ter-dent:: ~f c e r t a i n  indiv iduals  t o  

a t t r i b u t e  t o  t h e  s e l f  ~ c c L s l l 2  znclesirable q u a l i t i e s  (?iiggins, 

1 9 5 8 ) .  AS 3dwards (1?57t, 2. 53) coted ,  l l ;~ i thout  concern f o r  

L .rAe 1 d i s t i r x t i o n  betseec c~r icc ioaz  and unconscious d i s t o r t i o n ,  

- .  i t  ~ z y  be no:ed t h a t  z sa;;ect1f5 ressonse m y  be ' f a l s i f i e d t  

i n  sach a ;ray $hat ce  a - ~ t z i n ~  e i t h e r  a higher o r  2 l oxe r  score 

on a p r t i c u l a r  var iabln $ha2 he woul3 i f  h i s  res2onses were 

c o ~ ; l e t e l g  a c c ~ r ~ t e . "  3ut the  decis ion  not t o  d i s t i n ~ a i s h  

betxeen cocscious and ~ n c o n s c i o ~ s  "faking1' i s  a r b i t r a r y  

becsuse the re  i s  co  evi2ecce t o  suggest t h a t  t h e  psychological 



processes mderlying the t x o  con2onents are equivzlent. 

3dwards (1457b, p. 54) further adds "since ny interest is 

in social desirability, or fdcing good, I shall be concerned 

only those studies of fakability in vhich subjects zre 

ex2ected to give favourable Dr socially desirable self-descrip- 

tions." As the discussion trill' show later on, Edwards' lack 

of concern for faking bad c o u E  be due to the nature of data 

he c w e  across when he forrulated his conce2t of social 

desirability. 

r l  ihe nain issue to be nated here is that according to the 

conce2tual frasework OR x h i c k  the SD sczle xas bzsed, low 

scores on the sczle are equzted with nornalcg. An individual 

with a low score is viewed to be neither overestlaatin~ nor 

underestiazting the social desirability of his attributes, 

willing ta expess his reactions to a stinulus without undue 

repession, zcd is therefore expected to show mininun discre- 

Sancy between his verbzl acd zutonooic reactions to a noxious 

stinulus. 20w nuch of these assunptions can actually be 

substactiated will be shown in 3x?erinent 11. It should also 

be observed that if the tendency to give socially undesirable 

self-attributes is a relevsLt variable in personality assessnent, 

the SD score czn be due to either the pesence of such a 2er- 

sonality trait or to the zbecence of mdue repession. 

The SD, and the 5 and XI?1 sceles -- ---- 
Since Zdwards (1957b) did not distinguish between conscious 

and unconscious distortion, one night assurne both the L and SD 



scales measure dissimulation. This is unlikely to be the case 

because the items of each scale were selected to satisfy 

different criteria. The L scale items were selected from a 

popalation of items which have socially desirable content but 

a low probability of occurance (Meehl & Hathaway, 1946). The 

SD items, in contrast, were selected for the social desirability 

of their content and irrespective of the probability of the 

occurance of the implied behavioral characteristics. 

The ;C scale was designed to control for repression 

(Meehl 8 Hathaway, 1946). But while all the SD items were 

chosen to have socially desirable or undesirable content, and 

are keyed accordingly, the L scale has five items keyed in 

the direction of social undesirability while.their content is 

actually socially desirable (Hanley, 1956). The SD scale is, 

therefore, a more pure measure of the social desirability 

trait (Edwards, 1957b). 

Construction of the 9 Scale 

The scale items were chosen from the FJQI to reflect a 

diversity of personality traits, so that the total score on 

the scale would reflect social desirability rather than a 

specific personality dimension (Edwards, 1957b). The F, L 

and ;C scales were considered a good source of items because 

they were constructed to nieasure traits and test attitudes 

which Edwards regarded similar to his concept of social de- 

sirability. Additional itens were selected from the Nanifest 



Anxiety Scale - MAS - (Taylor, 1953) because "anxiety was 
believed to be a trait sufficiently vague to provide another 

useful pool of item# (Edwards, 19578, p. 29). Edwards has 

conceded that the MAS is a measure of trait anxiety. However, 

he did not indicate whether the items were subtle enough to be 

included in the SD scale. 

The L, F and K scales and the consist of 15, 64, 30 

and 50 items, respectively. From this item pool, the 150 non 

overlaping items which Edwards assumed to be heterogeneous 

regarding the implied traits were rated by 10 judges for social 

desirability. The judges were instructed to respond either 

"Truen or "Falset1 to each item in terns of the perceived 

desirability of its content (zdwards, 1957b, p. 4). The 

judges reached perfect agreement on 79 items. These itens 

constituted the original SD scale to which Edwards referred in 

the early studies. 

The 79-item scale was later administered to a sample of 

106 college students. Analysis of the data yielded 39 items 

which differentiated best between the extreme high and low 

social desirability groups. No mention was made of the cutting 

points used in selecting the two extreme groups. 

Edwards (1957b) reported for a sample of 64 male college 

students a mean and standard deviation of 28.6 and 6.5, 

respectively. For a sample of 108 female students in the same 
- 

study the mean and standard deviation were 27.1 and 6.5, 

respectively. The medians for the male and female groups were 

29.5 and 27.9, respectively. Although no attempt was made to 



control for the sex factor during the construction of the 

scale, the data for the two groups were similar. For the 

total sample of 192 subjects, the corrected split half 

reliability coefficient was 0.83. 

Construct Validity 

Cronbach and Neehl (1955) considered a scale to have 

construct validity if the scores on the sczle permit the pre- 

diction of performance on other tests measuring the same 

construct. If the SD scale neasures what it is designed to 

measure, Edwards (1957b) hypothesized that it should correlate 

positively with scales on which high scores are considered 

socially desirable, and negatively with those on which high 

scores are socially undesirable. Table 3.1 shows the data 

which Adwards (1957b, 2 .  33) resorted to establish the con- 

struct validity of the hD scale. 

The data in Table 3.1 provide evidence that the JD scale 

satisfies the criterion of construct validity previously 

mentioned. 

Social Desirability Ycale Value of an Item 

and the Probability of its Zndarsement -- 
A socially desirable response is defined as a "True" 

response to an iten with a high social desirability scale 

value and a "False" response to an iten with a low scale value. 

The social desirability scale value of an item is proportional 

to the average of ratings assigned to it by a group of judges. 



Table 3.1E 

Correlations Between the 39-Item SD Scale and Other 

Personality Scales for a Sanple of 

College Co-useling Center )lales 

(N = 155) 

EDPI SCALES 
- --- - - 

Gough's Dominance Scalel 

Gough's iiesponsibility 3caiel 

Gough's Status Scalel 

Drake's Social Introversion Sczle2 

Taylor's Yanifest Anxiety 3cale2 

Yinne's Neuroticism Scale2 

Cook's Hostility Scale2 

Navran's Dependence Scale2 

- 

1: High score is socially desirable. 

2: High score is socially undesirable. 

* A modified format of that given by Edwards, 1957b, p. 33. 



A number of studies have reported that people in general are 

more likely to endorse a behavioral characteristic as a 

personzl attribute the higher is its social desirability 

scale value - Edwards (1953, 1957b); Lenny (1956); Iianley 
(1956) ; aosen (1956) ; Navran & Stauffacher (1954). The 

reported correlations between the two variables were all 

equal to or greater than 0.80. 

In view of the above mentioned studies, Zdwards (1957b, 

p. 25) concluded "that probability of endorsement of an item 

in a personality inventory is positively and highly correlated 

with the social desirability scale value of the item." In 

other words, there is a strong likelihood for individuals to 

endorse onlx items with socially desirable content, and this 

phenomenon is proportional to the social desirability scale 

value of the item. But Sdwards failed to observe that in all 

those studies, the samples used to rate the social desirability 

of the items, and those used to test for the probability of 

the endorsement of these items were all college students. 

Uhile the correlation between social desirability ratings and 

probability of endorsement is positive for college students, 

it could be zero, or even negative in other groups. Further- 

more, Zdwards (1957b) neglected the fact that in the studies 

he cited to sup2ort his hypothesis the correlation between the 

two variables was coinputed using endorsement proportions 

calculated by s w i n g  across individuals. This procedure could 

have obscured the tendency to endorse negative items by a few 



individuals. In support of this view, Messick (1963) 

reported that the withh-subject biserial correlation between 

the scale value assigned to the item by the individual and the 

probability of its endorsement by him ranged between -0.58 

and 0.87 for a sanple of 154 college students responding to 

EPPS item. This evidence also substantiates the previously 

mentioned criticism of Zdwards' concept of social desirability, 

because of its failure to account for the tendency to endorse 

socially undesirable personality items. 

Pursuing his origins1 njr2othesis, Zdwards, Walsh & 

Diers (1963, p. 255) stated that "because the relationship 

between probability of a True response and social desirability 

scale value is linear, the relationship between the probability 

of a socially desirable response and social desirability scale 

value is V-shaped." If we zccept Zdwards' statement, then it 

is possible to represent the relation between the social 

desirability scale value af an iten and the probability of a 

"True" response - P(t) - by 2 straight line as .shown in Pig. 

3.1 The relation between the social desirability scale value 

and probability of a socially desirable response - ~ ( S D )  - 
is depecited in Fig. 3.2. 

There are three considerations to be noted regarding 

the relation depecited in Fig. 3.1: 

a. It is assuined that all personality items are equally 

discriminable as either socially desirable or undesirable. 

No allowance is made for items hard to judge whether 
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Pig. 3.1 The relation between the social desirability 
scale value of an item and the probability of a "Truew res2onse 
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Social desirability scale value 

Fig. 3.2 The relation between the social desirability 
scale value of an item and the probability of a socially 
desirable res?onse 

socially desirable or not, and which would be represented 

by a curve whose slope is relatively small as shown by 

curve a in Fig. 3.3. 

b. All persons are assued to give a "True" response only 

to items whose social desirability scale vzlues are 

relatively high as shown by curve b in Fig. 3.3. Thus, 

the .relation in Fig. 3.1 ignores the previously mentioned 

tendency of certain individuals to endorse items which 

have low or negative scale values as shown in curve c in 



A person who is neutral on the social desirability 

dimension is likely to respond "Truew with equal pro- 

bability to items with high as well as low social desir- 

ability scale values. For such a person, the relation 

between the two variables is represented by a curve 

similar to curve d in Fig. 3.3. The relation in Fig. 

3.1 does not account for respondents neutral on the 

social desirability coctinuum. 

LOW HIGH 
Social desirability scale value 

Fig. 3.3 A modification of the relation between the social 
desirability scale value of an item and the probability of a 
nTr~e" response 

From the above discussion it is apparent that the magnitude 

of the correlation between the scale value of an item and the 

probability of its endorsement is a function of the individual's 

personality, the ease with which the social desirability of an 

item can be discerned, and the extent to which a given 



individual shares the frme of reference adopted by the judges 

as to what constitutes a socially desirable behavior. Another 

important factor influencing the magnitude of the correlation 

between the two variables is the nature of the experimental 

design adopted in the study. In an atte~pt to account for the 

large range of correlations between the two variables 

reported in the literature, Rogers (1971) suggested that the 

issue can be investigated on any one of the three levels of 

analysis. The first level represents the within-group 

correlation between the sczle vzlues for the items and the 

probability of their endorsenent. The second level represents 

the within-subject correlation between the group desirability 

scale values and-the probability of endorsenent by the indi- 

vidual. The thhd level represents the within-subject 

correlation between the perceived desirability of the items 

and the piobability of their endorsement by the same individual. 

The studies reviewed by Zogers indicate that the two variables 

show consistantly high and 2ositive correlation only at the 

first level of analysis. In criticizing Edwards for not 

differentiating between levels one and three, Kogers (1971, 

p. 12) stated that "Bdwards has documented a correlation of 

0.87 between the desirability scale values derived from one 

group of subjects and the endorsement proportions of a separate 

of subjects ... but the exact interpretation 

offered by.3dwards and some other authors is misleading. 

Several authors have assued that the 0.87 correlation applies 



to the individual... Such a misinterpretation is shown by 

Zdwards who attenpted to attribute the high correlation to 

impression management of the individual." 

It is suggested in the present study that the failure 

of Zdwards (1957b) to note there are individuals who tend to 

attribute to themselves socially undesirable characteristics, 

has lead him to ignore the irqortance of the phenomenon to 

mfake bad" in 2ersonality theory and psychological testing. 

Dimensions of Social Desirability 

There are suggestions that the concept of social desirability 

is not unidimensional, as Edwards assumed; and it may consist 

of a number of dimensions or "points of view" as to what is 

socially desirable. If the concept is multidimensional, it 

would be inappropriate to construct a scale by instructing a 

number of judges to sinply identify those items with a socially 

desirable content from a set of 150 items. A more 

aspropriate pocedure would be to administer a vast pool of 

personality items to a sample as representative of the popu- 

lation as possible. The observed social desirability ratings 

should then be factor analyzed to determine the dimensionality 

of the concept. In the present study the concept is viewed to 

be unidimensional. h review of the literature indicates that 

the dimensionality of the concept, whenever reported, is a 

function of the nature of the specific scales used or the 

given instructions. 

Klett (1957b) administered 140 items previously mentioned 



by Edwards in relation to the EPPS construction to 118 male 

neuropsychiatric patients. Zighty-nine patients were classi- 

fied as psychotic and the remaining 29 as non psychotic. The 

sample was instructed to rate on a 9-point scale "their 

judgement of the desirability1' of the content of each item. 

The desirability scale value of an item was then determined by 

the method of successive intervals (Edwards, 1957a). There 

was no significant difference between the ratings by the two 

groups, and the data were pooled. But the social desirability 

scale values for the psychiatric group correlated 0.88 with 

the ratings obtained .for college students by adwards (1953) 

and 0.87 with those for high school students (Klett, 1957a). 

Both correlations are significantly below that of 0.93 

between the college and high school groups. Further analysis 

showed the differences between the psychiatirc sample and the 

other two groups to be related to specific needs and is not 

random. From these data nett concluded there are differences 

between psychiatric and non psychiatric groups as to what 

constitutes socially desirable behavioral characteristics, 

But it should be noted that in spite of the reported signifi- 

cant differences among the correlations, the latter are 

sufficiently high in magnitude for us to consider the ratings 

by the three groups to be similar. Furthermore, the data does 

not bear on the question of the dimensionality of the social 

desirability concept within any of the group, 

Messick (1960) reanalyzed Klett's (1957b) data in a 



different manner. Ten of the 115 s~bjects were excluded 

because of incorqlete data. Zrom the 143 items, only 42 

items vere selected such that each of the 14 scales was 

represented by three item with high, intermediate and low 

median values as determined by the ratings on the 9-point 

scale. The ratings of the itexs on the +point scale were 

intercorrelated and factor analyzed by the grouping method 

(Thurstone, 1947). Nine factors were extracted, and the 

percentage of total variance zccounted for by each of them 

was 4.03, 3.57, 3.39, 9.05, 3-19, 2.48, 2.57, 2.53 and 22.65, 

respectively, as shown in Pig. 3.4. The oblimax technique 

was used to rotate the factors to an obliq~e si~ple structure. 

In view of the loadings of the 42 items, Nessick associated 

the fourth and ninth rotated factors with "Sexual Interests" 

and "Achievenent-Oriented, diddle-Glass Stereotype of desirable 

behavior, or a kind of 'rotestant Xthic", respectively. Since 

the intercorrelations axong the 9 pi~ary factors were too 

low to permit the emergence of a general desirability factor 

at the second-order level, ~aiessick concluded that the social 

desirability concept is maltidimensional and nine dimensions 

are required to accmnt for the "different views" of desirability 

among the psychiatric saffiple. 

To test for i%essickts assuiaption regarding the absence of 

a second order factor, principal congonent analysis was 

performed on the intercorrelation matrix of the nine primary 

factors which the author regorted (Kessick, 1960,'~. 283). 





Nine factors were extracted, and these were plotted against 

their corresponding eigenvalues as shown in Pig. 3 . 5 .  The 

relatively smooth decline in the magnitude of the eigenvalues 

across factors does exclude the probability of the presence 

of a second order factor. 

EIGEN 

VALUES 1 

i i 3 i 5 6 i 8 9  FACTORS 

Fig. 3.5 Principal coxponents and corresponding eigenvalues 
extracted from the intercorrelation matrix of nine primary 
factors. 

In the grouping method of factor analysis, the percentage 

of variance associated with each factor is a function of the 

selected groups of variables, at least to some extent. In 

order to find out whether the presence of two dominant factors 

(i.e. factors 4 and 9) is the result of the factoring technique, 



principal component analysis Kas performed on.the correlation 

matrix estinzted from the rotated factor loadings and the 

primary factor intercorrelation ~atrix resorted by Aessick 

(1960, pp. 282-283). (It was assuned that the loadings which 

I4essick reported are those for reference structure. This 

assuaption was supgorted by the observztion that the percentage 

of total variance accounted for by the principal component 

factors was equal to 53.10, which approximates very closely 

the 53.46% 'iessick reported for the nine orthogonal factors.) 

The eigenvzlues for the 5 princi?al conponent factors were 

9.99, 4.06, 1.86, 1.59, 1.24, 1.14, 0.92, 0.77 and 0.72, as 

shown in Fig. 3.6. Comparison of the slopes of the curves 

shown in Fig. 3.4 and Fig. 3.6 indicates that the presence 

of the two dominant factors ere not totally due to the fa;- 

toring technique adapted. 

In spite of the above discussion, 14essickts approach to 

the issue and his interpretztion of the data are open to 

criticism on the following 2oints: 

a. Kessick admitted thst one of the shortcomings of Klett's 

study was that the subjects were instructed to rate 

"their judge~ent of the desirability" of the item content 

rather than to res2ond to it in a socially desirable 

manner (nett, 1957b, p. 419). Thus, the scores which 

nett obtained represent the judged personal desirability 

of the items and their social desirability. This issue 

is particularly inportant in view of the natiwe of the 



3'ACT ORS 

Fig. 3.6 Principal onsonent factors and the associated 
eigenvalues obtained for & 



sample employed. The characteristics a patient may judge 

as desirable enough to treat as a model need not coincide 

with what he considers desirable to society in general. 

If the sample had been made up of socially adjusted 

subjects, these differences in interpreting the instruc- 

tions may not have been that crucial. 

b. Messick suggested that nine factors are required to 

account for the dimensionality of the data. But it is 

obvious fron Fig. 3.4'and Fig. 3.6 that only two factors 

should be retzined. In spite of the inappropriate 

instructions administered by Klett, it is reasonable to 

interpret these results as indicating that the concept 

of social desirability is not unidimensional. 

The SD Scale as 2 k!easure of Psycholo;rical ---- 
Eatholom 

Crowne and Xarlowe (1900) criticized the SD scale and the 

concept of statistical deviancy upon which it is based. The 

authors argued the need for a social desirability scale whose 

content is less related to pathological symptoms to be used 

in the non psychiatric 2opulation. 

Crowne and Xarlowe pointed out since all the SD scale itens 

are derived from the G U Q I ,  they are loaded with pathological 

symptoms. This fact makes it hard to interpret high scores on 

the SD scale. B high score can be due to the effect of the 

social desirability factor or to the absence of pathological 

symptoms. If we accept the argument that the SD scale differs 



fron the L scale in being a measure of the unconscious tendency 

to pat oneself in a favourable light, and that the endorsement 

of the scale items in3lies the presence of pathology, it 

follows we are assuming all subjects to suffer from patholo- 

gical sy~ptoms, but there are some individuals who uncon- 

sciously deny the syaptoms and obtain high scores on the scale. 

In this context, 'it'iggins (1958) observed that in view of the 

high correlations between the SD sczle and the MiIPI, one is 

persuaded to equate 2athology with the absence of the tendency 

of social desirability. 

To remedy the situztion, Crowne and iCarlowe (1963) con- 

structed another social desirability scale (14-C SDS) . The 
basic criterion for chosing the scale items was that "the 

population fron which itens were drawn is defined by behaviors 

which are culturally sanctioned and approved but which are 

culturally sanctioned and a2proved but which are improbable 

of occurance" (Crowne 3c Ikirlow, 1960, p. 350). But this is 

the sane criterion according to which the L scale was con- 

structed (Keehl & Hathaway, 1946). Therefore, the PI-C SDS 

is a measure of dissimulation rather than the unconscious 

tendency to put oneself in a favourable perspective. The 

M-C SDS czc, therefore, be considered as a substitute only to 

the L scale to be used with non psychiatric subjects. A 

second criticisin against the hi-C SDS is the ambiguity of the 

meaning of a high score because of the criterion according 

to which the scale is constructed. Is a high score due to 



"faking" or to conscientiousness? Probzbly, scores exceeding 

a certain critical value must be attributed to "faking". But 

this apgroach entangles the 1;-C S23 with the concept of statis- 

tical deviancy for which the AD scale was criticized. In view 

of these two disadvantzges assxiated with the M-C SDS, the 

SD scale is a more a?pro?riate neasure of the concept of 

social desirability. 

In defence of the SD scsle, it c a  be argued that the 

usefulness of a pychologicsl test is determined by its 

ability to accomplish wnzt it is intended to do - as indicated 
by the indices of construct and concurrent validity - rather 
than by the face validity of its items. Given a group of 

individuals all of whom caL be asswed to be non psychiatric 

patients, the concept of social desirability states thatuthere 

are persons who are nore ifillin, than others to endorse a 

behavioral characteristic as a personal attribute. Hence, 

one is not interested in a scale which enumerates the indivi- 

dual's bekvioral characteristic, as Crowne and hrlowe 

im>lied, but rather in a scale ~nich allocates individuals to 

different points along a continuurr! according to their tendency 

to endorse certain person21 attributes. One can further 

argue that a scale is a useful xeasure of social desirability 

only if its item content is nat zn obvious pro2erty of the 

population to be tested, because only then we can attribute 

the endorsement of unfzvourable qualities to negative social 

desirability rather than to realistic description of the self. 

In this case there is no reason ta wonder if a high SD score 



is due to the social desirability trait or absence of pathology 

because the latter variable has been assumed to be non-charac- 

teristic of the population being tested. 

The SD Scale as a Keasure of Acquiescence ----- 
Cronbach (1946) defined the term "acquiescencew as the 

tendency to give a "True" response to an item when the indi- 

vidual is not sure how to interpret the item content. Couch 

and keniston (1960) defined the tern as the tendency to respond 

*TrueH to an item irressective of its content. Regardless of 

which say the term is defined, it has the logical counter- 

2art of "dissention" - mentioned by Cronbach (1946) - where 
an individual endorses the item as "False". 

In the present study Cronbach's definition is adopted 

because it 2ermits the drawing of a parallel between acquie- 

sence and the phenomenon of guessing in a multiple choice 

exam. A person is likely t3 aake a guess in a multiple choice 

exan due to ignorance regarding the correct answer and not 

because of an uncontrolable urge to go on guessing. In a 

similar manner, acquiescence (or dissention) is likely to 

occur when the wording of the personality item is ambiguous, 

or wnen the subject is not sure of the frequency of the 2heno- 

menon being rated. The definition by Couch and Xeniston, on 

the other hand, shows the subject responding to a personality 

inventory while under the "power" of the acquiescence set as 

if he were in a trance. Although individuals do differ with 

respect to the frequency of agreeing or disagreeing in general, 



this frequency is a function of the ?articular degree of 

ambigiity that has to be ?resent before a particular subject 

starts "gue~sing'~. The level of a~biguity is also influenced 

by 2ersonrl interest, ex~erience, "noise", etc. This view 

should be treated as a model because of the lack of ex2erimental 

evidence. 

The inbalance in the keying of the SD sczle gave rise to 

the suggestion that the scale is confourided with the acqui- 

escence set - Fricke (1956) ; Niggins (1959) ; Xessick (1959). 
Since of the 39 items, 30 are keyed "Falselt, the SD scale 

could be a nieasure of dissention rather than social desir- 

ability. 3dwards (1957b) observed that if this is true, then 

there should be a positive correlation between the S 3  scale 

and other scales such as the Hs, D 2nd Eiy scales in which most 

item are keyed "False" and on which a high sc~re is con- 

sidered socially undesirable. Similarly, there should be a 

zero correlation between the SD scale and other scales such 

as the Pd scsle where the item keying is balanced. That is, 

if the acquiescence hypothesis is true, then the correlations 

between the $3 scale and other scales are a function of the 

keying of these other scales rather than the social desir- 

ability of the iten content. The data in Table 3.2 show 

that the relations derived from the acquiescence hygothesis are 

not substantiated. 

Further evidence against the acquiescence hypothesis is 

available from two ex2eriments reported by Zdwards (1957b). 



Table 3.2 

Corre la t ions  aetween t h e  SD Scale  and a t h e r  Sca les  

Which Have Di f fe ren t  i rog~or t ions  of 

I t e m  Keyed "Talse" 

67 negat ive 

67 negat ive 

negat ive 

52 negat ive 

Nf (m)  -0.16 60 53 p o s i t i v e  

p<O.Ol 

1 Crowne and Marlowe (1960). A s a ~ 2 l e  of 37 male and female 

col lege  s tudents .  
I 

2 3dwards (1964). A sazple  of 150  co l l ege  rnales. 

I n  one experiment, a balanced bD (BsD) s c a l e  was constructed 

from 44 KLPI i tems, of which 22 i t e x s  a r e  keyed "True". 

According t o  the  acquiescecce hypothesis,  t he  Sc s c a l e  - which 

has 7876 of i t s  items keye:! "True" - olust have a s i g n i f i c a n t l y  

lower c o r r e l a t i o n  with the  BS3 s c a l e  than with the  o r i g i n a l  

SD sca le .  But f o r  a sample of 155 counseling c e n t e r  males, 

t h e  9c s c a l e  co r re la t ed  -0.86 with t h e  BYD s c a l e  -and -0.80 

with the  SD sca le .  Further  t h e  c o r r e l a t i o n  between t h e  BSD 



and $3 scales was 0.85. 

In a secocd experiment an alternative test was made of 

39 item all keyed "True". This is referred to as the SDT 

scale. According tc~ the acquiescence hypothesis, the ;c sczle 

must correlzte positively with the SDT scale and negatively 

with the SD scale. For the saEe sample used in the previous 

ex?eriment, the TSD scale correlzted 0.70 with the SD scale 

and -0.64 with the Yc scale. 

Edwards (1961) investigated the effects of social de- 

sirability and zcquiescence an the relationship between the 

SD scale and 43 W P I  scales. Pearson's r was com?uted for 

the S3  scale correlatiocs with the 43 scales, and both the 

pro2ortion of itens keyed "False1' and the proportion of itens 

ke~ed for social desirability in the 43 sceles in order to 

test for acquiescence social desirability, respectively. The 

social desirability fzctar accounted for 0.91 of the variance 

in the SD scale correlations with the 43 scales, while 

acquiescence accounted for 0.46 of the variance. 

Couch and Xeniston (1961) reported that the SD scale is 

confounded with acquiescence because it correlated -0.34 

(~(0.05) with the OAS, which is a scale the authors constructed 

to loeasure acquiescence. but as Bdwards and ilalker (1061) 

observed, it is doubtful whether the OAS is a measure of 

acquiescence because its correlations with five of Thurstone's 

Temperanent scales were only 0.01, 0.19, 0.14, 0.10 and 0.16 

(Couch and Xeniston, 1960) while the 2ercentage of items 



keyed "True" in these five scales are 1.03, 0.90, 0.70, 

0.80 and 0.95, res;ectively. 

The SD Scale as 2 Keasure of Dissimulation -- 
Kegargee (1966) suggested that high scores on the SD 

scale could be the resdt of dissimulation. The study 

included three groups. Grozp 1 consisted of adjusted 

college students who were not motivated to dissinulate. 

Group 2 was adjusted and motivated to dissimulate. It con- 

sisted of 21 Peace Corp trz-inees. Group 3 consisted of 65 

offenders who were both n~lzdjusted and motivated to dissimu- 

late. The nieans for the three groups on the SD scale were 

30.83, 35.00 and 29.37, resgectively. The group 2 mean was 

significantly higher thzn that for each of the other groups 

at the 0.031 level. There was no significant difference 

between the means for groups 1 and 3. 

The significant difference between groups 2 and 3 supports 

the contention stated previously regarding the difference 

between socid desirability and dissimulation. The trait of 

social desirability is acquired during an extended period of 

social learning and, wlike dissinulation, is not the product 

of an instantaneous and contracted sacizl setting. 

Since the mean for group 2 is significantly higher than 

that for group 1, hiegargee attributed the difference to 

dissimulation, but further consideration of the character- 

istics of subjects in groups 1 and 2 suggests that Kegaree's 

conclusion is not warranted by the data. The author did not 



present  any evidence t h z t  the  Peace Corps ap? l i can t s  a r e  

r e p r e s e n ~ a t i v e  of t h e  ?oyAat ion  from which t h e  co l l ege  

s tuden t s  group was se lec ted .  Jn ly  i f  such evidence i s  a v a i l a b l e  

i t  i s  poss ib le  t o  claim t h a t  t h e  mean of gr0ui.1 2 wculd have 

been similar t o  t h a t  f o r  group 1 if i t  were not  f o r  t h e  need 

t a  diss imulate .  Otherwise i t  i's poss ib le  t h a t  group 2  sub jec t s  

have a higher  nean because they a r e  r ep resen ta t ive  only of 

t h a t  por t ion  of co l l ege  s tuden t s  who a r e  extreme on t h e  

p o s i t i v e  ;ole of t h e  s o c i a l  d e s i r a b i l i t y  dimension; and t h a t  

they  appl ied t o  t h e  Peace Corps i n  v i r t u e  of t h e i r  extreme 

i n t e r n a l i z a t i o n  of s o c i a l  va lues  which encourage d i s s i p a t i n g  

one 's  knowledge and i d e o l ~ g ; ~  t o  fo re ign  cu l tu res .  

Factor  m a l y t i c  Studg of the 2 gnJ Other . 

Hi:J?I Derived Sceles  - 
Edwards, Diers & Xalker (1962) re2or ted  t h e  r e s u l t s  of a 

f a c t o r  a n a l y t i c  s t ~ d y  i n  which 6 1  pe r sona l i ty  inven to r i e s ,  58 

of which were derived f r o 2  the  M X C ,  were administered t o  151 

male col lege  s tudents .  P r i n c i p z l  component a n a l y s i s  w a s  

2erforned on the  c o r r e l a t i o n  n a t r i x  of t h e  6 1  s c a l e s .  Ten 

f a c t o r s  xhich accounted f o r  7556 of t h e  t o t a l  variafice were 

r o t z t e d  orthogonally t o  s a t i s f y  the  v a r i m x  c r i t e r i o n .  From 

then on, Sdvards e t .  a l .  used t h e  f a c t  t h a t  c e r t a i n  s c a l e s  

loaded higher on c e r t a i n  f a c t o r s  than on o thers  t o  argue t h e  

presence of t h r e e  response s e t s  - i . e .  s o c i a l  d e s i r a b i l i t y ,  

acquiescence and d i s s i n u l a t i o n  - znd t o  show the-independence 

of t h e  SD s c a l e  from t h e  l a t t e r  two response s e t s .  
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It is acce2ted i~ the ?resent study that the first factor 

rep-esents the social desirzbility dinension as defined by 

Sdwards. The loading of the S 3  scsle on the first factor was 

0.97. The correlation between the percentage of keyed socially 

desirable items in the 60 scdes - as re2orted by Heinenan 
(1953) and Dahlstrorn & delsh (1963) - and the loadings on 
each of the three rotated factors were 0.90, -0.38 and -0.27, 

res2ectively. Furtheraore, t h e  correlations of the 60 scales 

with the SD scale correlated with the loadings on the three 

factors to the extent of 3.58, -3.55 and -0.15, res2ectively. 

The reasons which Edwards et. al. gave for labeling the 
1 
I second and third factors "acquiescence" and "dissimulation", 

respectively; and for considering the SD scale independent 

bB 
of these behavioral cs2ects are tenuous because of the 

following reasons: 

a. Fig. 3.7 shows the relationship between the first three 

of the ten rotated fzctors and the proportion of total 

variance accounted for by each of them. It is obvious 

from the slope of the curve that only the first factor 

should be retained. This trend would have been nore 

clear if the unrotated fkctors had been plotted against 

their eigenvalues. 

lu'o attez2t was mzde to control for the effect of item 

overlap between the scales on the magnitude of the 

intercorrelations. 

Labelling the secocd factor "acauiescence" is based 

mainly on the magnitude of the correlation between the 
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VARII'UX FACTORS 

Fig. 3.7 Percentage of total variance accounted for by 
each of the first three of the ten rotated factors reported by 
Edwards et. al., 1962 



proportion of item in the 60 scales keyed "Truen and 

the loadings of these scales on the three factors. The 

correlations for the first, secmd and third factor were 

-0.62, 0.82 and -0.19, res~~ectively. Although a 

Pearsongs r of 0.82 is hi;her thzn that of -0.62, the 

two correlations are equaliy significant but opposite 

in sign. Therefore, if the second factor is labeled 

"acquiescence", it is reasanable to label the first 

factor "dissention". 

d. To obtain the reported loailncs for the three factors, 

ddwards et. al. norl:~alized all 13 principzl coqonent 

factors pior to their rdtation, but did not denormalize 

the loadings afterwarzs. The fzct that the reported 

loadings were normalized was observed when their sun 

of squares were found to be equal to the percentages of 

cornon variance which Sdwards et. al. associated with 

these factors. Therefore, the reported loadings for the 

3 factors are nornalized acd are higher in magnitude than 

the corresponding denorxalized loadings which would have 

been nore appropriate for the purpose of factor co~pzrison. 

It is of interest to note the coment by 3dwards et. el. 

(1562, p. 221) to the effect that "we nzy also argue, however, 

because of the nature of items in the 3D scale, that low scores 

repesent a strong tendency to give socially undesirable 

responses, and that this is also a general trait ... if we 
intercorrelate a large number of personality scales with 



varying proportions of iteus keyed for socially desirable 

resilonses and factor analyze the resulting correlation matrix, 

we would obtain a bi2olzr socisl desirability factor." This 

goint of view goes beyond the previous contention (Edwards, 

1957b, p. 54) that "since ~y interest is in social desirability, 

or faking good, I shall be cmcerned only with those studies 

of fakability in which subjects are expected to give favourable 

or socially desirable self-descri~tions. " Xhen the social 

desirability dimension was first conceived, it was equated 

with, and only with, faking cood. The probability that the 

dimension is bi2olar seerus to have occurred to 

as afi after thought in an atten2t to natch the 

desirability concept with %he observed data. 

Edwards only 

social 

It is the aia in the present study to show that the 

bipolar factor Edwards et. al. (1962) extracted corresponds 

to the repression-sensitization dimension proposed by Byrne 

(1961) and not to the concept of social desirability originally 

defined by Edwar2s (l957b). 



CUPTXR IV 

TAYLOR'S I4AliIZ'LAT adXIETY SCALE 

The current chapter will first present the theoretical 

background associated with the U S ,  the construction of the 

scale, and its reliability. The relation between the scale and 

drive level as defined in Iiull's (1943) framework has been 

investigated in a number of areas, the main of which are eye- 

lid conditioning, serial learning, and academic achievement. 

But the research done in these areas will not be reviewed 

because the purpose of the  resent stxdy is not to test the 

validity of the YiS as an index of drive, but rather to inves- 

tigate its relation to the 3D and R-S scales. To attain this 

gurpose, the following discussion will refer to factorial and 

correlational studies which employed indices of social desir- 

ability, repression and sensitization. Scores on the MAS will 

also be exanined in terms of other indices of anxiety such as 

clinical ratings and physiologiczl indices of autonomic arousal 

to test whether YiS scores are a function of observed anxiety 

or the tendency to give socially desirable - or undesirable - 
responses as hypothesized in the dimension of repression- 

sensitization. 

Theoretical Backaround of the MAS 

Taylor (1951) gave a detailed presentation of the theory 

underlying the PAAS. The scale items are considered to describe 

the behavioral syndromes of psychiatric patients classified as 

anxiety neurotics. The behavioral symptoms of manifest anxiety 



are assumed to be related to, or paralleled by, internal 

emotional responses controlled mainly by the autonomic nervous 

system. These internal res2onses are assumed to determine the 

level of drive which, in turn, modifies performance in the 

manner conceived by Hull. Taylor assumed the drive level to 

be determined by the level of general anxiety as measured by 

the YBS as well as by the experimental setting and the negative 

affect resulting from the noxious UCS. These three variables 

are supposed to conbine in "some ... mannern as to enhance the 
drive level. The manner in which these variables combine was 

not stated. 

Scale Construction 

Taylor (1953) discussed the procedure adopted in the 

construction of the US. Five clinicians were instructed to 

select from a set of approxiinately 200 1GQI items those which 

satisfy Cameron's (1547) definition of chronic anxiety. There 

were 65 true-false items on which at least four judges reached 

agreement. To these 65 anxiety items there was added a set 

of 135 buffer items rated by all judges as non indicative of 

anxiety. When the resulting scde was administered to 352 

college students, the score range was 1-36, with a median of 

approximately 14. 

In subsequent analysis, only those 50 items which had the 

highest correlation with the total anxiety score were 

retained - the magnitude of this correlation was pot given. 
The buffer items were altered to include most of the items 



from the L, K and F scales of the PSIEI as well as 41 items 

from Wesley's rigidity scale. The buffer items totaled 175 

in all. No rational was given for the selection of these 

specific buffer items. In the present study reference will 

be made to the final version of the IAS unless otherwise 

stated. The terms "YIS"  and "TIJIIS" will be used to refer to 

the 50 anxiety items and to the anxiety items plus the buffer 

items, respectively. 

Taylor (1953) reported the distribution of TMAS scores 

for different samples. These data will be referred to later 

on when reviewing other studies on the U S .  For a group of 

1971 male and female students, the mean was 14.56, the median 

was approximately 13 and the range was 1-46. The twentieth 

percentile was about 7, the fiftieth about 13 and the eightieth 

was approximately 21. Although females had a slightly higher 

mean, the difference betveen the two sex groups was not signi- 

ficant. The test-retest coefficient varied between 0.89 over 

a 3-week period for a group of 59 students, and 0.82 over a 

5-month period for a sample of 113 students. For a sample of 

103 neurotic and psychotic patients, the score range was 1-49 

and the median was ap?roxirnately 34. It would have been more 

appropiate if these two psychiatric group were tested 

separately because they are unlikely to exhibit manifest 

anxiety to the sane extent. However, the data presented 

suggest that the distributions for the normal and psychiatric 

samples are sufficiently different. Furthermore the MAS has 



a relatively high test-retest reliability coefficient. 

The Effect pf Change & the Buffer Items - 
on the Reliability of Sczle -- 

Taylor (1953) administered the group MI91 profile to 282 

freshmen males 18 weeks after they were given the TPIAS. The 

correlation between the two sets of keyed anxiety items was 

0.68. A chi-square test of homogeniety showed that the score 

distribution obtained fron the P C D I  was significantly different 

from that for the TWS which was similar to the previously 

reported distributions for college students. Taylor (1953) 

attributed the low correlation between the two sets of keyed 

items to the alteration of the buffer items. Such an argument 

throws doubt on the reliability of the scale, let alone its 

validity. But studies by Lebo and Ifablin (1958), and Feldman 

and Siege1 (1958) indicate that changes in the buffer items 

do not have a significznt effect on the MAS score. In view 

of the latter evidence, it was possible to combine the 50 

keyed FdS items with the other sczles used in Experiments 1 

and 2 in the manner shown in Apgendix A. The difference in 

the distributions of the two sets of MAS scores reported by 

Taylor could be due to the increase in the number of buffer 

item which could have induced fatigue when the whole IMP1 

profile was administered. 

The Factor of Social Desira,bility in the MAS - 
The effect of the social desirability factor on the MAS 



scores has been reported in fzctorial studies which included 

the FA and SD sczles in the analysis, as well as in those 

studies which examined the correlation between the desirability 

ratings of the NAS items an6 the grobability of their endorse- 

ment. The factorial studies further indicate that the MA, 

SD and R-S scales load on the sane factors. This suggests 

the presence of a common persmality dimension underlying the 

three scales. 

Liberty, Vitola & Pierson (1965) administered 54 person- 

ality scales to 150 college students. Princi2al components 

was performed on the correlation matrix. liine.factors whose 

roots exceeded unity were rotated according to the varimax 

criterion. These nine factors accounted for 74k of the total 

variance. The loadings of 12 scales which are of interest 

are presented in Tabe 4.1. 

It is ap2arent that the iU and 3.D scales load mainly on 

the first factor. The loadings of the ES and li scales are 

also similar in ;attern to those of the SU and l k  scales. 

These four scales do seen to measure the sane trait. The 

loadings of the Pt and IUL scales on all nine factors are con- 

gruent with the comonly reijorted high correlation between 

them - Deese, Lazarus B deenan (l953), Ericksen (1954). The 

high loadings of the X and SG scales on the first factor 

reflect the close similarity between then as mentioned by 

Edwards (1957b). The Im scale has a high loading on the second 

factor, but not on the first one as would have been expected 



Table 4.1x 

Orthogonally Kotated Factor Loadings 

VARIABLE I I1 I11 IV V VI VII VIII IX 

PUS -079 -027 .24 -009 -.01-.02 .16 

Ego Strength (ES) .66 -.04 -001 -.01 .06 .12 -.I4 

MiiI Validity 
Scale (F) 

Hy ochondriosis 
PHs) 

Conversion 
Hysteria ( ~ y )  

IC Scale 

L ;Scale 

Neuroticism (N) 

Pt Scale 

SD Scale 

Parlow-Crowne SD 
Scale (M-CSD) 

Impulsivity (Im) 

" A modification of the table given by Liberty et. al., 1965, 
p. 328. 

if one is to consider inpulsivity to be a component of 

neuroticism which is identified by Factor I. It is of 

interest to note that the 14-C SD scale loads on Factor I11 

as does the L scale. This substantiates the similarity between 



1 the two scales mentioned in Chapter 2. Although the data 
i 

show a strong relation between the !fi and SD scales, one 

should observe that Liberty et. al. did not control for item 

overlap among the scales. Item overlap could have induced 

spuriously high intercorrelations among certain scales and the 

observed symetry in the corres9onding factor loadings. 

Golin, Herron, Lakotz k 2eineck (1967) carried out a 

factorial study to investigate tne relation of Eysenck's 

Extraversion-Introversion dimension to the R-Y and MA scales. 

A total of 16 scales were administered to 226 college students. 

The squared multiple correlations were the initial comunality 

estimates which were then iterated by Rao's method to a 

convergence criterion of 0.005. Factors whose roots exceeded 

unity were rotated to the norElized variroax criterion. 

Following rotation, Golin et. al. discarded those factors 

considered to be of mininal iuportance. The criterion 

adopted in this step was not mentioned. The correlations and 

factor loadings for the 16 variables are given in tables 4.2 

and 4.3, respectively. 

In contrast to Liberty et. al. (1965), Golin et. al. 

sought to test for the effect of item-overlap by carrying out 

two additional factor analysis in which the FA and R-S scales 

were included only one at a time. The data obtzined in either 

case was similar to that shown in Tzble 4.3. Golin et. al. 

concluded that itein-overlap between the two scales had no 

significant effect on the rotated factor loadings. But this 
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Table 4.2 

Means, Standard Deviations, Communality 

Estimates, and Intercorrelations 

R-S 

BU 

B 

N 

ARS 

P- 

F- 

TAS 

SAS 

PHs 
m s  

3s 

K 

Pr 

St 

L 

M 

SD 

(Table continued on next page) 



Table 4.2 cont inued 

VARIABLE PIHS WRS Es K P r  S t  L 

R-S 

IIA 

3 

N 

ARS 

F- 

F+ 

TAS 

SAS 

B'MS 

WRS 

3s 

K 

Pr  

St 

L 

M 

SD 
- -- 

2 Note - The v a l u e s  of h have been i n s e r t e d  i n  the n a j o r  

d i agona l ;  N = 226. 

x p<.o01. 

** From Golin e t  a l .  , 1967, p. 566. 



Table 4.3% 

Factor  Loadings o f  Each Variable  on the Obtained Factors  

VARI- FACTOR CON- 
im- 

ABLE 
I I1 I11 I V  v V I  VII VIII 

ALITY 

R-S -- 59 

Pik -048 

E 04 

M -044 

ARS -0 38 

F- 05 

Ft 03 

TAS -.I6 

SAS -.07 

BIHS 0.55 

WRS -.06 

ES 35 

K 65 

Pr -.41 

S t  25 

L 67 

Variance 
Common 25.03; 

T o t a l  15.5% 

" From Golin e t .  a l e ,  1967, p. 567 



conclusion is unjustified: The exclusion of the NAb, for 

example, from the analysis does not conpletely eliminate the 

effect of item-overlap because both the Xi and R-S scales 

consist of item which are connon to the L m d  K scales. A 

method which is more appropriate to the control of item- 

overlap effect is outlined in Chapter 7. 

In view of the differential loadings of the B-S, MA and 

N scales on the first two factors shown in Table 4.3, the 

authors associated the traits of defensiveness and emotion- 

ality with factors one and two, respectively. Golin et. al. 

(1967, p. 568) suggested that while the MA and R-S scales 

seem to be independent of the extraversion-introversion 

dimension, they are "equivalent and largely determined by two 

orthogonal traits defensiveness and emotionality." In 

support of this view, Golin et. al. cited a study by Cohen, 

M. who reported that while both defensiveness and emotionality 

as measured by the GSR are a function of the R-S dimension, 

both variables are uncorrelated. But the argument that U S  

scores are deterniined by two orthogonal traits defensiveness 

and emotionality is questionable because as shown in Table 4.1 

(Liberty et. al., 1965), the X3L and N scales have high loadings 

only on the first factor which is associated with the SD scale. 

Whereas, if the argument of Golin et. al. is valid, one would 

have expected the Ifid and N scales to load on the first factor 

which is associated with repession as well as on some other 

factor which could then be identified with emotionality. 



To deternine whether the dependence of the MA and R-S 

scales on the two orthogonal traits which Golin et. al. 

reported was due mainly to the factoring procedure adopted, 

principal conponents was 2erforned on the correlation matriz 

given in Table 4.2. The loadings on the 16 unrotated factors, 

the associated eigenvalues and the variance cumulated across 

factors are given in Table 4.4. The plot of the eigenvalues 

against the corresponding factors is given in Pig. 4.1. 

From the data in Table 4.4 and Pig. 4.1 it is obvious 

that the number of factors required to define the domain is not 

eight as Golin et. al. suggested, but less than that. The 

exact number of factors to be retained, however, is somewhat 

ambiguous. As shown in Table 4.4, only four factors have 

eigenvalues exceeding unity. Yet, the difference between the 

eigenvalues for factors four and five is so small, that the 

retention of one implies the same thing for the other. But 

when the first five factors are rotated according to the 

varimax criterion, the icternal consistency of the fifth 

factor is only 0.08. It was therefore decided that no nore 

than three factors should be retained. The loadings for the 

first three orthogonally rotzted factors and their corresponding 

indices of internal consistency are given in Table 4.5. 

The data in Table 4.5 shows that, as reported by Liberty 

et. ale, the FA, Es and 1; scales have similar loadings across 

factors - a fact which emphasizes the similarity between 
these three scales. But contrary to the findings of Liberty 



Table 4.4 

Internal Consistencies, Eigenvalues and Loadings for 16 

Unrotated Principal Component Factors Obtained 

From the Correlation Matrix 

Reported by Golin et al., 1967 

(N = 226) 

-- 

(Table continued on next page) 



Table 4.4 continued 



4 
EIGEN- 

Fig. 
extracted 
(1967) 

FACTORS 

4.1 Aigenvaiues for 16 principal-componant factors 
from correlation matrix reported by Golgin et. al. 

et. al., these three variables load heavily on factors 1 and 

3, and not on a single factor only. Furthermore, the MA and 

R-S scales are not as independent of the extraversion dimension 

as Golin et. al. hinted. 

If, however, only one factor is retained in view of the 

relatively rapid levelling off of the eigenvalues after the 

first factor as shown in Fig. 4.1, the data given by Liberty 

et. al. become similar to that obtained after reanalysis of 

the data reported by Golin et. al. From Table 4.4 it is 



Table 4.5 

Internal Consistencies and Loadings for 16 Scales 

(Golin et. al., 1967) Obtained Through 

Varimax Rotation of 3 Factors 

(N = 226) 



apparent that the MA, R-S, K, N and Es scales.have high loadings 

on the first factor. rFurthermore, the small magnitude of the 

E scale loading on the first factor renders the R-S and blA 

scales somewhat independent of the extraversion trait. 

From the above discussion, it is apparent that the relation 

of the R-S and PIA scales to one another and to other scales 

depend on the factoring nodel, comunality estimates and the 

nunber of factors retained. In view of this situation, the 

interdependence between the ):S, R-S and SD scales require 

further investigation. 

An intensive investigation of the effect of social 

desirability on )US scores is reported by Heinemen (1953). A 

sample of 108 students was administered an inventory which 

included the 50 LUS iteas plus another set of 50 2WiI items 

which correlated 0.41 or more with the total MAS score in a 

previous study. These 100 statements were rated for social 

desirability on a 5-point scale on which a score of 1 and 

5 indicated judgements of extrexe favourability and unfavour- 

ability, respectively. The subjects were instructed to assume 

a "yes" response to all items, whether positively or nega- 

tively stated. The 24 anxiety itens which were stated 

negatively received a mean desirability rating ranging between 

1.38 and 2.44, while the nean desirability rating for the 76 

positively stated anxiety items varied between 2.72 and 4.65. 

In accordance with adwards' (1957b) hypothesis, the denial of 

anxiety symptoms was viewed as more socially desirable than 

the admission of such symptoms. However, when individuals 



constituting the upper and lower 20); of the MAS score rage 

were compared with one another regarding the social desir- 

ability of the 1AS items, the high $IAS group rated the admis- 

sion of anxiety as more desirable than did the low MAS group 

(p<0.001). Thus, while the szqle as a whole considered 

it more socially desirable to deny anxiety symptoms, certain 

individuals within the saciple considered it more desirable 

to endorse such symptom. 

This evidence gives further support to the statement 

made in Chapter 3 where it was suggested that the high posi- 

tive correlation consistantly reported between the social 

desirability scale value of an iten and the probability of its 

endorsement could be due to the technique used to obtain these 

scale values. Specifically, the scaling technique which 

Edwards (1957b) used was criticized because the social 

desirability ratings of an item were averaged across indivi- 

duals and consequently obscured the presence of those indivi- 

duals who might have endorsed socially undesirable itens. 

Further evidence associating HA3 scores with social 

desirability was observed when iieinemen administered to a 

sample of 32 students the twice: once under conventional 

instructions, and another ti~e two weeks later under the 

instruction to appear in the nost favourable light possible. 

The mean scores for the first and second sessions were 19.13 

and 15.03, respectively. The difference was significant at 

the 0.001 level. 



Suinn's (1968) data are congruent with the previous 

discussion. Eighty-nine students who had previously responded 

to the &US, rated the item on a 9-point scale for social 

desirability. Zxtreme favourability was indicated by a score 

of 1. For 11 of the 50 items, the biserial correlation 

between the desirability score of an iten and the probability 

of its endorsement was significant at the 0.05 level. 

Adans and Kirby (1963) approached the issue in a somewhat 

different manner when they examined the relation between the 

set and content components of the AW and SD scales. Set and 

content scoreswre computed by neans of the formula given by 

Eessick and Fredriksen (1958). The latter formula was derived 

from another one which Helmstadler (1957) outlined. 

The klA content correlated -0.2 with the filA set, -0.86 

with the SD content and 0.66 with the SD set. The MA set 

correlated 0.00 and -0.05 with SD content and SD set, 

respectively. The SD content correlated -0.68 with the SD 

set. The authors attributed the high negative correlation 

between SD and FA content scores to the effect of overlaping 

iterris; and they concluded that while the U S  is free from 

"response set", the 3D scale is not. But it is questionable 

whether the ;US is free from any response set because of the 

correlation of 0.66 (p<0.01) between 1 U  content and SD set. 

It is more likely that the same set response - whether 
acquiescense or dissention - is positively related to both 
scales. 



In this respect, reference should be nade to the factor 

analytic study by Liberty et. al. (1965). Set and content 

scores were computed by the Helmtadter technique for the SD, 

Pi and Nf scales, which were then factor analized with another 

54 scales by means of princi2al comaonents. The SD and MA 

content variables loaded 0.74 ahd -0.78, respectively, on 

the first factor. The SD and id !  set variables both loaded 

0.79 on the fifth factor which was described as a "set 

factor." Apparently, the tw3 scales reflect the same behavioral 

pattern whether it is set or otherTr:ise. But since the PIf set 

loaded only 0.05 on the fifth factor, Liberty et. al. (1965, 

p. 329) suggested that "The imnediate conclusion would seem 

to be that the Belmstadter set procedure does not consistently 

indicate a uniform stylistic tendency and that there is need 

for caution in making acquiescence interpretations based upon 

this procedure." So far, the data indicate the presence of 

close similarity between the SD and if& scales. But as to the 

extent to which response set influences either of then the 

issue is unsettled. 

The above discussion shows that the SD and R-S scales 

share a common personality dimension, which in the present 

study is hypothesized to be that of repression-sensitization. 

The extent of actual interde2endence between these three 

scales as indicated in the studies reviewed is partially 

obscured by the presence of overlcping items, an issue which 

will receive further attention in Chapter 7. 



The PAS and delf-Concept ---- 
In the previous section it was observed that the bXS is 

negatively correlated to icdices of ego-strength. The inter- 

dependence between these two variables will be given further 

consideration in the present section by comparing U S  scores 

with scores on self-concept, self-ideal, and the discrepancy 

between these two sets of scores. The importance of this 

comparison is due to the fact that if the FA8 is actually a 

measure of sensitization as was hypothesized, then there 

should be a negative correlation between the F'iS and self- 

concept scores. The rational for this is that the sensitizer 

has a relatively greater tendency to endorse negative self 

attributes. 

Cowen, iieilizer, Axelrod & Alexander (1957) administered 

the EAS and the L scale to 102 male and female freshmen students. 

The sanple was divided into high, middle and low anxiety 

groups according to their IiAi3 scores: high anxiety (HA) was 

characterized by scores of 27 or more, middle anxiety (FA) by 

scores of 12 to 14, and low anxiety (LA) by scores of 6 or 

less. The number of subjects in each grou2 ranged between 

28 and 42. The san2le also responded to indices of self- 

concept, self-acceatance, self-ideal, and the discrepancy 

between self-concept and self-ideal. 

Across the three anxiety group, high MAS scores were 

associated with lower scores for self-concept, self-acceptance, 

and higher self-discrepancy scores. A series of pairs of 



T-tests showed all differences to be significant at the 0.001 

level. The three groups did not differ with respect to self- 

ideal ratings. The sam2le was then regrouped according to 

their L scores into KL (scores of 6 or above) and LL (scores 

of 3 or below). The two groups consisted of 25 and 42 subjects, 

respectively. The LL group had a higher self-discrepancy mean 

(p<0.02). Therefore, high YAS scores are associated with self- 

depreciation as noted fron measures of self-concept, self- 

acceptance, and ideal-self discrepancy. Si~ilarly, low YAS 

scorers tend to place thenselves in an unrealistically 

favourable light as can be observed from their relatively 

high scores on the L scale. 

Weitzner, Stallone B Smith (1967) administered the MAS 

and a self-ideal discrepancy scale to 96 male students. The 

sample was divided into three anxiety groups: low (scores 

1-7), middle (scores 12-17) and high (scores 21-36). The self- 

ideal discrepancy mean score was significantly higher(pc0.01) 

for the high iUS group when it is compzred with the low MAS 

group. In contrast to the findings of Cowen et. al. (1957)~ 

there was no significant difference between the middle MIAS 

group and either of the low or high NAS groups regarding self- 

ideal discre2ancy. This could be due to the fact that although 

both studies sampled scores at both extreme ends of the )!.AS 

continuum, the scores of the middle anxiety group as defined 

by Ueitzner et. al. were not very different from those for the 

other two groups. Negative correlations between the,MAS and 



both self-concept and acce?t&nce of others were also reported 

by Bass and Fiedler (1961). 

Howard and Xubis (1564) found the correlation between 

the U S  and the Schaffer's Ego-Identity scale to be -0.48 

and -0.46 for freshmen and sophomore females, respectively. 

Both correlations are significant at the 0.01 level. 

Murphy (1963) reported that the EJAS was correlated 

positively with self-ideal discrepancy and negatively with 

self-concept. The )!AS and self-ideal were once more reported 

to be uncorrelated. 

So far the evidence is consistent in indicating high 

IUS scores to be associated with the tendency to attribute 

negative characteristics to oneself - a trait which is 
equivalent to sensitization as defined in the personality 

dimension of repression-sensitization. The fact that the IUS 

correlates with self-ideal discrepancy but not with the 

perceived ideal further suggests that high MAS scorers differ 

from those with low scores not in terns of the standard they 

set for themselves, but rather with res2ect to the degree 

they believe they have attained this idezl standard. 

Concordance Between Scores & 

Clinical Ratin~s of Anxietv 

The purpose of this section is to investiage the relation 

between the $US and the rating of anxiety symptoms by clini- 

cians as well as by the individual himself. The.distinction 

between the clinician's and the individual's anxiety ratings 



is important because if the 14AS scores correlate only with the 

individual's report of experienced anxiety but not with 

clinical rating of behavioral anxiety symptoms, there is 

further reason to associate high );AS scores with the trait of 

sensitization. In other kords, high iUS scores could be 

indicative of the willingness to admit anxiety symptoms even 

when such symptoms are not apparent to the experienced clinician. 

A study which is of particular importance in this area 

is one carried out by Buss, tiiener, Durkee & Eaer (1955) in 

which ratings by psychologists were compared with YiS scores. 

The study is important because of the ex?eri~ental controls 

adopted, a d  the distinction nade between the rating of verbal 

reports and that of observed behavior. 

The subjects were 64 male and female neuropsychiatric 

2atients. The samgle was screened to elininate those who were 

out of contact, undergoing electroshock or insulin therapy, 

of low in$elligence, or suffering from organic brain damage. 

Each subject was interviewed by the same psychologist while 

three other attending psychologists asked the subject questions 

at the end of the session. Following the interview, each 

judge performed his rating independently, while the subject 

was administered the Ydb by another staff member in another 

room. 

The rating scale consisted of three categories of anxiety 

symptoms relating to observed behavior and six to reported 

behavior. Each patient was rated on the category as a whole 



rather than on each of the concomitant symptoms independantly 

because the occurance of these individual syn2toms varied 

extensively across patients. Each category was rated on a 

5-point scale with a score of 5 representing maximal manifest 

anxiety. The interjudge reliability coefficients and the 

product moment correlation between each category and thh iUS 

is given in Table 4.6, which is an adaptation of that presented 

by Buss et. al. (1955, p. 127). 

The rating of the first category - "Distractability" - 
was based on inattentiveness during the interview and a task 

of serial subtraction. The symptoms of agitation, tremors 

and tics are componants of both categories 2 and 8, except 

that in the latter category the symptoms were rewarded in 

terms of subjective feelings of tension - e.g, the term 

"tremor" is replaced by "feel shaky", The ninth category 

labeled "over-all ratings of anxiety" is an intuitive and 

general evaluation of anxiety. While rating this category, 

the judges sought to kee? their evaluation independent from 

the configuration of the grevious categories. 

Frox the data shown in Table 4-6, it is evident that the 

interjudge reliability coefficients are relatively high 

exce2t for category 3 .  It might be that physiological 

concomitants such as heart beat, respiration, etc. of medium 

intensity are more difficult to discern than trenors and tics 

which are components of category 2 or serial subtraction 

which is a component of category 1. 

The main issue to be observed here is that the MAS 



Table 4.6" 

t 
! 

Interjudge Reliability Coefficients and Correlations 

of the IQl Scale and Over-all Bating with 9 Anxiety 

Categories for a 3ample of 64 

Neuropsychiatric Patients 

Interjudge 
Reliability Correlation Correlation 
Coefficient With With 

Category Over-all MA Scale 
Ratings 

Wean Range 

Observed 

1. Distractibility 

2. Restlessness 

3. Physiological 
concomitants 

Reported 

4. Subjective feelings 
of tenseness 

5. Worry 

6. Somatic complaints 

7. Physiological 
concomitants 

8. PIuscular tension 

9. Over-all rating 
of anxiety 

Prom Buss et. al., 1955, P. 127 



constantly correlated much less with the observed than with 

the reported anxiety syqtoms. This suggests that variables 

4 to 8 have in conmon with the IUS a source of variance which 

is not shared by variables 1 to 3. Since variables 4 to 8 and 

the U S  are all self-report measures, whereas variables 1 to 3 

are not self-report - but objective - measures, the most 
obvious source of variance that would be shared by the MAS 

and variables 4 to 8 but not variables 1 to 3 would be a 

systematic distortion of self-report. It is hypothesized 

that this distortion is due to the contamination of the self- 

report measures by the repression-sensitization dimension. 

It now beconies apparent that the findings of studies seeking 

to validate the KAS in term of clinical ratings depend to a 

grezt extent on the method of validation adopted. If one 

follows the procedure accepted in most validation studies and 

compare PIAS scores with ratings of reported physiological 

concomitants, the obtsined correlation could be due in a large 

part to the operation of the repression-sensitization dimension. 

The degree to which this ha22ens is a function of the relative 

weight given to the self-report measures when computing the 

clinical ratings. 

Hoyt and kgoon (1954) compared the FAS scores with 

clinical ratings for 289 college students. Eight counselors 

classified the students w i t h  whoa they were familiar into 

"high", "medium" and "lown anxiety groups according to anxiety 

symptoms as defined by specific characteristics which included 



both verbal reports and manifest symptoms. The I4Ab scores 

were also trichotomized into three groups: high (scores of 

21 or more), nedium (scores of 12 to 20), and low (scores 

of 11 or less). Analysis of variance performed on the ratings 

associated with the three groups showed that all counselors 

performed the ratings according to a similar frame of refer- 

ence. The chi-square for the ratings and the NAS scores was 

equal to 50.64 (p43.001, df = 4). The authors concluded that 

the U S  is a valid index of clinically diagnosed anxiety. 

This interpretation of the data is questionable because, for 

one thing, the counselors rated the clients according to 

behavioral charzcteristics such as mannerisms, nail biting, 

knuckel-cracking, etc. as well as verbal reports regarding 

the inability to relax, lack of confidence, etc. These two 

aspects of anxiety were not distinguished from one another 

before correlating the scores with the ratings; and as 

Buss et. al. (1955) has demonstrrted, the reported and observed 

characteristics of anxiety need not correlate equally well 

with the NAS. Since it is logiczl to assue that individuals 

who report negative char~cteristics during an interview will 

also endorse these characteristics when adininistered a ques- 

tionnaire, the reported correlation between the ratings and 

the U S  scores is to some exterit spurious. Furthermore, the 

counselors rated clients with whoa they were acquainted, and 

the authors did not mention whether the counselors were 

familiar with the clients' IvXS scores prior to the rating 



procedure. It is likely that these defects in the experi- 

mental design could have contributed to the significant chi- 

square reported for the two variables. In fact, if the two 

variables are assumed to be continuous and the statistic 

is computed to estimate the poduct nonent correlation 

between them, @' is equal to 0.29. Although this value is 

significant at the 0.001 level for a sample of 289 individuals, 

there is still the fact that the NAS accounts for only 9% of 

the common variafice, Hence, the extent to which the MAS 

corresponds to behavioral anxiety symptoms - other than the 
fact that anxiety is reported - is not satisfactorily 
established. 

Lauterbach (1958) reported that for a sample of 44 male 

psychiatric patients, the composite scores of three psycholo- 

gists correlated 0.44 (~<0.1) with the 2 U S .  It was not 

mentioned, however, whether the anxiety ratings were limited 

to observed behavioral symptons or whether they also included 

reports of experienced anxiety. 

Kendall (1954) compared the MAS scores of 93 T.B, 

patients with their anxiety ratings compiled by ward nurses. 

The rating scale consisted of nine subtraits of anxiety given 

by Cameron (1947, p. 249) and scored on a 7-point scale. The 

MAS scores were obtained from the Pa31 profiles which were 

administered two to six months prior to the rating procedure, 

3ach patient was rated independently by two ward nurses who 

had observed him for at least one month prior to the experiment. 



The interjudge reliability coefficients (corrected by the 

Spear~an-Brown formula) ranged between 0.80 and 0.99 with a 

mean of 0.91. When the upper and lower 27% of scores on the 

iUS were selected, the difference betxeen the mean ratings 

for the two group was not significant at the 0.05 level 

(t = 1.407). When only the upper and lower 13% of the anxiety 

scores were selected, the difference between the ratings for 

the two groups was significant at the 0.01 level. In view of 

these data and the  result^ of five other studies reported in 

the literature, Xendall concluded that the U S  is useful only 

as a coarse measure of anxiety. Other data reported by Rubin 

and Townsend (1958) lead to the sane conclusion. 

The above discussion indicate that the IUS correlates 

with the tendency to report the experience of anxiety rather 

than with the behavioral symptoms of anxiety as rated by a 

clinician. This observation together with the fact that the 

ICAS correlates positively with the Pt scale of the NHPI and 

negatively with measures of self-concept and social desirability, 

shows that a high U S  scorer tends to exagerate his negative 

qualities. It is in this respect that a high i4AS scorer can 

be viewed as a sensitizer. B statement relevant to this issue 

was made by arackbill and Little (1954, p. 435) who noted 

that among college students high 1US scores are associated 

with an IWPI profile which shows the individual to be 

"introspective, quite sensitive to environmental press, and 

willing to admit to being easily disturbed." The authors 

continued to add that "low scores, conversely, utilize both 



denial and repression fairly frequently and rarely introspect." 

Since the sensitizer is defiried as the one who seeks tension 

reduction by approaching the stressful stinulus, and the 

repressor is defined as that vho utilizes repression to combat 

anxiety, the statement by Brackbill and Little suggests that 

high and low iU3 scores are indicative of sensitization and 

repression, respectively. but it should be noted that since 

the distribution of PIAS scores is positively skewed (Taylor, 

1953), it follows that the IUS differentiates better between 

individuals who obtain high scores than anong those with low 

scores who are lunged together at the lower end of the scale. 

Thus, while the argument by Brackbill and Little associates 

high and low IUS scores with sensitization and repression, 

respectively, the positive skewedness of the distribution of 

scores suggests that the XLAS is ,;ore representative of the 

sensitization end of the repression-sensitization dimension 

than it is of the repession end of it. 

The Physiolo~icsl Correlztes of the U S  - 
The present section seeks to examine the relation of the 

NAS to some of the generally accepted physiological indices 

of arousal and emotional lability such as skin conductance, 

palmer sweating, plzsmz 17-OH-CS, forearm blood flow and non- 

specific GSR resgonses. This comparison is important because 

only if the correlation between the I:&S and the physiological 

variables 1s negative or non-significant is there sufficient 



reason to consider whether or not high Y i S  scores are asso- 

ciated with the trait of sensitization. In other words, if 

for a given individual with a high score the physiolo- 

gical indices of arousal do cot reflect the presence of 

anxiety, then it is more likely that the l a 3  is an index of 

sensitization or the willingness to report the presence of 

anxiety even when the latter is not substantiated by a third 

objective index. 

The question regarding the nature of the arousal state 

indicated by the physiological variables is circumvented 

here by limiting the review to studies which eniployed stressors 

such as threat of electric shock or ego-threatening tasks 

which are cornonly acce2ted to induce anxiety. 

Silverman (1957) investigated the intercorrelations 

among the HAS, the I; scale of the 15iP1, Beineman's (1953) 

forced-choice version of the I'XS (WC) and skin conductance 

(SC),  SC measures were recorded during rest, while solving 

sinple addition problems under threat of shock in case of 

error, and while performing the sane task under no threat. 

All SC readings were transforraed into logarithmic units. The 

I iFC was used in the experilsent in the hope to control 

for the effect of social desirability on the IUS. The original 

sample consisted of 85 male college students. The SC readings 

in the rest condition were evailable for only 66 subjects, 

who were randonly assigrLed to shock-threat condition (N = 36) 

and no shock-threat condition (I? = 30). During the problem 



solving session, SC readings were taken imediately preceeding 

the presentation of each problem. This aspect of the experi- 

mental design is important in order to prevent SC responses 

due to anxiety from being confused with those due to factors 

such as shift in attention and sostural movement which need 

not be related to the incidence of anxiety. 6uch a precaution 

was neglected by Runquist and Spence (1959), and Runquist 

and Ross (1959) in their study of the inter-relationship 

between anxiety, autonomic arousal and con2itionability. 

None of the KAS correlations with the 3C readings in the 

three conditions was significant - they rartged between 0.07 
and -0.17. The HFC correlation with SC change was 0.24 

(p<.05) for the rest condition, 0.12 for the no-shock condi- 

tion, and -0.50 (p<.01) for the shock condition. The HFC 

correlated 0.50 (p<.001, I? = 69) with the :US and -0.07 

with the X scale. The bX3 correlated -0.55 (p<.001, N = 85) 

with the X scale. Silverman considered the lack of a corre- 

lation between the BFZ and the iC scale as showing the inde- 

pendence of the former measure from the effects of repression 

and socia% desirability. 

Silverman (1957, p. 95) attributed the absence of a 

correlation between the LA5 and SC to the nspurious nature of 

some of the KAS scores" in thzt "some low XAS scores were 

associated with defensiveness and some high iUS scores were 

simply reflecting a too candid or critical attitude." Hence, 

once more it is apparent that a high IUS score is representative 



of sensitization in that the  individual tends to over emphasize 

personal shortcomings. 

Ralphenson (1957) reported on the relation between the 

U S  and SC measures recorded during an initial stage of rest 

and later on while solving a proclen disguised as an intelli- 

gence test. The subjects were 24 college students ranging 

in age between 18 and 25. The scores were trichotomized 

into high (15-22), middle (14-8) and low (1-7) anxiety groups. 

Each group consisted of 8 subjects. The mezn absolute con- 

ductance during the rest condition for the high, middle and 

low anxiety groups were 17.7, 22.4 and 22.0 micromhos, res- 

pectively. hring the problem-solving ?eriod, the mean 

variation in conductance expressed as a percentage of the rest 

period level for the high aiddle and low anxiety groups were 

109.6, 96.8 and 101.8 microahos, resgectively. KO trans- 

fornations were performed on the SC readings. The difference 

between the three anxiety groups in terms of skin conductance 

were not significant during either the rest or the experimental 

session. 

Fiorcia and Kuehl (1962) reported a highly significant 

difference in the mean plasma 17-OH-CS between extreme groups 

on the iUS. A sample of 50 college students were dichotomised 

according to their lfAS scores in low (1-6) and high (23-34) 

anxiety groups. The difference in plasma 17-OH-CS level 

between the two groups was significant at the 0.005 level. 

Since the laboratory setting and tne veripuncture procedure 



could have acted as stressors, the authors concluded that it 

was undetermined whether the IYZAS is a measure of chronic or 

state anxiety. 

Winter, Ferreira & Eanson (1963) compared the NAS and 

the Xultiple Affect Adjective Check List (YiCL) scores for 

13 male and 6 female college students with their palmer 

sweat index (PSI) under six experimental conditions: two 

conditions of low anxiety, txo of examination anxiety, and two 

of experimentally induced high anxiety. Mhile the PSI 

differentiated between the three conditions of high, exam- 

induced and low anxiety conditions at the 0.001 level, there 

was no significant correlation between the PSI and the HAS. 

If the FiS is a neaswe of chronic anxiety or the tendency 

to be anxious as Fiorcia Kuehl (1962) suggested, one would 

expect PSI readings to vary in proportion to the MAS scores 

to produce a significant correlation between the two variables. 

The absence of a correlation between the A~AS and the PSI in 

this case can not be attributed to the law of response speci- 

ficity (Lacey, bateman & Van Lehn (1953) because the 3SI did 

differentiate between conditions, It is worth noting that the 

IUACL which did not correlate with the PSI, showed a corre- 

lation of 0.44 (p<.05) with the AAS. One possible interpre- 

tation of the data is thzt the PAS does not measure anxiety 

as reflected by physiological reactivity, but rather the 

tendency to overestimate, or underestimate, one's state of 

arousal. 



Katkin and AcCubbin (1969) tested the hy~othesis that a 

moderztely intense stimulus would elicit defense reflexes 

(DRs) for anxious subjects and orienting responses (ORs) 

for non anxious subjects. S R s ,  unlike ORs, are elicited by 

stimuli which are at least uoderate in intensity, and they 

do not habituate rapidly to repeated stimulation. The stimulus 

was a tone presented several times after an initial 10-minute 

period of rest. The anxiety measures were scores on the iUS 

and the nunber of nonspecific ( N S )  GSR responses recorded 

during the last two minutes preceeding the presentation of 

the tone. The iUS scores rznged between 4 and 35, with a 

media of 14. This range of AAS scores is approximately 

equal to the total range reprted by Taylor (1953). Individuals 

with a score of 7 or nore on the L scale of the l'4XPI were 

excluded from the study. The results confirned the hgcpothesis 

as far as the physiological measures were concerned. Stabile 

subjects (0-8 Nd responses) habituated to the stimulus at a 

greater rate than labile subjects (11-34 N3 responses). But 

the failed to differentiate between the two groups, and 

it had a non-significant correlation of -0.17 with the NS 

responses. 

The conclusion drawn froa the above mentioned studies is 

that the correlation between the XLkS and the autonomic indices 

of arousal is predominantly non existant. It is, therefore, 

suggested that the MAS does not reflect the presence of anxiety 

or the tendency to be anxious, but rather the willingness to 

verbalize the experience of stress - a tendency which is 



characteristic of the trait of sensitization. 



CHAPTB V 

SKIN IIEY ISTALCii AND SKIN POTi3iTIAL 

In the present chapter only a brief description will be 

given regarding the techniques and problems associated with 

the recording of skin resistance (SR) and skin potential (SP) 

activity. These issues are presented in detail by Venables 

and Martin (1967) and ddelberg (1967). The main issues of 

interest will be the effectiveness of the GLR to reflect 

changes in the state of arouszl, and the quantitative relation 

between the various SR and 23 indices. The emphasis on these 

two issues is considered important because their discussion 

will provide an outline for the analysis of the data in Exper- 

iment 2. The present chapter will also provide a brief dis- 

cussion of the appropriate GS3 unit for analysis, and the 

theories which have been suggested so far to account for the 

SR and SP activity. 

In the present study, the term ''GSR" includes both SR 

and SP phenomena. The term "skin resistance response" 

(SM) and "skin potential response" (SPR) will refer to 

instantaneous changes in the SR and SP indices. Such changes 

which occur in the absence of a specific stimulus are referred 

to as "non~pecific~~ responses. The terms "instantaneous skin 

resistance leveltt (ISRL) and "instantaneous skin potential 

level" (ISPL) will refer to the base line level at that 

instant when the corresponding response occured. The terms 

nskin resistance level" (SRL) and "skin potential level1' (SPL) 

will refer to the corresponding basal levels recorded during 



any time interval prior to the ISRL and ISPL, respectively. 

The term Itskin conductance" (SC) will be substituted for "SRn 

in the above terms whenever it is appropriate. 

Physical Characteristics of the 

SR and 3P Com~onents --- 
A note should be made regarding the shape of the SR and 

S? components which are shown in Fig. 5.1. 

MONGiHASIC 
RESPONSE 

C OKPOUND 
RESPONSE 

NONOPHASIC MOHOPHASIC DIPHASIC TRIPHASIC 
NEGATIVZ POSITIVZ 

Fig. 5.1 Skin resistance and skin potential responses 
and their components. 



The SRR is always monophacic, and there Is general 

consensus that its amplitude is equal to the distance between 

the ISRL and the crest of the wave form, These two character- 

istics of the SRX render it the most frequently used index of 

emotional arousal. Sometimes, the SKR is a compound one as 

shown in Fig. 5.1, Such a response pattern is likely to occur 

if the latency between successive stimuli is less than the 

recovery period. The scoring of a coa2ound SIiR is described 

in Edelberg (1967). Xowever, in Lxperiment 2 the occurance 

of a compound response was rare; and whenever it occurred, 

the response amplitude was scared as the distance between the 

ISRL and the highest crest in the res2onse. 

The YP2, in contrast, can be monophasic positive (b 

component), monophasic negative (a conponent), or diphasic 

where an initial negative coaponent is followed by a positive 

one. While the monophasic $1 components are scored in the 

same manner as the SRR, there is no consensus zs to how to 

score the diphasic SP component (Burstein, Fenz, Bergeron & 

Zpstein, 1965). The SPR can also be triphasic where the b 

component of the diphasic response is followed by a negative 

wave form (a2 component) which, unlike the a coaponent, has 

longer incidence and decay latencies and has a relatively 

small amplitude. The situation is further complicated by the 

fact that a given person can exhibit two or more of the SPR 

patterns during the same testing session (~urstein et. al., 

1965). It is of interest to note that a shift from a diphasic 



o r  t r i p h a s i c  SPR t o  a monophzsic one can occur as a r e s u l t  of 

v a r i a t i o n s  i n  t h e  magnitude o f  each of t h e  components (measured 

i n  mv.) and t h e  l a t ency  between them (Holmguest and Edelberg, 

1964). 

The Recording of GSR Ac t iv i ty  - 
Only a b r i e f  d iscuss ion  w i l l  be given t o  t h e  techniques 

and problems associa ted  wi th  t h e  recording of SR and SP 

a c t i v i t y  because t h e  eva lua t ioc  of t h e  d i f f e r e n t  recording 

methods which have been suggested by var ious  sources i s  beyond 

t h e  scope of t h e  present  study. k d e t a i l e d  d iscuss ion  of t h i s  

t o p i c  i s  presented by Venables and I~Iar t in  (1967) and Edelberg 

(1967). 

Since GLR a c t i v i t y  i s  p a r t i a l l y  dependent on t h e  a c t i v i t y  

of t h e  sweat glands ( N i l c o t t ,  1962, 1964),  a s u i t a b l e  recording 

s i t e  i s  t h a t  which provides tne  h ighes t  dens i ty  of sweat glands. 

For t h e  SR recording the  palmar areas of t h e  hand s a t i s f y  t h i s  

c r i t e r i o n  (Venables and fi lart in,  1967). The choice of t h e  

s p e c i f i c  palmar a r e a s  f o r  t h e  placement of the  e l ec t rodes  has  

t o  t ake  i n t o  account the  absence of c u t s  a t  t h e  recording s i t e s  

and t h e  d i f f e r e n t i a l  s u s c e p t i b i l i t y  of d i f f e r e n t  a r e a s  t o  

movement a r t i f a c t .  The same cons idera t ions  a r e  r e l evan t  f o r  

t h e  recording  of the  31 except t h a t  i n  t h i s  case t h e  reference 

a r e a  - o r  i n a c t i v e  s i t e  - i s  usual ly  se lec ted  a t  t h e  d o r s a l  

p a r t  of t h e  forearm because i t  shows t h e  h ighes t  p o t e n t i a l  

d i f f e r e n c e  with r e spec t  t o  t h e  palmar area .  In  t h e  case of 

both SR and SP recording,  e l ec t rode  p e s s u r e  must be minimized; 



and the exact location of the electrodes must be standardized 

for all individuals because the resistance and potential levels 

vary across the surface of the palm (Venables and Martin, 1967). 

In the case of both SR and SP recording the choice of 

electrode paste has to take into account the differential 

permeability of the skin to various electrolytes as well as 

the nature of the electrode medium (Zdelberg, Greiner & 

Burch, 1960). Thus, SRR and YER are increased by large ions 
+++ such as ~a++, 2n4+ and A 1  , and they are attenuated by scall 

ions such as K'. In a sinilar manner the multivalent ~a* and 
Al.+++ ions reduce both SRL and SPL. In view of these factors, 

Edelberg (1967) recommended the use of Ag-AgC1 electrodes and 

NaCl 2aste with a NaCl concentration similar to that in human 

sweat which is between 0.015 and 0.36 M. 

When recording BR it is possible to chose between a 

constant voltage and a corstant current system. The main 

advantage of the constznt voltage system is that the recorded 

units in impedance are directly proportional to conductance 

(Venables and Martin, 1967 ; Kontagu, 1964). Conductance is 

preferable to resistance as a unit of analysis because it is 

directly proportional to sweating and, therefore, it consti- 

tutes a biologically meaningful parameter (Lacey, 1947). The 

disadvantage of the constant voltage system is that the current 

density is independent of the electrode size. This means that 

with a decrease in skin resistance the current density nay 

2 exceed the safe limit of ~ J J  a/cm , and thus cause skin dapage 



and serious electrode pol~rization (Venables.an6 fhrtin, 

1967). The constant current system is free of these serious 

disadvantages, and since resistance units can be easily trans- 

formed into conductance units, it is a?parent that the constant 

current system is the preferclble of the two methods. 

The Unit of Analysis for the G S i  --- 
A review of the literature showed the desirsbility to 

perform certain transforrmtions on the raw SR scores (which 

are in ohms) prior to the analysis stage. The reasons for 

this were based on certain theoretical and statistical argu- 

ments which will be discussed in the present section. The 

literatwe also showed that wnatever statistical tramformations 

proposed were limited to the case of the S X i  and SRL, and 

there is no reference as to whether any transformtion is 

required for the SPk and 32L raw data. The absence of any 

such recommendations regarding the d? is not surprising in 

view of the disagreement as to the physiological and psycholo- 

gical phenonena which give rise to the changes in the SPL and 

the occurrance of the various components of the SPR (Wilcott, 

1967). Hence, the following discussion xi11 be limited to 

the treatment of Sl3 raw scores and the various transformations 

suggested in the literature in terxs of which they satisfy 

certain statistical and theoretical requirenents, the extent 

to which these requirenents are satisfied by a given trans- 

formation across different stimuli and samoles; as well as in 



terms of their ability to differentiate between psychiatric 

and normal samples. 

The main theoretical rationale for the need to perform a 

transformation on the SR units (ohms) is that in the analysis 

stage the adopted units must be linearly and positively related 

to acceptable indices of psychological and autonomic arousal. 

In view of the fact that skin conductance (LC) is linearly and 

positively related to the amount of arousal sweat on the skin, 

Darrow (1937, 1964) suggested that SC units (micro mhos) are 

more appropriate. 3arrow argued that because of the relation 

between sweating and conductance on one hand, and between 

conductance and resistance on the other, resistance units are 

unsatisfactory because a small change at a relatively low 

basal level nzy indicate a larger change in the arousal level 

than a large change at a relatively high basal level. The 

main point to notice here is that narrow's argument implies 

that the SRL nust be taken into account when computing the SRR. 

Zowever, Darrow further added that psychophysical research 

show that the relation between psychological ~ n d  physiological 

changes is a logarithmic one rather than a strictly linear 

one. Accordingly, Darrow suggested that SR scores should be 

transforned into log conductance - and not log of conductance 
change. The author further noted that changes in log conduc- 

tance are proportional to changes in percentage resistance. 

At this point it is worth noting that if sweating is to 

be used as the criterion for the evaluation of SH units, a 

distinction must be made between sweating induced by psycho- 



logical stress and that in5uced by temperature changes. As 

yet, there is no consensus regarding the relation, and the 

extent of overlap, between these two variables across different 

areas of the body (*iiilcott, 1967). 

Haggard (1945) specified four criteria for an appropriate 

SR unit for analysis. The unit for the SRR must be chosen so 

as to satisfy the following criteria: 

1. Reduce computational error. 

2. Facilitate the coaparison of individuals under 

the sane treataent as well as differentiate 

between hy?othetic&ly different samples. 

3. axpress the Sai; inde2endently of the ISRL. 

4. Ikke it possible to imslernent statistical tech- 

niques which asswe the scores to be normally 

distributed and equal scale units. 

To setisfy these four criteria, Baggard suggested a 

logarithuic transformation based on the regression of the 

dRR upon the SRL. 

The extent to which Eaggard's transfornation has been 

found to satisfy the four criteria in other studies will be 

discussed later on in the presznt section. The main concern 

here is to examine the implications of the four criteria. The 

first criterion does not gose zny difficulty because of the 

present level of computer technology. The fourth criterion 

can also be satisfied by choosing 3C units or a logarithmic 

transformation. Bowever, in a given study it may be difficult 

to satisfy the second and third criteria simultaneously 



because of possible conflict between them. Haggard stated 

that the SRR must be defined indesendently of the basal 

level, because only in this way it is permissable to compare 

the responses of individwals with different basal levels. 

3ut it is established that certain clinical samples differ 

from one another and fro3 norua l s  in terms of the basal 

level alone (S. Zysenck, 1556). Since Haggard has specified 

the unit of analysis nust zlso prmit the comparison of dif- 

ferent samples, it follows that the simultaneous satisfaction 

of the second and third criteria can be poblenatic. In the 

present study it is suggested that the choice of a unit of 

analysis ultimately depends on whether the hypothesis specifies 

the comparison of indiviiuals constituting a homogeneous group, 

or the comparison of group vhich are expected to differ from 

one another. 

Lacey and Siegal (1545) co~pared eight units of SRi? in 

terms of the extent to which they satisfied the criteria 

specified by Iiaggard (1945). The eight uits were change in 

resistance, change in conductance, per cent change in resis- 

tance, per cent change in cocductance, change in log resistance, 

change in log conductance, log change in conductance, and 

Haggard's unit. The subjects were 92 nzle college students. 

The stimulus was an electric shock. The basal level was 

defined in terms of the ISCL. The data indicated that the 

criteria of independence from the I X L  was satisfied by change 

in conductance and lo$ change in conductance. 

S. Eysenck (1956) suggested that the absence of consensus 



regarding differences between norm~ls, neurotics and psychotics 

in terns of SXi and SPR is due to the uncertainty as to the 

nature of the ?sychological and ?hysiological processes under- 

lying the various GSR indices, and to the diversity of scoring 

systems in use. 

To clarify the issue, Zysenck sought to compare four 

scoring systems in terns of their independence from the log 

of the ISCL, and in terms of their ability to differentiate 

between normals, neurotics and psychotics. The three -oups 

included males and females and were matched for the sex 

factor only. The four scoring systems were change in 

conductance, percent change in cond~ctance, change in resistznce 

and percent change in resistance. The SR was recorded during 

an initial 15-minute relaxed cocaition and then followi~g 

$hree stimuli which were inhaling, the re2orting of a "threat 

score" to the subject, and the occurrence of sudden noise. 

The data showed that cone of the four scoring system was 

consistantly uncorrelated with the log of ICL for the three 

groups across the three stimuli or during rest. Furthernore, 

the kind of scoring system found to be uncorrelated with the 

log of ICL was partially a function of the length of the time 

interval which preceded the recording of the two variakles 

even during the rest 2eriod. ?or example, during the 15-minute 

rest, only the percent change in conductance did not correlate 

significantly (p,0.05) with the ICL for all groups. But 

during the first 6-minutes of the rest period, only the change 

in resistance and the perceat change in resistance for the 



psychotic group had no significant correlatim with the ICL. 

It is further interesting to note that the three groups 

were not differentiated by chznge scores following any stimulus, 

but rather by the log of basal conductance computed during the 

rest period or just before the presentation of each stimulus. 

S. Eysenck (1956, p. 266) concluded that "this effect is so 

striking thzt we are probably justified in concluding that the 

three groups are not differentiated with respect to psycho- 

galvanic responses to stimuli, but only with respect to their 

basal conductance, 

The results of the above mentioned ex2erinent must be 

interpreted with caution because of certain flaws in the 

experimental design. First, the three stiniuli were not 

described in detzil and, therefore, the intensity of their 

psychological components is unknown. Second, in the normal 

sample, the xiales were more heterogeneous in terms of intelli- 

gence and emotional stability than the females. Third, 

Xysenck assued the age factor to be irrelevant in spite of 

the fact that there was a significant (p<0.05) correlation 

between the log of basal resistance and the age variable, 

The third criticism is particularly inportnnt in view of the 

fact that the three groups had an age range of 15 to 57 years, 

and the evidence that there is a significant decrease in basal 

conductance between a given 20-year span and the consecutive 

one (Mac~innon, 1954). 

Montagu and Coles (1966) stated that there are marked 



inter-individual and intraindividual differences in terms of 

basal conductance. They suggested thzt when two or more 

groups are to be compared in terns of arousal as indicated 

by SCR, then it should be ascertrined whether the transforna- 

tion applied to the raw data does nat eliminate the SCL effect. 

They preferred the unit of LC to that of SE becsuse it was 

shown to be linearly related t~ the number of active sweat 

glands. Aontagu and Coles were alsa of the view that the 

relation between physiological 2nd pychological processes 

is logzrithzic rather than linear. Lence, it was suggested 

that when the effect of the G L  is to be retained, the 

appropriate unit of analysis is that of "log change in 

conductance". The alternz-tive transformtion which is "change 

in log cocductance" was recomen2ed for that case where it is 

desirable to nullify the SCL effect. 

The studies reviewed in the present section can be 

sumaarized in the following points: 

SC units have the advaritage in that they are 

linearly related t; the fiwber cf active sweat 

glands, and they are norndly distributed. 

SCL should not be partialled out if the purpose 

of the analysis is to investigate differences 

between heterogeneoas group. 

If a decision is nade ta partial out the X L ,  

the appropriate trznsfornation to be used is 

likely to be a function of the sample and the 



stimuli employed. k unit which insures the 

statistical independence of the SCR from the 

basal level is th~t of "change in log conductance". 

4. Kormal, neurotic ~ n d  psychotic szmpies are 

likely to be differentiated from one another 

in terms of the log of SCL arid the log of ISCL. 

The Ihysiological Deternifiants of the GdR - 
There is considerable urlcertainty regarding .the peripheral 

mechanisms underlying GAR activity. The purpose of the 

following discussion is to outline the theories which sought 

to explain SR and SP activity, exzmine some of the reasons 

for the state of confusion and to present recent views about 

the issue. 

There are four theories which attempted to explain the 

peripheral mechanisms underlying dR activity. The muscular 

theory (Sidis and iielson, 1910) attributed SR to electrical 

activity induced by muscle contraction at the recording 

site. The vascular theory (lficGowal1, 1933) attributed SR to 

changes in the tone of the blood vessels of the skin. But 

Lader and Nontagu (1562) deuonstrated that when SR and PV 

were recorded simultaneously from the same finger, the appli- 

cation of atropine to deactivate the sweat glands eliminated 

SR but not ?V responses. Similarly, the administration of 

bretylium to deactivate the nerves regulating vasoconstriction 

eliminated PV but not SK responses. The sweat-gland theory 

(Darrow, 1927) attributed SR to the activity of the sweat 



glands. But the ability of this theory to account for all the 

characteristics of SK was questioned by Xilcott (1962). The 

fourth theory was proposed by dilcott (1962), and it attributed 

the SR phenomenon to the activity of sweat glands as well as 

the resistance of the epiderzis in the absence of sweating. 

A similar view was presented by *.!artin and Venables (1966). 

Wilcott (1967) stated that the absence of the SRfi and the 

presence of relatively high "EL exhibited by individuals with 

congenital absence of sweat glands do not validate the sweat- 

gland theory because such individuals have an abnormzl epidermis. 

Thus, whether the difference between two individuals in terms 

of the ~agnitude of the sweating response is associated with a 

similar difference in the SX3 de2ends on the correspondence 

of the epidermal resistance for the two individuals. It should 

be noted that now it is accested that whatever relation exists 

between sweating and the d_2Ji it is due to changes in the per- 

meability of the sweat-gland cells which take place before 

the swetit aspears at the surface of the skin (dilcott, 1962). 

The theories presented so far to account for the SP 

phenonenon are similrr to those discussed above. However, 

there is more uncertainty regarding the determinants of the 

S? than those of the bR; and this is probably due to the 

relatively larger variety of the SP components. Thus, the 

occurrence of the SPR has been attributed to sources such as 

the activity of sweat glands, vasoconstriction, the release 

of acetylcholine by the sympathetic fibers at the recording 

site and to certain properties of the epidermis. A review 



of the literature by Wilcott (1967) indicated-there is no 

consensus regarding the &minants of either the positive or 

negative component of the SFR. The lack of consensus was 

attributed to the fact that the study of the relative contri- 

bution of any of the above mentioned nechanisms is very 

difficult to carry out without interference by the other 

hypothesized deterrninznts. For example, the intercutaneous 

injection of acetylcholine was shown to produce negative 

components at low concentrations, and positive and diphasic 

coaponents at high conce~trations. 3ut Uilcott noted that 

the intercutaneous injection of acetylcholine increases 

sweating, which in turn affects the properties of the epidermis. 

In view of the above nentioned state of affairs, only 

the quantitative interrelationshi? between SPR, SPL, Sfili and 

SRL will be of concern in the present chzpter. The following 

section will discuss the interrelationship among the GSR 

indices during rest and following an increase in the arousal 

level. 

The GSR and Changes & the Level of Arousal --- 
In the following discussion the various GSR indices will 

be compared with one another in terms of their ability to 

reflect changes in the level of arousal. 

Changes in the arousal level influencing the GSR activity 

are mediated through the ascending reticular activation system 

(Wang, 1958; Venables and Ling, 1962), and they are released 

through the sympathetic nervous system (Silverman, Cohen & 



Shmavonian, 1959). A state of arousal can be induced by 

physical as well as psychdogical stimuli (dilvernan et. al., 

1959). The physical stiauli are not limited to electric 

shock, loud noise, pain, etc., but they also include variables 

such as localized tem?eratux-e changes and mechanical force 

applied to the chest (Yokota et. al., 1958). The G$R can 

also be elicited by sutli~inal stiriiulation: Redlich (1945) 

reported the occurrence of i&i following exposure to stimuli 

below the awareness threshold. 

The differential effects of physical and psychological 

stinulation can not be detected from the characteristics of 

the recorded GSR. Therefore, when only psychological factors 

are of interest it is essentizl to control for that aspect of 

zrousal which is nerely due to the mechanical process of 

stinulus presentation. cut even when a given stimulus is 

considered to be priurily a psychological one, there is 

not an accepted criterion for distinguishing the "quality" 

of the ~sychological ex?erience associated with a specific 

GaR response (ICcCurdy, 1950). The decision as to whether a 

given stimulus is comic or anxiety-inducing depends on the 

experimenter's personal judgenenz, which can ultimtely be 

verified by grou2 consensus or tnrough the verbal reports 

elicited from the subject. 

IricCurdy (1950) revieued the literature in terms of the 

relation between the di?Ii and subjective evaluation of psycho- 

logical stimuli varying in intensity. Of the 17 studies carried 

out between lgll and 1948, the lowest correlation reported 



was 0.53, znd in 10 studies the two variables had a correlation 

of 0.70 or more. 

Greiner and Burch (1555) reported that gradual sedation 

with drugs affecting the central nervous system (cKS) was 

asssciated with a decrease in the amplitude of the $Pa to 

specific stimuli, a decrease in the frequency of non-specific 

responses, and an increase in the sL9L. However, when the 

arousal level was graduall;~ increased by the injection of a 

stimulant both the SRR and the frequency of non-specific 

responses increased sinul~ar.eously up to a certain point, 

after which the continuous increase in the frequency of the 

non-specific response was accompanied by a gradual decrease 

in the SRR. These observations indicate that when one is 

investigating extreme chacges in the arousal level in a within- 

group design, or when coaparing.group who are expected to 

exhibit relatively large differences in the arousal level, 

the frequency of non-s2ecific responses is ?referable to the 

SRR as an index of autonoaic arousal. In the following 

discussion it will becoice a23arent that the choice of the 

appropriate index of autononic arousal is also influenced by 

the nature of the stimulus employed to induce changes in the 

arousal level. 

Silvermn et al. (1959) reported that psychological 

stimuli such as "charged" words as well as shysical stimuli 

s ~ c h  as pain and the adzhistration of stimulants are associ- 

ated with a significant decrease in SRL. The authors further 

considered the SRL and frequency of non-specific responses to 



be equally appropriate indices of the level of general 

arousal. However, the reiztion between the two variables did 

not necessarily hold when chacges in the arousal level were 

due to specific stimuli. To quote ailverrnzn et al. (1959, 

p. 68) ,  "indeed, aside from the fact that transient increases 

in arousal (i.e. in response to specific stimuli) may be seen 

as evidenced by increases in the number of non-specific fluc- 

tuations while the basal resistance in general does not change, 

there is an extrenely good correlation between number of non- 

s2ecifics and level of basal resistance." This quotation 

implies that chronic anxiety can be diagnosed equally well 

by the relatively low LEU and high frequency of non-specific 

responses if the recording is perforued during the state of 

rest. But in the case where the exyerixental design is 

limited to the application of a specific or a continuous 

stimulus, the basal level is inferior to the frequency of 

non-specifics as an index of arousal. 

Silverman et al. (1959) mentioned interesting data 

regarding the adaptztion of the GAR following repeated sti- 

mulation. Jhen a group of 5 subjects were presented with 37 

neutral and "charged" words on two successive occasions, in 

the second session the subjects responded to more words with 

a higher frequency of non-specific S. responses. On the 

basis of the data, the authors questioned the occurrence of 

GSR adaptation following reseated stimulation as reported by 

McCurdy (1950) and others. Ailvermn et al. made a distinction 



between the physical and psychologiczl components of the GSR 

response, and suggested that regeated stimulation can reduce 

the "startle" effect which is an aspect of the physical 

component alone. This trend in thought implies that whether 

repeated stimulation will also nullify the effect of the 

psychological component will depend on the individual's 

personality characteristics and one's ability to desensitize. 

Leiderman and Shapiro (1964) investigated changes in S?L 

under the following cocditions: during wakefulness and sleep 

under conditions of sensory depivation, during rest, while 

learning a monotonous task, during a post-task rest period, 

and in response to an electric shock. The potential difference 

between the active site - the thenar eminence of the left 
palm - and the inactive site - the dorsal part of the forearm - 
was expessed without sign. The data showed the YPL was 

highest following the electric shock and lowest during sleep. 

The $PL during the task was similar to that during the post- 

task resting period. The $?L during the task was higher than 

that during sleep (p<.002) ,  but lower than that during wakeful- 

ness (p<.01). The 3PL following the shock was higher than 

that during the tas; (p<.02)  and sleep (p<.002), but not 

statistical significant from that recorded during the state 

of wakefulness. It follows that wakefulness during sensory 

deprivation and exposure to electric shock are equally 

stressful, and noxious stimuli in general lead to increase in 

the SPL. It should be noted that Leiderman and Shapiro 



sampled the SPL readings at regular time intervals, irrespec- 

tive of whether the latter coincided with ISPL or SPR as 

previo~sly defined. 

Burstein et al. (1565) comsared changes in Sii and SP 

responses recorded at different levels of arousal. The sample 

consisted of 10 male and 10 female college stubents. The 

stimuli were 12 "critical" words interposed by 30 buffer words. 

The 12 critical words consisted of 4 neutral words, 4 moderately 

charged words, and 4 highly charged words. The buffer and 

neutral ~ords did not differ in terms of emotional content, 

and the distinction between the two sets is made here for the 

sake of reference in the following discussion. 

Computations were rriade of the mean "magnitude" for the 

SCR in micro mhos and for each of the three YP components 

(i.e. a, b and a2) in millivolts. The authors used the term 

"magnitude" to indicate that zero responses were included in 

the analysis. k fifth uezsure consisted of the sum of the 

three 52 con?onents. The sixth and seventh measures were the 

deviation scores conpated for the SR!d and the total SPR, 

respectively. The means and standard deviations used in this 

process were computed from the corres2onding response nagnitudes 

for 9 of the 30 buffer items. Go mention was made as to how 

these S words were selected. 

The analysis indiczted a significant positive relation 

between the SPLR magnitude and the level of emotional content 

of the stimulus words. The F-ratio was 13.61 (p<.001) for 



the absolute conductance scores and 31.31 for .the deviation 

scores. The difference between the magnitudes of the two 

F-ratios suggests that between-treatment differences are 

accentuated when individuals are equated for the level and 

variability of their noroal reactivity. 

Regarding the aagnitu2es of the SP indices across stimuli, 

the total S?R had the steepest gradient. This was followed 

by gradients for the b, ap and a components in a descending 

order of slope steepness. An increased frequency of the a2 

conponent, rather than the b component as regorted by Xilcott, 

Darrow & Stegela (1957) an2 Forbes and 3olle (1936), was 

associated with higher levels of emtionzl arousal. 

Intersubject analysis showed there was a significant 

correlation (p<.05) between the total S2R and the magnitude 

of each of the a and b componer.ts at the three stimulus levels. 

The total S?R correlated significantly (p<.01) with the rriagni- 

tude of the a2 component only in the high arousal condition. 

The correlation between SC and the total SPR was significant 

(p<.02) only in the high arousal condition, too, It is worth 

noting that the correlation between the a2 component and SC xas 

0.63 (pC.01) for the low aroussl condition, 0.70 (p<.001) 

for the medium arousal condition, and 0,79 (p<.001) for the 

high arousal condition. Thus, an increase in arousal level 

is associated with an increzse in both the magnitudes of the 

a2 comaonent and its frequency. 

The intrasubject correlations among the various SR and 

SP indices are given in Table 5.1. Trials in which both the 



Table 5.1H 

I n t r a s u b j e c t  Corre la t ions  Zetween Simultaneously Recorded 

SR and SP PIeasures For 20 Eubjects on A l l  Xave 3ormsa 

No. of Posi- 
To ta l  KO. of t i v e  and Neg- 

Weasures P o s i t i v e  and a t i v e  rs Sig- 
Correlated Range Kean r Iiegative rs n i f i c a n t  a t  

0.05 Level 

a The n m b e r  of trials upon which each c o r r e l a t i o n  was based 

ranged f r o m  4 t o  20 per  sub jec t .  The t o t a l  number of c o r r e l a t i o n s  

per  p a i r  of measures i s  not always 20 becsuse some s u b j e c t s  did 

no t  e x h i b i t  c e r t a i n  wave forms. 

b 1 = a wave fo rn ;  2 = b  wcve fo rn ;  3 = a2 wave form; 4 = t o t a l  

SP; 5 = galvanic s k i n  response. 

Burs te in  e t  a l . ,  1965, p. 21. 



SR and SP had a zero response were not included in Table 1 

The intrasubject correlations snowed a good deal of variability. 

The data given in Table 1 were not corrected for the basal 

effect. In contrast to the trend in the intersubject correla- 

tions discussed above, the intrasubject data showed the SC to 

be more related to the total Li'Z than to the a2 component. The 

data in Table 1 shows that ~ost of the correlations between 

the b component and the total GZIi are 2ositive and significant 

at the 0.05 level. The saEe is true for the SC and the total 

W R  correlations. Thus in both between-subject and within- 

subject analysis, the tozvl $3 sas consistantly and signifi- 

cantly related to SC and the b co~2onent. 

The quantitative relations anong the various GSR indices 

discussed above can be smarized in the following points: 

1. There is a fairly good correlation between the 

magnitude of the 2nd the subjective evaluation 

of the stinulus intensity which is of a psychological 

nature. This gives rise to the question as to 

whether the relation between the two variables is 

a linear or a logaritbsiic one. 

2. The state of arousal is gecerally associated with 

an increase in the SCR and the frequency of non- 

s?ecific SR responses; an3 it is accompanied by a 

decrease in SRL. 

3. Free-floating anxietj7 is associated with a decrease 

in the SRL and an increase in the frequency of non- 



specific SR responses if no external stimulation 

is being applied. if the GSR is to be recorded in 

the presence of a ~tinulus, the frequency of non- 

specific $3 responses is a more a2gropriate index. 

4. The phenomenon of "Chit adaptation" is a function 

of the perceived intensity of the physical and 

psychological conponents of the stimulus, and the 

personality structure of the individual. 

5. Across stimuli of var~~ing intensity, the gradient 

with the nost steep slope is that of the total SPR, 

and it is followed by that of the b, a2 and a 

components, in the order of decreasing magnitude. 

6. It is not yet certain whether a state of high 

arousal gives rise to zn increase in the frequency 

of the a2 or the b cozponent of the SPR. 

7. The correlations between YC 2nd the various SP 

indices increase with the rise in the level of 

arousal. These correlations are also differen- 

tially modulated by within- m d  between-subject 

designs. 



The present chapter will first outline the relation of 

plethysmography to the GSR and the main aspects of the tech- 

nique. Following that there sill oe a detailed discussion of 

the physiological bases underlying photo~lethysmograpny and 

the autonomic mechanisms regulating cutzneous vascular activity. 

Such a detailed discussion is considered relevant for accurate 

interpretation of pulse volune ( 1 V )  changes in repessors and 

sensitizers in terns of autonoaic reactivity and suscesti- 

bility to stress. 

Plethgsmography and the GaR 

Until the late 1920s, cardiovascular zctivity was 

associated with changes In the electrical properties of the 

skin. In 1888, Fere attributed the decrease in LR to the 

increase in peripheral blood floki as a result of vasoconstric- 

tion. iladecki in 1911 suggested that changes in both blood 

pressure and vascular tone result in variations in C02 con- 

centration in the blood, and this in turn causes changes in 

SR. but Darrow (1929) finally established that blood flow 2nd 

SR are not directly related to one another. Uhen the two 

variables were recorded simultaneously from two adjacent 

fingers, changes in blood volume ( 3 V )  in one finger were not 

related to variations in SR recorded fron the adjacent finger. 

Lader and dontague (1562) stzted a similar view. Administration 

of atropine to the finger abolisnea the GbR without affecting 

the PV, and the application of bretylium eliainated vasomotor 



activity without interfering with the GSR. 

Silverman et al, (1455) reported that the spontaneous 

fluctuations in ?V and SR occur independently of one another. 

Furthermore, there is evidence that SR is a more sensitive 

index of autonomic reactivity. Furedy and Gagnon (1968) 

compared the differential semitivity of PV, BV and SC. The 

experimental conditim consisted of responses to a tone or 

light previously paired with zn electric shock. The control 

condition consisted of res2orises to the tone or light not 

previously associated with electric shock. The sensitivity 

index for each variable was the percent of change in the 

response magnitude in the eqerimental condition. The data 

showed that SC had a nigher sensitivity index ( p  0.001) than 

either EV or EV. The correlation between the sensitivity 

indices for ?V and 3V was 0.356 (p 0.01). None of the cor- 

relations between the SC sensitivity index and that for 

either PV or bV was significant at the 0.05 level. 

Photoelectric 3lethysmography 

The nethods of pletnysnography can be classified into 

three major categories, %;hi& are pneumatic, inpedance and 

photoelectric plethysmography. The first two techniques, 

however, involve a number of theoretical and technical problems 

(Brown, 1967). The following discussion will be limited, 

therefore, to the method of photoelectric plethysmography which 

was adopted'in 3xperiment 2, and which is beset by fewer 
. - 

controversial issues than either of the other two methods. 



The two p r i n c i p a l  techniques of photoplethysmography 

r e l a t e  t o  t h e  measurement of t ransmit ted l i g h t  and r e f l e c t e d  

l i g h t .  I n  t h e  t ransmi t ted  no2e, the  l i g h t  source and t h e  

photocel l  a r e  placed on op2osite s i d e s  of the  limb. I n  t h e  

r e f l e c t e d  mode, both t h e  l i g h t  saurce and t h e  photocel l  a r e  

placed next t o  each o ther  ani t he  photocel l  d e t e c t s  the  l i g h t  

r e f l e c t e d  by t h e  d i f f e r e n t  t i s s u e  l aye r s .  

The choice between t h e  t ransmi t ted  and t h e  r e f l e c t e d  

modes requ i res  the  weighing of t h e  advantages and disadvantages 

of each of them. I n  t h e  t r a m m i t t e d  mode t h e  l i g h t  i s  modulated 

by t h e  s u 2 e r f i c i a l l y  s i t u a t e d  c s p i l l a r y  plexuses as wel l  as 

t h e  deeper l a y e r s  of venous plexuses and a r t e r i o l e s  which 

conta in  t h e  l a r g e r  por t ion  of blood voltme i n  t h e  limb. I n  

t h e  r e f l e c t e d  mode t h e  l i g h t  i s  modulated only by t h e  cutaneous 

t i s s u e  (Brown, 1967). A s  a  r e s u l t  of t h e  d i f fe rence  i n  t h e  

volune of blood modulating the  inc iden t  l i g h t  i n  each method, 

t h e  t ransmi t ted  node y i e l d s  i 2 r g e r  PV d e f l e c t i o n s  than the  

r e f l e c t e d  mode provided t h a t  ~ t h e r  f a c t o r s  a r e  constant  

(Weinnan, 1967). On t h e  o$her hzrid, i n  t h e  r e f l e c t e d  mode 

recording can be made  fro^ any 2 a r t  of the  body. This advantage 

of the  r e f l e c t e d  mode must ndt  be exagerated because, as w i l l  

be apparent l a t e r  on, t h e  vascular  a c t i v i t y  i n  t h e  hands and 

f e e t  - unl ike  t h a t  i n  o ther  p a r t s  of t h e  body - i s  regulated 

p r i n a r i l y  by t h e  sympathetic system. A s  a r e s u l t  of t h i s  f a c t  

i t  i s  e a s i e r  t o  i n t e r p r e t  the  causes of PV changes i n  t h e  

f i n g e r s  and t o e s  where the  t ransmit ted mode can be appl ied  



than those recorded fro2 ather parts of the body where the 

reflected node is the only possible technique. Eowever, 

Brown (1967) suggested that it can be difficult to use the 

transmitted mode if the sub~ect has a pigmented skin. The 

nature of the difficulty %as not stated. 

Yeinman (1967) pointed out that the difference between 

the transmitted and reflected ~oies is relative because of the 

refracting property of urAezioiyzed blood. In the transmitted 

mode there is considerkble attenuation due to refration and 
- 

little to absorbtion (Loewinger, Gordon, Ueinreb & Gross, 

1964). Similarly, in the reflected node there is considerable 

attenuation due to the sczttering of the incident light 

(h'einman, 1967). 

Physiological & Physical Zzctors 

Underlying Photo~lethysmo~ra~hy 

Photoplethysmograplny is based on the differences between 

the extinction coefficients for blood and other various body 

tissue. The extinction coefficient is an index of the trans- 

parency of the recording site, and it is a function of the 

wavelength of radiant energy apglied as well as the processes 

of refraction and absorbtion (Loewinger et al., 1964). Since 

in dxperixent 2 only the transrcitted mode is applied, the 

discussion of the extinction coefficient will be limited to 

this area. 

The relation between the extinction coefficient, incident 

light and transmitted light is given by the following formula: 



The term "Lo1' represents the incident light, "L1' the transnitted 

light, "X" the thickness of the tissue in cm., and "el1 the 

extinction coefficient. Both L and Lo can be assumed to be in 

millilambert units. 

The term e is a function of the nature of tissue at the 

recording site and the type of radiant energy used. For a 

given spectral region and tissue thickness, transmitted light 

is maximal for fat and nininal for whole blood. According to 

Veinman (1967), when the incident light is 8050 A and the tissue 

is 1.3 mn. thick, the percentage of transmitted light is 

0.7% for vhole blood and 62$ for tissue. Weinman did not 

specify the constituents of the latter tissue layer. On the 

other hand, transnitted light is maximal at the infrared 

region of the spectrum ('7000 - 5003 A), and it is approximtely 
zero at the ultra violet region. Bowever, when recording 

from a single site, the terms Lo, e and X in equation 1 are 

constant and changes in L can be assumed to be linear to 

changes in blood concentration in the limb. 

Another factor which can seriously influence the nagnitude 

of the extinction coefficient is the level of oxygen in the 

blood. A study by Kramer, glam, Saxton Sc Slam (1951) suggested 

that the poblem czn be solved by the use of infrared radiation, 

because in this spectral region, the extinction coefficient 

of blood is independent of the oxygen content. In Experiment 



2, however, the effect of changes in oxygen concentration in 

the blood is not controlled for because the experiment employs 

a within-subject design and changes in the nagnitude of e 

during the stress condition can be treated as an aspect of 

autonomic reactivity. 

Autonomic Control of the Cutaneous Vasculature 

There are regional differences regarding the autonomic 

innervation of cutaneous blood vessels (3est d Taylor, 1961). 

Whether the vasculature is regulated by the sympathetic system, 

parasym2athetic system, or both, and the com$exity of this 

grocess vary from one recording site to another. It is, there- 

fore, preferable to choose a recording site which coincides 

with the parpose and design of the experiment and at the same 

tine per~its a clear interpretation of the processes under- 

lying the observed changes in the nagnitude of the EVP. 

The cutaneous vasculature in the trunk, face and legs are 

innervated by the parasynpathetic system (bown, 1967). In 

the forearm, the vasculature in the skin and muscles are 

regulated by a con2lex interaction between the sympathetic and 

parasympathetic systems (Lader, 1967). In the hand and foot 

the cutaneous vasculature is innervated by the sympathetic 

system and, therefore, the mechanism regulating blood flow in 

these areas is a constrictor (Brown, 1967). This implies that 

vasodilation in the hand and foot is equivalent to the absence 

of the vasoconstrictor tone. ft is thus asparent that 

recording sites on the hand and foot have an advantage over 



other sites in that the syapathetic system is .the sole regu- 

lator of the vasculature, an2 the ffiechanisms contributing to 

changes in the ?V are relatively easy to identify. 

From the above discussior; it follows that the activation 

of the autonozic system  result^ in vasoconstriction in the 

hand and foot. Considering the czse vhere the transmitted 

mode is used and the recor2ing site is the finger, as for 

exam2le in Experiment 2, vasoconstriction results in a relative 

reduction of the totzl blood volune in the limb. This 

phenoxenon appears on the ?lethysnogrzm as a decrease in both 

the proportion of transxitted light and the rcagoitude of the 

PV. Cn the other han6, an increase in the magnitude of the FV 

is indicative of an increzsed blood flow, and a decrease in 

the reactivity of the sppathetic system rather than an 

increase in the reactivity of the parasympathetic systen. 

Comgonents of the Plethysxogrephic Trace 

The plethysrnographic trace re2resents simultaneous changes 

in two parameters which are the BV and the PV. BV changes 

account for most of the nodulation in the transmitted light 

(k'einnen, 1967), and it is reguiated by the relatively large 

and slow-chancing blood reservoirs in the venous plexuses and 

arterioles. The 2V is induced by changes in the pulse 

pressure and it repeserits cnz~ges in the blood content of the 

capillary plexuses. bV changes are slow over tine, and they 

are characterized by a "wavy" baseline. Superimsosed on this 

baseline is the PV which occurs at the approximate rate of 



one per sec. The super-imposition of the  ?V on the  EV and 

t h e i r  r e l a t i v e  r a t e s  of chacge a r e  i l l u s t r a t e d  i n  Fig. 6.1. 
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Fig. 6.1 The su>er ingos i t ion  of  t h e  N on t h e  T? acd 
t h e i r  r e l a t i v e  r a t e s  of ccange over t i n e .  

The recorded cnznges i n  the  BV a:!d ,"V a r e  ofily r e l a t i v e .  

The iri~gnituc?e of  absolu te  chenge i n  e i t s ~ e r  c o ~ ~ o n e n t  v a r i e s  

with t h e  p e s s u r e  icduced by t h e  t ransducer ,  the  e l e v s t i o n  of 

the  r e c o r i i ~ g  s i t e  with r e spec t  t o  the  h e a r t ,  e t c .  (Erown, 

1567). nbsolute  xeasLres a r e  hard t o  obta in  a l s o  because, a t  

l e a s t  aver  a shor t  t i n e  per iod,  the  volume of b l o ~ d  outflow 

f r o n  the recording s i t e  does not  necessa r i ly  ecual  t h e  volume 

of bloa? inflow t o  t k e  same a r e a  (Lader, 1 '47) .  Eowever, wnen 

the  recor2ind s i t e  i s  zt t h e  l e v e l  of the  h e a r t  t h e r e  i s  a very 

c lose  c o r r e l a t i o n  betseen the  magcituje of t h e  Pi and t h e  rate 

of b l o ~ d  f low t h r o u ~ h  the  limb (burton,  1439; xe l rose  e t  a l . ,  



1954). In this case the m~gnitude of the PV is a close 

ap2roxination to the level of autonomic reactivity. 

There are specific recording procedures assacihted with 

the BV and ?V. When a 32 preaxslifier is used, both BV and 

PV changes can be recorded sinultaneously. The recording of 

PV alone requires an kC preas2lifier with a time constant of 

1-1,65 sec, (Meinnan, 1567j. The recording of BV alone makes 

it necessary to set up a cox>lex electrical circuit described 

by jieinrnan (1967). 

The PV Trace -- 
In this section a detailed descri2tion ~ i l l  be given for 

the PV trace beczuse it is -tr.is component which is of major 

interest in Experiment 2. A sax9le of the PV trace is shown 

in Fig. 6.2. 

4 
1 sec. 3 

Fig. 6..2 Components of a EV trace. 



A t  t he  trough T 1  blood flow t o  t h e  limb i s  equal  t o  the  

outflow. The ascending t r a c e  fol lowing point  T 1  r ep resen t s  

t h e  s y s t o l i c  phase during which t h e  l e f t  v e n t i c l e  of t h e  h e a r t  

con t rac t s .  Point ? i s  the  s y s t o l i c  peak when the  volume of 

blood i n  t h e  limb i s  maximal. During t h e  time i n t e r v a l  between 

T1 and 3, t he  r a t e  of inflow equals  t h a t  of outflow and t h e  

observed increase  i n  blood volume during t h i s  period i s  due t o  

t h e  increase  i n  both t h e  inflow and outflow r a t e s .  The magni- 

t u d e  of t h e  t r a c e  between T 1  and P rep resen t s  t h e  PV which 

i n d i c a t e s  the  l e v e l  of autonomic r e a c t i v i t y .  

The descending t r a c e  f o l l o T ~ i n g  point  ? r e p e s e n t s  t h e  

d i a s t o l i c  phase during s h i c h  the  blood outflow f r o a  t h e  limb 

i s  not  accompanied by an inflow. k t  point  T 2 ,  t h e  r a t e s  of 

inflow and outflow a r e  equal once more. The time i n t e r v a l  

between T 1  and T 2  i s  a2sroxina te ly  1 sec.  and rep resen t s  t h e  

d u r a t i o n  of one ca rd iac  cycle .  The l e n g t h  of t h i s  time i n t e r -  

v a l  depends u2on t h e  genera l  l e v e l  of a rousa l  c h a r a c t e r i s t i c  

of  t h e  ind iv idua l  and the  na tu re  of t h e  s t imulus being presented. 

The appearance of the  d i c r a t i c  notch a t  poin t  D during 

t h e  d i a s t o l i c  phase i s  d u e  t o  t h e  Sackflow of t h e  blood when 

t h e  a o r t i c  valve c loses  (Lader, 1967). The processes r egu la t ing  

t h e  appearznce and shape of t h e  d i c r o t i c  notch d id  not  rece ive  

mucn a t t e n t i o n  i n  t h e  psychophysiological l i t e r a t u r e  (Brown, 

1967). I n  genera l ,  i t s  appearance i s  a f fec ted  by such f a c t o r s  

as t h e  h e a l t h  of t h e  ind iv idua l ,  t h e  e l eva t ion  o f  the  recording 

s i t e  i n  r e l a t i o n  t o  t h e  h e a r t ,  t h e  recording frequency, 

pe r iod ic  changes i n  BV and t h e  recording s i t e  (iieinman, 1967). 



The exact effect of these factors will not be described here 

because the ?resent study does not take into account changes 

in the shape, or the frequency, of the dicrotic notch. 

Extraneous Pactors 

There are a nuber of fzctors wnich should be controlled 

during the recording session to minimize error. 

The recording site should be naintained at a fixed 

position (Srown, Giddon, $ 3een, 1965) otherwise the plethysmo- 

gram nay show novement artifacts which are hard to distinguish 

from res2onses due to autonomic reactivity. 

The elevation of the l i n b  with respect to the heart should 

be the sane throughout the recordicg session as well as for all 

subjects if inter-individual comparisons are to be nade. 

Lowering the recording site below the heart level induces 

distension in the blood vessels and an increase in the magni- 

tude of the EV. iiaising the recording site hzs the opposite 

effect. But in neither case is there any change in the inflow 

and outflou rates of blood. Thus, changes in the elevztion 

of the linb result in cnanges in the FV trace wnich do not 

corres2ond to variations in the volume of blood at the recording 

site. 

Lader (1967) suggested that gradual vasoconstriction may 

occur as a result of restlessness if the recording session is 

extended beyond one hour. Hence, for polonged recording 

sessions certain statistical methods must be used to estimte 

the error due to the tine factor. In Zxperiment 2, the effect 



of time factor is tested for even though the duration of the 

control and experi~ental conditions did not exceed 30 minutes. 

During the recording process, care should be taken to 

avoid incurring sudden sourids %hen manipulating the recording 

equipment. Luch stiniuli are equivalent to orienting responses 

which, according to Burch (1361), always result in vasoconstric- 

tion. 
4 

ivhile recording, the photocell must be shaded froa intense 

light from the surroundings. Ctherwise, a slight change in 

the orientation of the 1i:~b iL relation to the extraneous 

light source nay result in LV changes which are large enough 

to obscure those due symgathetic activity. This error can 

be minimized by diming the lights as much as possible, and by 

placing the ph~tocell against the fleshy part of the limb. 

Brown (1567) suggested covering the limb with an opaque mat- 

erizl. But this arrangeaent can increase the temperature of 

the limb and consequently lead to vasodilation. 

Coughing results in pronounce5 vasoconstriction followed 

by gradual vasodilation (La~ier, 1967). The shape of the EV 

resulting from coughing is shown in Fig. 6.3. 3uch responses 

were eliminated when anzlysing the data for experiment 2, and 

the mean of the valid res2onses during the preceeding and 

following 10 seconds was substituted for the missing data. 

There is an advantzge in placing the recording site as 

close to the heart level as gossible. As was noted previously, 

the PV is only a relative Leasure of the blood flow to the 

limb (Lader, 1967) because of variations in the rates of 



due rnkinly t o  vxizz t ions  ir. venoks ? re r su re ,  these cha1:i;es 

i n  blood ;ressY.ire Zc r ic? zave a signific:ar:t e f5ec t  3r~ t he  

blood flax \ii.e,ri tk.e d i g i t  i: st the l e v e l  c;f the heart  jh r t~f i ,  

1935 
- .  ? a r t i c u l a r  c s r e  s h ~ L 2  ze takeri ;iker, i n t e r s r e z i n g  the 

d a t a  cf s t ~ d f e s  xnicn inves t iEa ted  t h e  r c l n b i m  betweec rV  and 

anxietz isduced 52 ~ t i c u l i  s ~ c h  zs co ld  o r  h a t  ha te r .  ?he 2 V  

car;, be a f fec ted  by t e ~ ~ e r r t u r e  chac6es - knich ir-duce vasocan- 

s t r i c t i o c  o r  v a s o ? i l a t i c ~ : ~  - 2~12 by a t i m l i  af  y s y c h o l o g i c ~ l  

s lgni f ic ;?nce ,  out m l y  i11 the l a t t e r  case does 2V changes 
-. cor respond  v a r i a t i x i s  i n  t1-e G - n .  I h e r ~ a l  s t i n u l i  r e sb l t  i n  

v a s o c ~ n s t r i c t i ~ r .  ac2 a decre.bzse i n  5 3  an lg  if tL2y a r e  of a 

,y {bromi,  1967 ) .  In t h e  ;res:>nt s tu3y it  is  high ir.t e m i +  

asswted t n z t  only 2 a i c f u l  cutaneous s t i n u l i  such as a ;inch 



and extreme tem2erature changes have a psychological signifi- 

cance. 

The pressure of the photoelectric transducer on the finger 

tip must be just enough to hold the transducer in place. 

Zxcessive pressure on the finger tip results in a decrease in 

the rate of blood flow during vasoconstriction (burch, 1961). 

This factor is relevant when there is a comparison of data for 

different individuals even in a within-subject design. 

The PV as an Index of 2sgchological ---- 
Adjustment 

The puqose of the present section is to discuss the 

usefulness of the PV zs an index of emotional reactivity to a 

stressor. In particular, reference will be made to studies 

which investigated PV activity in nornals, hysterics and 

neurotics because it is hygothesized that the latter two 

groups are the clinical counterparts of repressors and sensi- 

tizers, respectively. 

Ackner (1956) compared nornals, anxiety pazients and non- 

anxiety patients regzrding changes in the PV and SR during 

normal state of wakefulness 2nd during an induced state of rest. 

The anxiety group consisted of 10 female and 3 male 

patients with an average age of 35.7 years. The classification 

of these patients was based on verbal reports and observed 

symptoms of anxiety and restlessness. The non-anxiety 

psychiatric groug consisted of 8 females and 2 males with an 

average age of 31.7 years. This group consisted mainly of 



h y s t e r i c a l  and phobic p a t i e n t s  cho appeared re laxed dur ing  t h e  

day. The con t ro l  group cozprised medical s tudez t s  and s t a f f  

members, and it  cons is ted  of 7 males and 3 f e z z l e s  with an 

average age of 31.5 years .  Lo sub jec t  with a  Z s t o r y  o f  "cold 

f i n g e r s "  was included i n  t h e  ~ t u d y .  
-. ~ ~ o s t  sub jec t s  were exanined a t  l e a s t  t x i c e  d-wing t h e  

s t a t e  of wakefulness t o  record 1;V, LB and o the r  va r i ab les .  

I n  the  t h i r 3  sess ion ,  which c o n s t i t ~ t e d  t h e  r e s t  cocdi t ion ,  

autonomic a c t i v i t y  was recorded a f t e r  s l e e p  was induced by 

t h e  adminis t ra t ion  of Seconal o r a l l y .  This 2rscedure was 

adopted i n  order t o  con t ro l  f o r  v a r i a t i o n s  i n  =he l e v e l  of 

physic21 and enot ional  a c t i v i t y  p i o r  t o  t h e  r e s t  condi t ion.  

Both p a t i e n t  groups were considered " t e s t  sopk i s t i cz ted" .  The 

EV was recorded by aeans of t h e  vo lme-d i sp l rce ren t  technique. 

I n  t h e  t h i r d  sess ion  t h e  rooa temperature was r z i n t a i n e d  a t  

22 C because a t  t h i s  t ea2erz tu re  o r  above i t  v z s o d i l a t i o n  

does not  occur automatical ly  zs z r e s u l t  of slee?. E%G 

a c t i v i t y  was monitored t o  i d e n t i f y  the  onset o f  s leep .  

kckner r e p r t e d  t h a t  the re  was no s i g n i f i , c z n t  d i f f e r e n c e s  

i n  3R a c t i v i t y  among t h e  t h r e e  groups during u;g of t h e  

sess ions .  Lo aent ion  was i:ade a s  t o  kihether t h e  conparison 

was 2erformed on t h e  aagni tude o r  t h e  frequency of SR responses. 

The psych ia t r i c  and con t ro l  grouFs may not  d i f f e r  from one 

another  i n  terms of the  xagnitude of bR d e f l e c t i a n s  because 

of t h e  absence o f  a s p e c i f i c  s t r e s s o r  s t i n u l u s ,  3 u t  one 

expects t h e  anxie ty  grou2 t o  have a g r e a t e r  frequency of non- 

s p e c i f i c  SR responses during the  s t a t e  of waicef-dness. 



There were significznt differences in the PV recordings 

among the three groups during both the normal and rest condi- 

tions. The data for the three grougs are given in Table 6.1. 

The mean increzse in ?V was obtained by subtracting the magnituae 

of the 3V at the beginning of the session from the maxinum PI 

recorded during the saxe session. 

Table 6.3." 

Pulse-Yol~ie Changes 

Nean of Plean of Range of 
initial PV increase in PV increase in PV 

State - of 3akefulness 

Controls 9.4 mm 3 1.0 - mm 3 

Anxiety patients 3.4 3 1.0 mm 3 

State of Sleep 

Controls 

patients 6 . 3 m  3 2.3 ma 3 0-5.0 mm 3 

Anxiety patients 4.9 mm 3 12.3 mm 3 6-23.3 mm 3 

* From Ackner, B, 1956, p. 27 

During the state of wakefulness, there was no significant 

difference in the mean PV changes among the three groups. aut 

regarding the initial PV, the difference between the three 

groups was significant at the 0.001 level (F = 17.35, df = 2.65). 



A sequence of t - t e s t s  showed t h a t  the  a n  up d i f f e r e d  

from the  con t ro l  group a t  t h e  0.001 l e v e l  and from t h e  non- 

anxie ty  groug a t  t h e  0.025 l e v e l .  

During the  s t a t e  of s l eep ,  t h e  F r a t i o  f o r  d i f f e r e n c e s  

i n  mean i n i t i a l  PV was s t a t e d  as s t a t i s t i c a l l y  s i g n i f i c a n t .  

The exact l e v e l  of s ign i f i cance  was not reported.  Differences 

between the  t h r e e  groups regarding t h e  nean 2V i nc rease  were 

s i g n i f i c a n t  a t  the  0.031 l e v e l  (F = 45.3, df = 2.37). A 

sequence of t - t e s t s  showed t h a t  t h e  anxie ty  group d i f f e r e d  

from the  con t ro l  and t h e  non-anxiety groups a t  t h e  0.001 

l e v e l .  The d i f f e r e c c e  between t h e  c o n t r o l  and non-anxiety 

groups was s i g n i f i c a n t  a t  the  0.01 l e v e l .  

The da ta  i n  Table 6.1 shows t h a t  dur ing  both s t a t e s  of 

wakefulness and s l e e p ,  vasocons t r ic t ion  was rniniaal i n  t h e  

con t ro l  groug and maxinal i n  t h e  anxie ty  group. During the  

s t a t e  of wakefulness, however, t h e  con t ro l  and anxie ty  groups 

do not d i f f e r  regzrdirig t h e  mean increase  i n  vasod i l a t ion  

during the  sess ion .  The anxiety group exhib i ted  a g r e a t e r  

v a r i a b i l i t y  i n  the  increase  i n  ?V during s l e e p  than t h e  con t ro l  

grou?. Ackner reported t h a t  during s l eep ,  a m a l l  i n i t i a l  PV 

i n  the non-anxiety and c o n t r o l  groups was associa ted  with a 

small or no i cc rease  during t h e  sess ion .  But i n  t h e  anxie ty  

grou;! sometimes a "moderate" i n i t i a l  PV was assoc ia ted  with a 

l a r g e  increase.  In  t h i s  case t h e r e  i s  a p o s i t i v e  r e l a t i o n s h i p  

between the  magnitude of t h e  3V during wakefulness a t  t h e  

beginning of t h e  t h i r d  sess ion  and t h e  magnitude of change i n  

t h e  PV during s l e e p  - o r  t h e  s t a t e  of induced re laxa t ion .  



General iz ing from t h i s  d a t z  t o  what ~ i g h t  na?pen i n  response 

t o  a s t r e s s o r ,  it i s  hypothesized i c  Lxserizient 2 t h a t  

s u b i e c t s  who ve rba l i ze  f e e l i n g s  of z m i e t y  and show a r e l a t i v e l y  

higher  l e v e l  of vasocons t r i c t ion  under the  c o n t r o l  condi t ion 

w i l l  exh ib i t  f u r t h e r  vasococs t r i c t ive  a c t i v i l j -  ucder t h e  

s t r e s s o r  condition.  The 0 2 2 ~ e i t e  of t h i s  r e l z t i o n  i s  hypo- 

thes ized  t o  be t r u e  of repressor:->. Xn sup2ort  of t h i s  view, 

Pat ton (1961) reported t h a t  sub jec t s  c l a s s i f i e d  as "synpathet icu 

under a  non-stress condi t ion exhibi ted more 5N;S a c t i v i t y  m d e r  

d i f f e r e n t  types of s t r e s s  condi t iocs  than those c l a s s i f i e d  as 

"parasympathetic'. Van 3 e r  Xerxe & ?heron (1947) a l s o  reported 

a  p o s i t i v e  c o r r e l a t i o n  between t h e  mgni tude  of vasocccs t r i c t ion  

during r e s t  and t h a t  occurr ing i n  res2onse t o  a s t r e s s a r  such 

as a mental a r i thxie t ic  t e s t  o r  a cold u z t e r  bath. 

Regzrding t h e  dynanics underlying the  above mentioned 

d i f f e r e n c e s ,  kckner s t a t e d  t h a t  an  excess i n  c i r c u l a t i n g  

adrenal in  could not  be the  czuse s ince  t h e  t h r e e  groups d id  

not  d i f f e r  i n  t e r n s  of pulse  r a t e  during the  s t a t e  of wakeful- 

ness.  excess of noradrenal in as  t h e  cause was a l s o  ru led  

out because t h e  t h r e e  g r o u p  had s i n i l a r  r a t e s  during wakeful- 

ness .  Ackner (1956, p. 34) concluded that "increased sympathetic 

a c t i v i t y  along t h e  vasomotor pathways would appear,  a t  the  

moment, t o  be t h e  most l i k e l y  expianation." 

Henschel, 3rozek & Xeys (1951) compared normals and 

schozophrenics regarding  t h e  magnitude and l a t ency  of both 

vasod i l a t ion  and increase  i c  t ezgera tu re  i n  t h e  f i n g e r  due t o  

t h e  imncrsion o f  t h e  f e e t  i n  a 45 C O  - water bath,  a f t e r  



vasoconstriction was artificially induced by placing the subject 

in a 17-20 CO room. 

The initial skin temperature due to the 17-20 CO room 

and the nagnitude of skin-ter~erzture increase following the 

warm bath were the same for the two groups. But the latency 

between the application of the warn bath and the onset of 

increase in skin ten2arature xas 405 as nuch for the schizo- 

phrenic group as for the controls. The ~hotoplethysmograghic 

data consisted of the expression of the crest time as a per- 

centage of the cycle duration. Zor this variable there was 

no significant differecce betxeen the grou?s. The lack of 

difference can be due to she ?reviously xentioned inadequacy 

of using mild tenperature chscges to investigate the relation 

between emotional stability and vascular activity. The lack 

of a difference between the two groups can also be due to the 

possibility that the perceritage of crest time to cycle length 

is an inappropriate criterion to differ@-tiate between normals 

and schizophrenics. The mzgnitude of the PV may be a more 

appropriate criterion for this 2urpose. 

Henschel et al. attributed tne persistance of vzsoconstric- 

tion afid the delay in skin-te~?erature increase in the 

schizophrenic sample to an aonormlly high temperature thres- 

hold in the hypothalamus, an5 not to an organic malfunction 

in the cutaneous blood vessels. fhis conclusion and that of 

Ackner (1956) are similar in that the vasoconstrictive activity 

was attributed to the direct activation of the dKS by the CNS 

rather than to the increase of adrenaline in the blood. 



Van Der idlerwe and Theran (1947) computed the intercor- 

relation between the Bell e~otional stability scores and a 

number of subindices of vasculzr activity during rest and in 

response to a stressor in the form of a mental arithmetic 

test and a 16 CO water bath apalied to the left hand while the 

recording was 2erforned on "one of the fingers of the right 

hand." The sanple consisted of 25 inale and 5 female college 

students with an age rznge of 19-23 years. The volme-displace- 

ment technique was adopted in the experinent. 

The centroid xethod of cmmon factor analysis was applied 

to the correlation matrix - t h e  comunality estimates were not 

given. Three factors were extracted and these were rotated by 

means of the graghical method (Thurstone, 1935). 

The loadings on the factor associated with "emotional 

tecsion" showed that the subindices of vascular activity vary 

in their effectiveness to zezsure the vasoconstrictive activity 

associated with stress. These variables, in a descending order 

of effectiveness, are y d s e  volune during rest, total reZlex 

finger volume deviation during poblem-solving, change in 

?V during problem-solving znd the rate of finger-volume chznge 

Suring problem-solving. Yhe loadings for these variables on 

the ttemotional tension" fzctor varied between 0.724 and 0.593. 

These data su2port the view that the magnitude of the PV 

during rest and that during stress are positively related. 

It is worth noting that the cold-water test scores 

obtained by the different subindices of vasoconstriction 

loaded heavily on an independent fact~r other than that for 



"emotional tension" nentioned above. ~"urthermore, t h e  B e l l  

sco res  were i d e n t i f i e d  by a t h i r d  independent f a c t o r .  It 

fol lows t h a t  vasocons t r i c t ioL  due t o  a  cold water ba th  i s  no t  

equivalent  t o  t h a t  inducea by a mental a r i t h m e t i c  t e s t .  Also, 

t h e  Be l l  scores  f o r  einotiosal s t a b i l i t y  do not  seem r e l a t e d  

t o  the  l e v e l  o f  v a s o c o r ~ e t r i c t i o n  during r e s t ,  a  16  C O  water 

ba th ,  o r  a mental a r i t h z e t i c  t e s t .  The i n e f f e c t i v e n e s s  of 

us ing  a cold water ba th  %hen i n v e s t i g a t i n g  t h e  r e l a t i o n  between 

vasocons t r ic t ion  and e n o t i o m l i t y  has  a l ready been mnt ioned.  

The examination of the  v a l i d i t y  of t h e  b e l l  inventory i s  beyond 

t h e  scope of t h e  present  s tudy.  But it can be s t a t e d  t h a t  i f  

a rousa l  during a z e n t a l  a r i t h ~ e t i c  t e s t  i s  r e l a t e d  t o  psycho- 

l o g i c a l  s t r e s s ,  then t h e  PV i s  an  appropr ia te  index of vaso- 

c o n s t r i c t i o n  induced by an eco t iona l ly  s t r e s s f u l  st imulus.  

Van Der ITerwe (1948) c o ~ a a r e d  t h e  vasocons t r i c t ive  a c t i v i t y  

of noruals ,  anxie ty  p t i e n t s  and h y s t e r i c s  under r e s t  and 

s t r e s s  condi t ions.  The c o n t r o l  group cons is ted  of 40 na le  

and 10 female co l l ege  s tudents .  The age range f o r  49 of t h e  

sub jec t s  was 17-25. One male was 45 yea r s  old.  The d a t a  f o r  

t h i s  group was previously co l l ec ted  by Theron (1948). The 

neuro t i c  s m p l e  cons is ted  of  5 male and 3 female pa t i en t s .  

The h y s t e r i c s  cons is ted  of 11 =ales  and 2 females. Both 

hosp i t a l i zed  groups had an age range of 19-40 years .  

The ind ices  of v a s c a a r  a c t i v i t y  were pulse volume during 

r e s t  ( P ) ,  pulse  voluse immediately preceding an 18 CO cold 

water t e s t  (Pw), t h e  pulse volwne before a mentax-arithmetic 



test (Pt), the rate of finger volume change during the cold 

uzter test (RW) and during the nental-arithmetic test (R). 

Two other general indice:: were co~cpted. The emotional tension 

index ('2) was computed by swming the scores for variables 

Px, Pb and ?t. A negative '2 sccre indicated vasoconstrictive 

or sympathetic predominance, as2 a positive score represented 

sympathetic inhibition. The er~~tional lability score (L) was 

computed by silmning the sccres for the 3 ,  Pw, ?t, Ru and R 

variables. A high L score >:as indicative of enational lability. 

The choice of the components of the T and L scores wzs based 

on the results of a factor aLslytic study by Theron (1948). 

The Eeacs for the neurotic znd control groups associated 

with the eight variable and the relzted 'I-tests are given in 

Table 6.2. The data for the hysterics and controls, and for 

neurotics and hysterics are given in tables 6.3 and 6.4, 

res2ectively. 

The mean scores for exotioxl tension (T) given in tables 

6.2, 6.3 and 6.4 show that, ir, coz;parisor, with normzls, 

hysterics exhibited a lower level of sympthetic activity 

vasoconstriction. The opposite was true for the neurotic 

sangde. The magnitude of the 5V; durirg rest ( 2 )  and that 

during problem-solving (Et) were effective in differentiating 

between controls and the other two psychoneurotic groups. The 

variables 2 and Pt are of ic2ortznce because they are expected 

to correspond to the levels of the PV during the control and 

experinental conditions, respectively, in Experiment 2. The 

lability score (L) as defined above seem to be ineffective 



Table 6.2" 

Kean Scores and Associated T Values f o r  t h e  Control and 

Neurotic dznples Across t he  8 Variables  

VARIABLE 

Controls  .00732 .00686 .00706 .00668 .1740 .1362 0.02 0.2 

Neurotics -00425 -00425 .00363 .00350 .1280 -1220 -5.375 4.0 

t 1.749 1.676 2.526 2.316 3.208 1.305 1.680 1.262 

P n o s .  n o s .  .02 05 .01 n o s .  n.s. n o s .  
-- - - - - - - - 

" From Van Der iierwe, A. 3 . ,  1948, p. 350 

Table 6.3" 

Mean Scores and Associated T Values f o r  t h e  Control  and 

I iys ter ic  darnples Across t h e  8 Variables  

Controls  .00732 -00686 .00706 .00668 .I740 -1362 -.020 0.200 

Hyster ics  .01331 .01338 .01162 .01077 .4750 .2810 12.385 5.923 

t 3.887 4.608 3.772 3.141 5.172 7.806 4.228 2.112 

P 0001 a001 a001 .01 ,001 -001 . O O l  005 

* From Van Der Kerwe, A. b a  1948, pa 351. 



Table 6.4" 

Kean Scores and Associated T Values for the iiysteric 

and Neurotic Sa~ales  cross the 8 Variables 

Hysterics .01331 ,01338 .01162 .31077 .4750 .2810 12.385 5.923 

Xeurotics ,00425 ,00425 .03363 .03350 .I280 -1220 -5.375 4.00 

t 10.371 10.186 10.406 7.880 4.806 6.363 8.502 .858 

P .001 .001 . 0 .OX . 0 1  .001 ,001 n. s . 
* From Van Der Merwe, A .  b., 1948, p. 351 

in differentiating between t he  three groups. In Experiaent 2 

an attempt will be made td fin5 out whether the frequency of 

non-specific GSR res2onses is a nore appropriate index of 

eaotional lability, ,The d z t s  a l s ~  suggests that it is not 

necessary to resort to the relztively nore difficult task of 

recording and s w i n g  scores for the different variables to 

compute the emotional tension (T) score, because the magnitude 

of the P and 3t scores for neurotics and hysterics - in com- 
parison with those for normal2 - are sufficient to differentiate 
between the three groups. dime the 8 variables mentioned 

above were useful in differerltiating between normals and 

hysterics on one hand and between hysterics and neurotics on 

the ~ther, the lack of a significant difference between 



neurotics and normals can not be attributed to faults in the 

procedure for recording and conputing different scores. As 

Van Der bIerwe suggested, t h e  absence of a significant difference 

is nore likely due to the fact that the distribution of scores 

for norxals were skewed in the direction of vasoconstriction. 

The discussion in the present chapter suggests that the 

trznsmitted mode of photoplethysxography is preferable to the 

reflected rnode in terns of the ease of application and the 

magnitude of recorded 3 V I  trace. The finger tip appears the 

most suitable recording site because in this area the vascular 

activity is g~ri~rrily synp~thetic and, accordingly, the pro- 

cesses underlying the observe2 data are easier to identify. 

A review of the litereture has srAown that the nagnitude of 

the EV is an accurate index of the general level of zutonouic 

arousal as well as the level of reactivity to extreme changes 

in temperature or to emotionzllg stressful stimuli. If it is 

accepted that hysteria and neurosis are the clinical counter- 

parts of repression an3 sensitizztion, it seems likely that 

repressors and sensitizers differ  fro^ one another not so much 

in terms of susce2tibility to stress, but rather in terms of 

the sign of change in the 1V in res?onse to a stressor. It 

seem that repressors arid sensitizers are equally susce2tible 

to stress. Sut in response to a noxious stimulus, repressors 

are likely to exhibit greater inhibition of the sympathetic 

nervous system than neutrals on the R-S dimension. The 

opposite pattern is suggested to be true of sensitizers. 



CHAPTrn VII 

ZX?iiRIifdITT I 

This experiment was designed to test the hypothesis that 

the R-h, F-I, SD and FA scales measure the saae underlying 

2ersonzlity dinension rather than different and inde2endect 

traits. The underlying personzlity dinension was hypothesized 

to be that of repression-sensitization. The rational for the 

hypothesis was pesented in detail in previous cha~ters allo- 

cated to the tests. 

Sample 

The sanple consisted of 33  nales and 36 females solicited 

from an introductory psychology course. The nean age for each 

of the two sex groups was 20 years. The age rznge for the 

totzl sample was between 17 and 37 years. Detailed data and 

individual scores on each of the four scales are pesented in 

Appendix b. 

Personality Scales 

The R-S, F-I, S9 and iviA scales were cozbined into a single 

questionnaire. An atten2t was m d e  to preserve the sequence 

of itezs within each scale as outlined by the respective 

authors. Items that were cornon to two or more scales were 

retained. In view of the length of the scales when conbined 

and the need to maintain the interest of the subjects throughout 

the testing session, filler items were excluded. 

In order to simplify the analysis proced~re, the scoring 

keys of the tD and F-I scales presented by Zdwards (1957b) and 



Ullnsn (19621, res;jecti.vely, xelereversed. buch a step was 

possible because none of tk,e cozmon itens wzs scored differently 

by the original keys along the hypothesized cormon dizension - 
\ 

e.g. in the R-S and 3'-I scz les ,  none of the common items is 

scored in the direction cf sensitization in one sc2le and in 

that of inhibition in the a t h e r .  Consequently, all significant 

intercorrelations should Ce psitive. The neans for the SD 

and F-I scales observed i~: this study should be subtracted 

from the total nunber of i t e c c  in the respective scales - which 
are 39 and 43 item - before conparison can be aade with the 

results of other stwdies. 

EroceJure 

In order to secure s;zxi . td co-oper~tion froxi the subjects, 

participation ir, the ex?erl,:srit was optional; and no identifi- 

cation was required unle~s ,se~sonal scores were requested by 

the subject. The subjects xeye tested in groups of ten to 

fifteen. The instructions were as stated on the first page of 

the questioncaire given in A;>erAix A .  These sane instructions 

were stated verbally, too. ~ l c s t  subjects com2leted the ques- 

tionnaire within thirty xicutes. 

The intercorrelations azDr.6 the four sczlcs are given in 
9 Table 7.1. The means for the A-b, F-I, SD and P4.A scales were 

58.42, 16.71, 12.71 and 29.53, respectively. The corres2onding 

standard deviations were 13.5>, 6.80, 5.18 and 6.60, respectively. 



n A h u l ~ ?  cJ F. 7.1 

Intercorrelations Letween the SD, I U ,  R-S 

and 3-1 Scales 

(I: = 6 9 )  

SD i% R-S F-I 

The high correlations sk.osn in TaSle 7.1 could lead to the 

imedizte cmclusion that the hy2othesis has been substantiated. 

3ut the f o w  conbined scales IneluZed 55 items which were 

comon to two or more sch lcs .  Therefore, a large proportion of 

the observed intercorrelatiom between the four sczles could be 

spurious. 3rior to the disc~c- .-don of t h e  methods used to 

investigate this ~oesibility, cccsideration should be given to 

the effect of sex differezces, 2nd res2onse discrepancy among 

the overia2icg items. The latter varizble is in2ortant beczuse 

it reflects on the reliability of the observed dzta. 

Sex Differences - 
The intercorrelations z ~ o c g  the four scales were computed 

for nzle and fernale subjec';.: t3 test for the effect of sex 

differences. The data ic I z c l e  7.2 and Table 7.3 indicate that 



the correlation matrices for t h ~  two sex grou?s are similar; 

though, soxe of the elecents ic :able 7.3 are slightly larger 

in magnitude. 

Tzble 7.2 

Intercorrelations Betxeen ?our Scales for the 

3enzle ~ a m s l e  

(r i  = 36)  

SD 1 2  3-3 F-I 

R-S 

F-I 

Table 7.3 

Intercorrelations Aaong Four Scales for 

the ;:ale tanple 

( 3  = 33) 

SD KX K-Y F-I 

R-S 



The Sotelling T' statistic (Korrison, 1967) was computed 

to test for differences between the two sex groups on the four 

scales. The covariacce natrices for the two groups were 

pooled together on the basis of their similarity and the rela- 

tively large sanple size. The data 

2 value of T and the corresponding F 

involved in obtaining the 

ratio are sunnzrized in 

Table 7.4. 

Table 7.4 

Components of T' Conputed to Test for Differences Between 

the Two Sex Groups on the SD, KA, R-S and F-I Scales 

Males 
/ 

Fenales 

Sarople Size 33 

Mean Vector 12.0303, 19.9091, 13.3333, 21.1944, 
58.0909, 16.2121 58.7222, 17.1667 

27 . 2384 29 4143 56 3320 29.2954 

Pooled Covar- 

iance 2latrix 

The value of the F statistic was below that of 2.53 

required at the 0.05 level for rejection of the null hypothesis 

of no difference between the pop~lation means. The two sex 



groups were considered t o  co1.e f r o n  pogulations with a common 

mean vector .  The absence of a s i g n i f i c a n t  d i f f e r e n c e  between 

t h e  two sex groups shoul6 be expected because the  s c a l e s  were 

constructed with the  in tent ior& t o  e l iminate  the  e f f e c t  of sex 

d i f f e r e ~ c i e s .  

I i e s ~ o n s e  Discrepancy 2ver l ap i .n~  I t e n s  

I n  order  t o  f i n d  out t h e  extent  t o  which t h e  overlaping 

i tems were endorsed d i f f e r s ~ ~ t i ~ q l l y  ac ross  t h e  s c a l e s  t o  which 

they were comEon, t h e  four  s ca l e s  were divided i n t o  14 comnon 

and 4 unique subscales .  ?or each s u b j e c t ,  t h e  discrepancy 

(Disc) score  was computed Sy considering t h e  first response t o  

an i tem a s  t h e  ' c o r r e c t '  one, :;nd each time t h e  same i t e n  was 

answered d i f f e r e n t l y  i n  each of the  subsequent s c a l e s  t h e  

sub jec t  was given a score  of ace 2oint .  For examsle, i f  an 

i tem comon t o  t h e  1-iA, n-;: and P-I s c a l e s  was endorsed a s  IT', 

t ~ t  and IF ' ,  r e spec t ive ly ,  then t h e  Disc score  f o r  t h i s  p a r t i -  

c u l a r  i tem was two. The tot:tl  2 i s c  score  f o r  a sub jec t  was t h e  

sun of the  Disc scores  f o r  all of t h e  55 overlaping items. The 

nethod f o r  computing Disc scores ,  a s  we l l  as t n e  dec i s ion  t o  

present  s c d e s  with fewer i t ex ;  f i rs t ,  were bzsed on the  assump- 

t i o n  t h a t  the  f irst  response t o  an iterri was t h e  accurz te  one, 

and a d i v i a t i o n  fron: t h i s  res2oase i n  the  subsequent s c z l e s  

was due t o  e x t r a ~ e o u s  f a c t o r s  sucn as f a t i g u e ,  l o s s  of i n t e r e s t ,  

delayed cogni t ion ,  e t c .  The term 'delayed cogni t ion '  r e f e r s  

t o  t h e  s i t u a t i o n  xhere a  s ~ b j e c t  endorses aL i tem a s  appl icable  

t o  himself t h e  f irst  t i x e  h e  c m e s  a c r o s s  i t  u h i l e  working f a s t  



through the  ques t ionnai re ,  but s h o r t l y  a f te rwards  he recognizes 

t h e  s o c i a l  u n d e s i r a b i l i t y  of i t s  content  and reve r ses  h i s  

p e v i o u s  response t h e  secor-d time he cones across  t h e  saxe item 

a t  a l a t e r  s t age  i n  the  quest ionnzire .  

The nmber  cf i t e n s  cox-an t o  4 ,  3  and 2 s c a l e s  a r e  3, 1 6  

and 36, r e spec t ive ly .  If ' k '  d'enotes the  nuciber of s c a l e s  t o  

which a s e t  of cowon i t e : ~ ~  Leiong, and Ink1 t h e  number of 

i t e s s  i n  t h i s  s e t ,  then t h e  xaxlrnux Disc score  obta inable  by 

any one sub2ect i s  equal t o  77, as shown i n  equation 7.1. 

Disc - - t (k-1) nk 
rnax (7.1) 

k=2 
A s s u ~ i n g  t h a t  mul t ip le  rezpccsee  z r e  binomially d i s t r i b u t e d  

with p = 3 and a r e  inde;;eride:lt of one another ,  then  t h e  

e q e c t e d  3i:jc score  obtcinaL1e Ey chance oc the  55 cormoh 

i t e n s  i s  equal t o  38.5. The 3? ta  i n  A22endix B show t h a t  t h e  

naxinun; observed Disc sccze xas 25 xhich i s  below t h e  expected 

score  a t  the  0.002 l e v e l  o f  s i g n i f i c a r ~ c e .  I t  could be argued 

t h a t  t h e  a s s w p t i o n  of inde2en3ence of responses t o  over las ing  

i t e s s  c o n f l i c t s  with t h e  co~lce?t  of delayed cogni t ion  as 

previously defined. klthou& the  2roblen i s  recognized, i t  i s  

not  r e l evan t  i n  the  cresent  context because i f  delayed cognit ion 

was an e f f e c t i v e  v a r i a b l e ,  t k e  ::iaxinw observed Disc score 

would hzve been i n  excess 3f tile ex2ected score  of 38.5. Only 

i f  the  l a t t e r  c o n d i t i o ~   as t r u e ,  would t h e  assun2t ion of inde- 

pendence of res2onses o c  t h e  overiaping i t e n s  would hzve t o  be 

reconsidered. Zowever, give11 the  observed d a t a ,  ' a l l  first 

responses were considered as t y p i c a l  and t h e  overlaping i t e n s  



were deleted i n  Jxperiuent  2.  

I t e n - h e r l a p  gr& dpurloas Corre la t ions  - 
Five tedhniques were t r i e d  t o  t e s t  f o r  t h e  presence of 

s p m i o u s  c o r r e l a t i o n s  due t o  i t e w o v e r l a p .  The techniques,  

presected i n  t h e  order  i n  s t i c h  they a r e  t r e a t e d ,  were: a. 

e x c l ~ l s i o n  of coTmon i te~. ,s ;  b. rsndou d i s t r i b u t i o n  of t h e  comon 

i t e i i . ~  among the  f o u r  s c z l e s ;  c. rzndon d i s t r i b u t i o n  of the  

weighted comon i t e n s  anand ti,$ four  s c a l e s ;  d .  t h e  increzse  

of sanple heterogenietjr ;  e. t i le use of p r i n c i p i l  corqonent 

a n a l y s i s .  

a. Exclusion of Comnon I t e n s  

The scores  o f  t h e  t o t a l  szzple  on t h e  four  s c a l e s  were 

divided i n t o  1 0  cormon acd 4 ucique subscales  t o  f i n d  out t o  

what ex ten t  the  i n t e r c o r r e l a t i o n s  between t h e  unique subscales  

a r e  a f f e c t e d  b y ' t h e  e x c l u ~ i o n  o f  common i t e a s .  The c o r r e l a t i o n  

matr ix  f o r  t h e  1 4  subscales  .mil the  4 con2lete  s c a l e s  i s  given 

i n  Table 7.5, acd t h e i r  xekcs 2nd s tandard dev ia t ions  a r e  

shown i n  Table 7.6. 

The h ighes t  c o r r e l a t i o n s  were between t h e  unique subscales  

and t h e  corresponding c o x ~ l e t e  w e s .  It i s  worth not ing  t h a t  

t h e  SD and :.LA s c a l e s  correlr teci  s l i g h t l y  higher  with t h e  3-1 

s c a l e  thzn  -tiith t h e  R-3 z c d e .  The l a t t e r  t r end ,  which was 

p e r s i s t a n t  throughout the  znL::sis, could be iiue t o  t h a t  t h e  

I?-I s c a i e  i s  a xore v a l i d  xeesure of the  r e p e s s i o n - s e n s i t i z a t i o n  

dicension.  '.ihether t h i s  i s  t h e  cese w i l l  become ap?arent when 

t h e  R-S an3 F-I scores  a re  cox2ared x i t h  t h e  d a t a  f o r  t h e  



Table 7.5 

C o r r e l a t i o n  1y;atri.x f o r  t h e  dD, ivA, F-I and R-3 S c a l e s ,  

and The i r  Comon  and Unique Subscales  3E 

- -- 

(Table  cont inued on nex t  page) 



Table 7.5 continued 

* Variables: 
Itexs connon to SP, PI&, 3-3 acd F-I scales 
Item cowon to SD, L A  and R-S scales 
Items comon to FG, 3-S and F-I sczles 
Itens conzon to SD, 3-S  znd F-I scales 
Item conE.on to SD, 1% and F-I scsles 
Item conson to XA and R-S sczles 
Items comzon to SD and 3-3 scales 
Items connon to R-S and 3-1 scales 
Items cormon to Sil 2nd $?A scales 
Itens comon to ??A and F-I scrles 
Iteins unique to SD scale 
Itms unique to PIh scale 
Itezs unique to E-S sczle 
Itens unique to F-I sczle 



T:~b le  7.6 

Keans and Stmdard  3ev iz t ions  f o r  t h e  3 3 ,  MA, R-S and 

F-I Sca les ,  and T h e i r  Ccrmon and Unique Yubscales 

Varizble 7 ~~~e;l ln  Standard 2ev ia t ion  

D m  2 

im1 3 

DRI  4 

RSIF 8 

DS2:;s g 



physiological  va r i ab les  a5scrved i n  Experiment 2. 

The na in  i s s u e  rziseii bg tkx dat:~. i n  Table 7.5 wzs t he  

m a g n i t ~ d e  of t h e  i n t e r c o r r e l a t i o r s  wong  t h e  u i q u e  subsczles  

which was considerably l e s s  thzn t h a t  f o r  the  comglete sca les .  

Auch an observat ion s ~ g s e s t ~  th:t each of the  con2lete  s c a l e s  

i s  n u l t i d i a e n s i o n z l ,  i n  >:k-.ich czse the  exclus ioc  of t h e  common 

items would o b l i t e r z t e  t k e  b a s i c  of t h e  conxon variance f o r  t h e  

4 complete sca les .  The ou1tidi:r;ensionality of the  com$ete 

s c a l e s  could imsly t h a t  t h e  ~ n i q u e  subscales  neasure indegen- 

dent t r z i t s ,  znd t h i s  wou l2  ~ e g a t e  t h e  hypothesis t h a t  t h e  

s p e c i f i c  var iances  of t h e  conglete  s c a l e s  a r e  neg l ig ib le .  The 

nul t id imensional i ty  of the  3 r i g i n a l  s c a l e s  was t e s t e d  f o r  by 

computicg t h e i r  ind ices  of i n t e r m 1  consistancy. 

Cronbach fornula  2 (Crocsach, 1351) was ased t o  compute 

&, t he  index of interned consistancy. The magnitude of LY i s  

given by the  following equation, 

where In' is  t h e  number o f  t e s t  i t e n s ,  'Vi l  t h e  item variance 

and ' V t l  t h e  t e s t  var iance.  The concept of i n t e r n a l  consis- 

tancy as used i n  t h i s  r e z e r s  t o  t h e  extent  which 

i n d i v i d u a l ' s  score  on the s c z l e  i s  re2resenzat ive  of h i s  

estimated score on t h e  ~ o ~ u i a : i o n  of itenis associa ted  with the  

pe r sonz l i ty  dimension which the  s c a l e  i s  supposed t o  neasure. 

It  fol lows t h a t  the  m g r i i t ~ d e  of O( is an inc reas ing  funct ion  

of t h e  number of s c a l e  i t e n s  seasur ing  t h e  pe r sona l i ty  character-  

i s t i c  ic  concern. To o b t a l ~ i  2 measure of i n t e r n a l  consis tancy 



which i s  inde2endent of sczle-ler&h, t h e  s t a t i s t i c  5 (Cronbach, 

1951) was c o ~ p u t e d .  The v a l u e s  of  4 and F associa ted  with t h e  

4 comglete s c a l e s  and the  1 4  s ~ b s c a l e s  a r e  given i n  Table 7.7. 

Tzb le  7.7 

The Kagnitudes of Both d( arid ?, Icuuber of Items, Keans and 

Standard Deviations f o r  the 14 Labscales and 4 Complete Scales  

- Number Standard 
Variable  d r of Items Kean a e v i a t i o n  



The above d a t a  i cd ic , t t e s  t h a t  t h e  c o ~ s l e t e  s c a l e s  a r e  

i n t e r n a l l y  cons i s t an t .  I t  should be noted t h a t  while the  2-S 

s c a l e  has about t h r e e  t i n e s  as  m n y  i t e m  as  t h e  F-I s c a l e ,  

t h e  nagnitude of i t s  * i s  only s l i g h t l y  hi&er than t h a t  f o r  

t h e  l a t t e r  sca le .  

I f  both the  i n t e r c o r r e l ~ t i o n s  between the  unique subscales  

and t h e  i n t e r n a l  c o n s i s t a z c i c ~  of the  complete s c a l e s  were low, 

t h e n  i t  would have beeL ?ermisszble t o  a t t r i b u t e  t h e  high i n t e r -  

c o r r e l a t i o n s  between the  c m ~ l e t e  s c a l e s  t o  t h e  p e s e n c e  of 

over laping  i t e m ,  a ~ d  t o  c o ~ x i t e r z c t  the  e f f e c t  of these  items 

by using t h e  scores  on t h e  ~ n i q u e  subscales  only i n  t h e  r e m i n d e r  

of t h e  ana lys i s .  dowever, ~ i n c e  t h e  com2lete ~ c d e s  a r e  

i n t e r n a l l y  c o n s i s t a n t ,  t h e  w t h e 2  o f  excludicg comon i t e n s  i s  

i n a p p r o p i a t e  because t h e  res; i? ing unique s u b s c d e s  no longer  

adequately represent  t h e  d a z ~ ~ i n  of t h e  c h a r z c t e r i s t i c s  associ-  

a t e d  with the  p e r s o ~ a l i t ;  Zinensicms they a r e  supposed t o  measure. 

b. Ra9doz 3 i s t r i b u t i o n  - o f  C:o;;?:-or, l t e n s  

It w a s  2oss ib le  t h a t  t h e  exclusion of cormon items de le ted  

c e r t a i n  zz rke r  i tems from t h e  s c ~ l e s  and, cocsequently, con t r i -  

buted t o  lox interdependence znong t h e  m i q u e  pa r t s .  Such a  

p o s s i b i l i t y  was p r t l y  ju: . t i f icd by t h e  f a c t  t h ~ t  subscales  1, 

2 and 8 cor re lz t ed  r e l a t l v e l j  h igh  w i t h  the  con2lete  sca les .  

The presence of marker itcr::, r-eed not be ru led  out off  h a ~ d  on 

grounds o f  the  observed i d i c e s  of i n t e r n a l  consis tancy f o r  

t h e  coxiplete sca les .  The f ~ c t  t n a t  o( i s  l z r g e  i n  magnitude 

i n d i c a t e s  t h z t  the  s c a l e  i t e m  do represent  2 comon d o ~ a i n  of 



behavioral  chaw.c te r i s t i c s ;  but i t  does r ,o t  necessa r i ly  follow 

t h a t  a l l  i t e m  a r e  equall;; e f f e c t i v e  f o r  t h a t  ~ u r g o s e .  To 

?reserve t h e  e f f e c t  of ssrker  i t e m ,  shauld t h e r e  be any, and 

s i s u l t z n e m s l y  r e d w e  icterference v i t h  t h e  content o f  t he  

s c a l e s  t o  sorie ex ten t ,  t h e  cannon i t e n s  were d i s t r i b u t e d  mong 

t h e  f o w  ~ q i q u e  suhscales .  The d i s t r i b u t i o n  was not random 

i n  t h e  s t r i c t  sense becz-;LC an a t t e z p t  was xade t o  d iv ide  the  

i t e n s  i n  eacL subscale  ec-~.ally a n m g  the  s c a l e s  t o  which they 

belonged. The a s s i p n c n t  of the  overlaping i tems i s  given i n  

A??endix C. The c o r r e l a t i o n  matr ix  f o r  the  four  nodefied s c z l e s  

i s  shown i n  Table 7.8, ard t h e  corresponding means and stzndard 

devia . t iom i n  Tzble 7.9. 

Table 7.8 

Corre la t ion  Xatr ix  f o r  t h e  SD, ~ ~ ~ S ,  R-S a . d  F-I Scales  

Hodified Thrmgh the  Eandoa Dis t r ibu t ion  

of Cormon I t e n s  

SD PAS R-S F-I 



Table 7.9 

Keans and Standzrd 3ev ia t ions  f o r  the  SD, XAS, 3-3,  and 

F-I Scales  ?iodified Through t h e  Handon 

Dis t r ibu t ion  of Comon I t e n s  

( K  = 69) 

S C U S  SD XAS R-5 F-I 

Xean 6.49 11.36 47.01 10.10 

SD 3.03 3.94 9.77 4.81 

The i n t e r c o r r e l a t i o c s  mong t h e  modified s c a l e s  were higher 

than those f o r  the  uqiqze subscales ,  but they were considerably 

below those f o r  t h e  con?lete  sca les .  The p e r s i s t e n t  d i f f e rence  

i n  magnitude between t h e  t ~ o  s e t s  of c o r r e l a t i o n s  could be due 

t o  e i t h e r  t h e  presence of ' r e a l '  spurious c o r r e l a t i o n s  vhich 

were e l i s i n a t e d  by the  r a ~ d o m  d i s t r i b u t i o n  of comon i t e n s  - 
and i n  t h i s  case t h e  problex would have been resolved - o r  the  

2 o s s i b i l i t y  t h a t  t h e  Civis ion  of the  marker ( o r  common) i tems 

reduce t h e  gower of each a x l e  t o  measure t h e  underlying comon 

pe r sona i i ty  dimension. It i s  l o g i c a l  t o  assume t h a t  i t e n s  

comaon t o  two o r  more sczles a r e  more important than those 

unique t o  a s i n s l e  s c a l e  i n  t h e  d e t e c t i o n  of t h e  underlying 

conmon va r i ab le .  I n  order t o  preserve t h e  power of the s c r l e s  

as much a s  s o s s i b l e ,  t h e  a l t e r n a t i v e  nethod of randon d i s t r i -  

but ion of weighted coiX.ion i tems was adopted. 



c. Bandom Distr ibut ior i  of YeS ;-rhted Comon Items 

I n  t h e  present  technique the  d i s t r i b u t i o n  of common i t e n s  

r e ~ a i n e d  the  sane as t h a t  ,;iver, i n  Appendix C ,  except t h a t  each 

comon i t e n  was given a w e i ~ h t  of 1, 2 ,  3 o r  4 depending on 

whether i t  was pecu l i a r  t o  m e ,  two, t h r e e  o r  f o u r  s c z l e s ,  

r e spec t ive ly .  The observe2 ccmx4at ion  matr ix  i s  given i n  

Table 7.10 and t h e  correc;~on2ing ceans and standard devia t ions  

i n  Table 7.11. 

Table 7.10 

Corre la t ion  Xatr ix  f o ~  the  3 3 ,  1US, R-S, and F-I Sca les  

$lodif i ed  Through t h e  Zandom D i s t r i b u t i o n  

o f  Veighte6 Cormon I t e n s  

( X  = 69)  

SCALE: SD ii!AS R-S F-I 
- 

SD -- 
I U  s 59 -- 
R-S 54 52 -- 
F-I 65 71 .6O -- 

The o v e r a l l  change i n  t h e  c o r r e l a t i o n  matr ix  given i n  

Table 7.10 from t h a t  i n  T a b l e  7.8 i s  neg l ig ib le .  In  t h i s  

r e s p e c t ,  Guilford (1954, 2 .  443) observed t t z t  t h e  e f fec t ive -  

ness  of weights i n  c h a c ~ i n g  i n t e r c o r r e l a t i o n s  i s  d i r e c t l y  



Table 7.11 

Neans and Standard Deviations for the 80,  MAS, R-S and 

F-I Scales Nodified Through the Sandom 

Distribution of Beighed Comnon Items 

(N = 6 9 )  

SCALE SD FiAS R-S F-I 

related to the rztio of the range of weights to their mean, 

and indirectly pro2ortioczl to the nwcber of items in the tests 

and the homogeneity of the scales. Differential weighting is 

ineffective in altering intercorrelations between scales which 

exceed 20 itens each and have relstively high internzl consis- 

tancy. Considering the ratio of the rznge of weights ado2ted 

to their Gean, the length of the scales obtained through random 

distribution of comon itens, and the homogeneity of the ori- 

ginal scales, the ineffectiveness of weighting should have been 

expected. 

d. Increase of 8 a r a ~ l e  Beterogeneity 

The comon variance of a battery of tests is a function 

of the individual test variances which are in turn sensitive to 

the length of the tests and sample heterogeneity. The low 

intercorrelations between the unique scales could be due to the 

homogeneity of the samsle in Experiment 1 r~ther than to the 
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absence of marker i tems, e i i z i m t i o n  of spurious c o r r e l a t i o n s ,  

o r  t h e  d i s t o r t i o n  of t h e  correspo:.:dence between t h e  t o t a l  t e s t  

score  and t h e  estimated scc re  ;or the  donain o f  t he  charac ter -  

i s t i c s  of the  r e l e v m t  ? e r s o s a l i t y  dixension. To a c e r t a i n  

ex ten t  the  increase  i n  s : i ~ $ e  h e r o ~ e r i e i t y  could coapensate f o r  

t h e  reduct ion ir. t e s t  v.slance due t o  t h e  exclxsion of some 

items. 

I n  order t o  increase  sar~;le heterogenei ty,  a d d i t i o n a l  d a t a  

was transposed f r o n  t h e  ! - A a i i ? i  sLcet: o f  f i f t y  p a t i e n t s  a t  Hiver- 

view 5 o s p i t a l .  The scores  ? ~ r  tGc 2 - 3 ,  F-I, 33 and iQi s c a l e s  

and o ther  information r e i e v e c t  c o  t h i s  sa?i>le a r e  given i n  

Ap2enZix 3 .  The c o r r e l z t i c c  x a t r i x  f o r  t h e  new heterogeneous 

s r a p l e  ( i . e .  t h e  combined s t u S e , ~ +  aa,d 2 s y c h i a t r i c  saup les )  i s  

given i n  Table 7.12, and the  corres2ondinc mezns and s tandard 

dev ia t ions  a r e  skovn i n  I : z ~ l e  7.13. h e  t o  t h e  2 o s s i b i l i t y  t h a t  

t he  d a t a  f o r  t h e  p s y c h i s t r i c  sa~cie may a l t e r  i n t e r c o r r e l a t i o n s  

anong t h e  sussca les ,  a l l  1 4  subscx l e s  2nd 4 complete a c s l e s  a r e  

presented. 

The d a t a  shown i c d i c 2 t e s  t t a t  the  t e s t  scores  of t h e  50 

p y c h i a t r i c  p i t i e n t s  did 20% s l ~ ~ i f i c a n t l y  e l t e r  t h e  c o r r e l a t i o n s  
, . 

?resented i n  Table 7.5. aa::$.e hor.,ogeriiet;r was, the re fo re ,  

disczrded as a f a c t o r  c o c t r i b u t i n g  t o  t h e  low i n t e r c o r r e l a t i o n s  

anong the  unique subscales .  

e. P r inc ipa l  Coxponent XrLslysie 1 

The r e s u l t s  obtniced by th.e faur techniques previously 

discussed i n d i c a t e  t h a t  low i r : te rcorre la t ions  among t h e  unique 

%!he technique was suzcente2  by D r .  9. Koopman. 



Table 7.12 

C o r r e l a t i o n  i.:atrix f o r  t h e  5 3 ,  XA, 3-5 arid 3-1 Lczles and 

The i r  Conmoc and  Uniq-;e 3ubscz les  f o r  t h e  Conbined Sanple  

of 69 University S t ~ 2 e : : t s  and 53 3 s y c h i a t r i c  P a t i e n t s  

(Table cont inued on next gage)  



Table 7.12 co~tinued 
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Table 7.13 

&ans and Standard Deviations for the SD, MA, R-S and 3'-I 

Scales and Their Connon and Unique 3ubscales for the 

Combined Saxple  of 69 University Students and 

50 "ychiatric Patients 

- 

Variable Standard Deviation 



subsca les  were l i k e l y  due t o  t h e  i n t e r f e r a n c e  with t h e  content  

of t h e  s c a l e s  which c o n ~ c q u e r ~ t l y  reduced t h e i r  var iances  and 

obscured t h e  p e s e n c e  of any c9L:iLon variance t h a t  might have 

exis ted .  There was a ceed t o  ~ d o n t  2 method xhich would t e s t  

f o r  t h e  presence of COEi:.Or* v;-.ri.ance ~ h i l e  prevent ing t h e  i n t e r -  

fe rence  o f  s2urious c o r r e l a t i ~ n s ,  an3 withaut  a l t e r i n g  the  

var iances  of t h e  o r i g i n a l  s c a l e s .  The o u t l i n e  of t h e  technique 

used i s  as follows: 

a. F r i n c i p a i  c o z l o n e ~ t  : inal;-sis  was 2erformed on t h e  

c o r r e l a t i o n  matr ix  f o r  the 10 comon and 4 unique 

subscales .  Z'ourteec f a c t ~ r s  were ext rac ted .  

b. For each subsca le ,  t h e  n o r u l i z e d  loadings on t h e  

1 4  f a c t o r s  were m u l t i p l i e d  by t h e  corresponding 

standard dev ia t ions  t o  obtz in  t h e  t o t a l  var iance 

of each subscale  accounte3 f o r  by each f a c t o r .  

c. To obta in  t h e  loadings of each comglete s c a l e  on 

ezch of t h e  14 f a c t o r s ,  t h e  denomalized loadings 

of t h e  subscz les  associ,ated with t h e  con2lete  s c a l e s  

were added zcross  the  1 4  subsczles .  This procedure 

r e s u l t e d  i n  a 4 by 14 L a t r i x  of denormalized f a c t o r  

loadings  f o r  the  4 cozzle te  s c e l e s  on t h e  1 4  f a c t o r s .  

d. The loadings obtained i l l  ' c '  f o r  each complete s c a l e  

were divided by t h e  s q m r e  roo t  of the  sum of squares 

f o r  t h a t  s c a l e  t o  r enorca l i ze  t h e  loadings and 

permit f a c t o r  co:r:pzrison. 

Component f a c t o r  a n a l y s i s  was adopted i n  preference t o  t h e  



comon f a c t o r  no2ei because the  3a in  i n t e r e s t  was t o  e x t r a c t  

t h e  f a c t o r s  accounting f o r  the  t o t a l  vzr iance observed r a t h e r  

than the  conion or unique var iance ,  each of which depends on 

t h e  e s t ixa ted  coimunal i t ies .  

The f a c t o r  loadings and eigenvalues coxiputed f o r  the  

cor~ison and unique subscz les  a r e  shown i n  f a b l e  7,14. 

Cer ta in  a s s e c t s  of TaSle 7.14 should be considered p - l o r  

t o  the  d i s c m s i o n  of the  s u b s e q ~ e n t  s t e p s  i n  the  technique. 

The dec i s ioc  regardicg  t h e  nurrber of f z c t o r s  t o  r e k i n  

usual ly  d e p n d s  on the  proport ion of t h e  t o t a l  var iance 

accounted f o r  by each f z c t o r  ( i . e .  i t s  surc of squares)  a s  wel l  

a s  by t h e  exteLt  o f  i t s  i n t e r m 1  consis tancy,  ?he i n t e r n a l  

consis tzncy of a f a c t o r ,  which r e f l e c t s  t h e  azount of i t s  e r r o r  

vzr iance ,  i s  an i z p o r t ~ n t  c r i t e r i o n  f o r  pur2oses of  r e p l i w t i o n  

n aLd pre2ic t ion .  ~o s a t i s f y  these  two c r i t e r i a ,  i t  i s  usual  t o  

r e t a i n  only those f a c t o r s  whose eigecvalues exceed u n i t y  - i n  

t h e  ?resent  czse t h e s e  a r e  t h e  f i r s t  four  f zc to rz .  But i t  i s  

ap2arent t h a t  t h e  nagnitudes of the  eigenvzlues show a  r e l a -  

t i v e l y  shar? decrezce a f t e r  the  f i r s t  f a c t o r  and l e v e l  off  from 

then onwzrd. nlthough t h e  second, t h i r d  and f o u r t h  f a c t o r s  

have eigenvzlues exceeding u n i t y ,  they e r e  un l ike ly  t o  be a s  

im;ortznt a s  t h e  f i r s t  f a c t o r .  The s c r e e  t e s t  ( C a t t e l l ,  1966)  

w a s  performed t o  conpare t h e  inportznce of t h e  ext rac ted  1 4  

f a c t o r s .  Each f a c t o r  was plottecl z ~ a i n s t  i t s  eigenvalue,  as 

shown i n  Fig. 7.1. 

The s lope of t h e  curve i n  Yig. 7.1 i n d i c a t e s  not  only t h a t  
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Table 7.14 

Eigenvzlues and Lozdings f o r  Unrc tat e2 :'ri!-.ci.pal C o c ~ o n 2 n t s  

- 7  Extracted f o r  14 Con;:sor, a:i:: ,,rti!;'~c Subscales  

(Table contiriued on nex t  ?age) 



Table 7.14 continued 

the first factor is more in~ortznt than the subsequent three 

factors, but that actually it is the only one which should be 

retzined. 

For unrotated 2riccipl coc?onents, the index of internal 

consistancy is given by the f oll o~iing equation, 

2 where ' k t  is the factor nunber, Idg' its eigenvalue, and 'n' 

the nunber of variables. The indices of internal consistancy 

for the first four factors were 0.86, 0.20, 0.15 and 0.09, 

res9ectively. Only the first factor had a relatively high 

internal consistancy, xhile tke indices of the other three 

factors approximated zero. The trend of these data further 



Fig. 7.1 Eigenvalues f o r  1 4  principal component f a c t o r s .  



support  t h e  dec is ion  t h a t  a n l y  t h e  f i r s t  f z c t o r  should be 

re t a ined .  

I n  s t e p  (b) t h e  elenen;:- i n  each ro;i i n  T a ~ l e  7.14 were 

mul t i s l i ed  by t h e  c o r r e s , x d i n , -  stafidsrd dev ia t ion  t o  denor- 

malize the  f a c t o r  loadings ,  zn2 z d d e d  zc ross  v z r i a b l e s  t o  

obta in  t h e  loadings of the  c o ~ s l c t e  s c r l e s  on the  1 4  f a c t o r s .  
? - 1 - The r e s u l t s  a r e  given i n  ,r.tle 7.,>. 

In  order  t o  f a c i l i t z t e  f z c t a r  c o m ~ a r i s o n ,  t h e  e l e ~ e n t s  of 

each rox i n  Table 7.15 were :ivi3ed by t h e  square r o o t  of the  

r e s2ec t ive  suzi of squares.  The ~ ~ ~ r r n s l i z e d  f a c t o r  loadings f o r  

t h e  co;??lete s c a l e s  a r e  ~ i v e n  i:: 'L'atle 7.16. 

The d a t a  i n  Table 7.16 are  i f i  l i n e  with the  previous 

content ion t h a t  one fac2or i s  cuTf ic iznt  t o  account f o r  t h e  

observed variance.  The dzta f u r t n e r  sup2ort  the  hy2othesis 
y - ,  t h a t  the  2-5, 3-1, SD cLd ,,A s c a l e s  sha re  a comon underlying 

pe r sona l i ty  dinension,  2 1 A  t k t  t h e i r  high i n t e r c o r r e l a t i o n s  

a r e  not dile t o  s p u r i o u  c o r r e i a t i o n s  t o  m y  inpor tan t  extent .  

Fiesults s i n i l z r  t o  t K e  aces r e ~ m r t e d  above were obtained 

when t h e  fsrctor anal j rat ic  tec!.r,fque w a s  ap-)lied t o  t h e  d a t a  f o r  

t h e  psych ia t r i c  saxgle  a r d  t a  t h e  conbiried d a t z  f o r  t h e  

p y c h i a t r i c  group 2nd u n i v e r z i t ; ~  s t ~ d e c t s .  



Table 7.15  

Principal C o ~ ~ o c e f i ?  1ac.dings f o r  4 Conslete 



TaSle 7.16 

Xorml ized  ? r i n c i ? a l  Cox2onent Loadirigs f o r  4 

Con2lete Scales on 1 4  Znrotzted F x t o r s  



CHAPTXF. VIII 

EXP3HIici3NT 11 

In Zxperiment I it was established that most of the 

variance of the R-S, F-I, SD and itA scales could be accounted 

for by a single underlying fxtor. It should be noted that 

although each of the above mentioned scales has its unique 

variance, the combined unique con?onents for these scales 

accounted for only 15 per cent of the total variance. It 

was, therefore, decided to limit the focus in the present 

experiment to the investigation of the behavioral correlates 

of the above mentioned underlying factor to find out whether 

it corresponds to the personality dimension of repression- 

sensitization. Specifically, the present experiment seeks to 

examine the nature of this factor by investigating two hy,po- 

theses in the following order: 

1. The presentation of a stressful stimulus will result 

in changes in both verbally reported anxiety and 

the physiological indices of arousal. 

2. Discrepancies between the changes in the verbal 

and physiological indices will correlate better 

with the F-I scale than with any of the R-S, SD 

and 1A scales. This correlztion is expected to 

be negative when the discre2ancy score is computed 

as the physiological response minus the verbal 

response, after the scores for the two variables 

have been standardized. 



The rational for the above hypotheses is that sensitizers 

will verbally overstate the magnitude of their shysiological 

reaction between their verbal and physiological indices of 

anxiety. The magnitude of the discre~ancy between the verbal 

and physiological responses is expected to be minimal for 

individuals with an average score on the 3-1 scale. 

METHOD 

Personality Variables 

The personality traits scored in the present experiment 

were those measured by the 3-3, F-I, SD and I4.A scales. These 

scales were combined together in the same order as in Experi- 

ment 1. Because in the first experinent the subjects were 

highly consistant in their responses to the overlapping itens, 

it was decided to shorten the testing session in the present 

experiment by deleting items comon to two or more scales 

following the initial presentation. For example, since the 

SD scale preceeded the scale, an item which was comon to 

both scales appeared only once in conjunction with the SD 

itens and it was deleted from the set of XA items. This pro- 

cedure made it possible to reduce the total nunber of items in 

the four scales to 182 items. The order in which these items 

were presented and the instructions associated with them are 

shown in Appendix E. As was the case in Zxperiment 1, the 

scoring keys for the SD and F-I scales were reversed so that 

high scores represented a low tendency to give socially 

desirable responses and sensitization, respectively. 



The subjects also responded to the "General" and "Today" 

forms of the Multiple Affect Adjective Check List (MAACL) 

constructed by Zuckerman and Lubin (1965). The check list 

consisted of 132 adjectives designed to evaluate the affective 

states of anxiety, hostility and depression. To control for 

the effect of the checking-response set, for each of the three 

scales in the check list, some items received a score of one 

when endorsed while others received the same score when left 

blank. The total of 132 adjectives also included 43 buffer 

items. Table 8.1 shows, for each scale, the number of itens 

associated with it as well as the number of items which were 

scored when endorsed and when left blank, 

Table 8.1 

Number of Keyed Items in Each Scale and Number of 

Buffer Item in the MAACL 

No. of Items No. of Items 
Scale Scored if Scored if Total no, 

Checked Blank of Items 

Anxiety 

Hostility 

Depression 

Buffer Items 

The two forms of the check list contained the same adjec- 

tives. But the instructions associated with the "General" and 



"Today" forms were designed to Eeasure trait and state levels 

of affect, respectively. In the ?resent experiment, the 

instructions for the "Today1' f o m  were modified to suit the 

experimental design. The instructions for the two forms of 

the MAACL are given in k??endix F. Henceforth, the terms 

U C L ( G )  and MAACL(T) will be used to refer to the "General" 

and "Today" forms, respectively. A11 of the three scales on 

each form were scored in order to compare their intercorrela- 

tions with those reported by the authors. The IACS(G) was 

administered twice to investigate the reliability of the three 

scales. However, in the final analysis only the anxiety scale 

was taken into account because the present study is concerned 

primarily with the individual's response to an anxiety-inducing 

stimulus. Furthermore, it was assumed that the stressful 

stimulus was likely to induce anxiety rather than hostility 

or depression. 

The rationale and method for the selection of the MAACL 

items as well as the relizbility and validity of each of the 

three scales are discussed in detail by Zuckerman and Lubin 

(1965). It will suffice to note here that the anxiety scale, 

which is of main concern in this study, had a test-retest 

reliability coefficient of 0.68 (pc0.01); and the scores on 

the scale were significantly altered following both the 

administration of drugs to reduce the anxiety level or the 

manipulation of the experimental conditions to enhance the 

anxiety effect (Zuckerman arid Lubin, 1965). Thus, the scale 



seems to constitute an adequate measure of both trait 2nd state 

anxiety, depending on the set of instructions associated with 

it. Further evidence to this effect was obtained from the data 

in the present experiment. 

Physioloaical Variables 

The physiological variables used were SR, SP and PV which 

were covered in chapters 5 and 6. 

An attempt was made to record the rate of eye blinking. 

It was expected that repressors who seek tension reduction 

through avoidance behsvior would exhibit a higher blinking 

rate during specific incidents in the stimulus variable than 

would sensitizers who seek to combat anxiety by approaching 

the noxious stimulus. However, because of the absence of the 

appopriate recording equipment, the blinking responses were 

often blurred and unsuitable for analysis. The variable was, 

therefore, deleted. 

The recording of autonomic reactivity was done on a Grass 

Node1 7 polygraph. Two 721 preamslifiers were used to obtain 

continuous recording of SR and SP activity. The PV was 

monitored by neans of a =TI-6 transducer attached to a 7P5 

preamplifier. 

The electrodes used in conjunction with SR and SP 

recording were Beckman electrode 11 mm. in diameter. The 

electrodes were attached to the recording sites by means of 

adhesive collars. Whenever the N a C l  salt coating the electrodes 



was depleted - thus  exposing the  s i l v e r  p l z t e s  underneath i t  - 
t h e  e l ec t rodes  were e i t h e r  chlor ided o r  re9laced by new ones. 

The r e s i s t a n c e  between each ? a i r  of e l ec t rodes  used f o r  SR o r  

SP recording was occasiorially ffieasured by p lac ing  Becknan 

e lec t rode  pas te  between t h e  e l ec t rodes  which were t h e c  held 

together  by means of a n  adhesive tape. The between-electrode 

r e s i s t a n c e  f o r  t h e  SR and S? e lec t rodes  had a range of 203-263 

ohms and 100-300 ohms, r e s2ec t ive ly .  Af ter  use,  each ?air of 

e l ec t rodes  was r insed  with warm water,  and then s t o r e d  i n  a 

jar of t a p  water with the  corresgonding metal  p ins  held together  

by means of a metal  c l i p .  This p o c e d u r e  was adopted t o  

minimize e l ec t rode  po la r i za t ion .  

Subjec ts  

The o r i g i n a l  sample of 78 ind iv idua l s  cons is ted  of S.F.U. 

s tuden t s ,  staff members as we l l  z s  two high school s tudents .  

Nineteen cases  were de le ted  p r i o r  t o  t h e  f i n a l  a n a l y s i s  because 

of incomplete d a t a  caused by c e c t a n i c a l  d i s r u p t i o n  o r  t h e  

f a i l u r e  of t h e  sub jec t  t o  a t t end  a l l  of t h e  t h r e e  t e s t i n g  

sess ions  ( t o  be descr ibed below). The f i n a l  sample cons is ted  

of 59 s u b j e c t s ,  two of when were f e z a l e s .  The age of t h e  

s u b j e c t s  i n  t h e  f i n a l  sample had a mean of 23 yea r s  aqd a range 

of 16-37 years.  It was t h e  i n t e n t i o n  t o  l i m i t  t h e  sarcple t o  

male sub jec t s  as much a s  poss ib le  because i t  was expected t h a t  

t h e  two sex groups might d i f f e r  i n  terms of t h e i r  GSR a c t i v i t y  

(Montague, 1963).  A l l  s u b j e c t s  were paid a f e e  of $3.00 f o r  

p a r t i c i p a t i n g  i n  t h e  experiment. 3xcept f o r  two O r i e n t a l  males, 



all subjects were Caucasians. Kore specific information 

regarding the age and sex of the subjects as well as the date 

and time at which each subject attended each of the three 

sessions are given in Appendix G. 

Stimuli 

The stimuli were two short films called "Run Young" and 

*It Didn't Have to Happen", where the latter film was presented 

immediately following the former one. In order to facilitate 

the presentation of the stimuli, both films were recorded on a 

videotape. 

The film "Run Young" constituted the control condition 

which lasted for five minutes and fifty seconds. The film was 

free of any emotional content, and it presented a low-keyed 

satirical attitude towards jogging. Although humourous, the 

film was definitely not comic. This attribute was important 

because the main purpose of the control condition was to 

provide evidence that the 2hysiological responses recorded 

during the experimental condition were due to the anxiety- 

inducing incidents in the experimental condition, and not to 

the mere projection of frames on the screen. In other words, 

the purpose of the control film was to show that the orienting 

responses it elicited from the subject were much weaker than 

the combined orienting and defensive res2onses elicited in 

the experimental condition. To achieve this purpose, the 

control film had to be bland. If it was comic, the resulting 

high level of positive emotion on the part of the subject could 



have elicited autonomic res2onses similar in magnitude to those 

elicited in the experimental condition (McCurdy, 1950). 

The experimental film "It Didn't Have to Happen" lasted 

for twelve minutes and thirty-four seconds, and it emphasized 

the need to follow safety regulations in a woodworking shop in 

order to avoid serious accidents. The film included scenes of 

three easy-to-pinpoint incidents. In the first incident, the 

right palm of a worker was cut by a rotary saw. The second 

incident presented a close-up of a severed right index finger 

from which blood was dripping. In the third incident, the 

failure to use the guard on a rotary saw by the operator 

resulted in a section of a two-by-four shooting backward at 

high speed and penetrating the mid-section of a fellow worker 

who happened to be behind him. The three incidents occured 

approximately 195, 512 and 662 .seconds after the appearance 

on the screen of the first frame presenting the film title. 

The above mentioned experimental film was preferred to 

another film titled 'tSubincision'' which has been em2loyed as 

the stressful stimulus in the studies by Lazarus and his 

associates because of certain advantages. For one thing, in 

the present film the three incidents were interposed by accident- 

free intervals. This characteristic made it easier to pin- 

point the stressful incidents, as well as to reduce the 

expectancy effect. These advantages were not available in 

the "Subincision" film. Purthernore, all incidents in the 

present experimental film related only to tissue damage, while 

those in the "Subincision" film were characterized by both 



tissue damage and sexual content. Thus, the .quality of 

anxiety induced by the latter stimulus night not be the same 

for all subjects. 

Procedure 

Each of the 59 subjects wzs required to attend three 

testing sessions with a mininun time lapse of one day between 

one session and the other. The last two sessions were scheduled 

for the same day only for subjects 47 and 68. Apart from the 

latter condition, the spacing of the sessions was arranged so 

as to fit the time schedules of both the subject and experi- 

menter. As shown in kppecdix G, the time lapse between the 

first two sessions had a range of 1-7 days, and a mean of 2 

days. The time lapse between the second and third sess5ons 

had a range of 1-22 days and a mean of 4 days. The relatively 

long time lapse between the last two sessions was due to the 

fact that the third session was harder to allocate than any 

of the previous ones because it was lengthy and it was desirable 

to allocate it to a time when the subject was not pressed by 

other commitments. For the first two sessions, the subject 

was not always tested individually. However, subjects were 

never tested in groups of nore than three. In the third 

session, though, each subject had t9 attend individually. 

All sessions were conducted in z room maintained at a temper- 

ature of 70' 3'. h e  to the presence of a double door, inter- 

ference froin outside noise was practically non-existant. TO 

ease any concern on the part of the subjects regarding the 



effect of the data on their self-conceyt, they were informed 

that the purpose of the experiment was to investigate the 

relation between the paper-and-pencil tests znd certain 

~hysiological variables across all subjects rather than to * 

examine the traits of each subject. Apart from the individual's 

first name and - when possible - phone number, no other 
identification was required. Xore specific details regarding 

each session are presented in the following paragraphs. 

The first session lasted for about seven minutes during 

which the subject res2onded to the lrIAACL(G). The subject was 

rercinded to "work fairly fast, to give the first response 

which comes to nind, an2 not to be concerned about possible 

discrepancies between his  response^.^' 

The second session lasted for about thirty minutes during 

which the subject responded to a second copy of the IUACL(G) 

and then to the four UiiI-derived scales. In conjunction with 

the latter scales, the subject was reminded to "answer all 

items, for each item to respond with either 'True' or 'False', 

and in the case of indecision to nark that res2onse which was 

likely to be the case most of the time." The subject was then 

instructed how to use the ISK answer sheet on which responses 

to the i4iiPI-derived scales were recorded. 

The third session lasted for approximately one hour. If 

the subject's hands were visibly dirty he was asked to wash 

them with soap and water. On such an occasion it was explained 

to the subject that the presence of oily substance on the skin 

reduced contact between the latter and the electrodes. The 



subject was seated before a table 23' high and by 3' in 

size. The polygraph outlets for the preamplifiers in use 

were screwed to the table. The polygraph was situated back- 

to-back with the subject, and five feet from him. The TV 

screen was placed on a stand 3' high and 10' from the subject. 

Once the subject was seated, the recording sites were 

cleaned with alcohol. The SR electrodes were attached to the 

thenar and hypothenar areas of the right palm. 6s for the S?, 

the active electrode was placed on the hypothenar of the left 

palm, and the inactive electrode was placed on the dorsal 

part of the left forearm. An atte~pt was always made to avoid 

placing the inactive electrode directly over a blood vessel. 

If any electrode paste see2ed underneath the sticker during 

the placement of an electrode, the latter was reapslied after 

the site was cleaned with alcohol. The PV transducer was 

placed on the tip of the right index finger with the photocell 

against the fleshy part of the limb. k strip of masking tape 

was placed around the transducer without exerting noticeable 

pressure on the limb. This was done to hold the transducer 

in place and to minimize the amount bf light reaching the 

photocell from an external source. It should be noted that 

the magnitude of the PV response was a function of the light 

intensity in the transducer. The light intensity was constant 

for a given subject throudhout the recording session, but it 

varied across subjects. 

Due to the unavailability of an armhair to seat the 

subject, certain steps were taken to maintain the latter's 



comfort throughout the recording session and to minimize 

movement ertifacts as much as possible. The subject was 

required to naintain both hands such that the lateral sides 

of both forearms rested on the table in order to avoid strain 

as well as to prevent pressing the electrodes against the 

surface of the table. He was further instructed to minimize 

motor activity (such as gross head or leg movement) as much 

as possible throughout the recording session. The subject was 

then informed that the presentation of the first film would be 

preceded by a short period of "baszl" recording (the purpose 

of which is described below), and that the main lights would 

be turned off. Throughout the recording session only a 20- 

watt lamp situated on top of the polygraph was left on to 

facilitate the monitoring of the equipment. 

The puryose of the short period of "basal" recording 

referred to above was to >ernit the electrode paste to be 

absorbed by the tissue, and to establish proper contact 

between the skin and each pair of electrodes. This tine 

interval also per~itted the blood flow in the limb under the 

transducer to stabilize. During this interval, imgroper 

contzct between the skin and the electrodes or the inability 

of the subject to relax ap2eared on the SR and SP records as 

an obvious and rapid baseline drift which required continuous 

recentering of the pen. To minimize the duration of this 

drift, the polygra2h was always turned on at least thirty 

minutes prior to the beginning of the session. dowever, it was 

the impression in the present study that the drift, which 



lasted between five and fifteeL minutes, was to a great 

extent a function of the sweating activity of the individual. 

Subjects whose palms were reiztively dry during the application 

of the electrodes required much Eore time to stabilize than 

those who had relatively wet palms. 

Once the dB and SP baselines stabilized for a few conse- 

cutive minutes, the subject xas inforried that the first film 

would be directly pesented, arid he was reninded once more of 

the need to mininize motor activity. The videotape was then 

turned on. The volmie of the sound track was maintained at 

a constant level for all subjects. 

In order to facilitate the scoring of the polygraph 

records, the marker was activated nsnually the instant the 

first frames associated with the following episodes ap2eared 

on the screen: the beginning and the end of either fib, and 

the occurrence of each af  the three incidents in the ex9eri- 

mental film. The marker was not sctivated automatically 

because the instrunents required for this procedure were not 

available. The manual activztion of the marker was fairly 

accurate. For the three incidents across the fifty-nine 

subjects, the timing error ha1 2 rmge of 0.25-2.5 secs. 3nly 

on five occasions was the error equal to 2 secs. or more. Any 

timing error was corrected by locating the position of the 

episode in concern along the tine dimension with respect to 

the two frames associated with the beginning and end of the 

experimental film. The latter two frames were chosen as 

reference points because their occurrence was the least 



ambiguous of all other events. 

Once the experimental film was over, the lights were 

turned on, the electrodes and the transducer were removed, 

and the electrode paste at the recording sites was wiped off. 

Imediately afterwards, the ULSCL(T) was administered and the 

subject was reninded that he should nark those adjectives which 

best described how he felt after the second film. The printed 

instructions associated with iflAACL(T) are given in Ap2endix 

F .  The subject was then given a voucher for 33.00, and he was 

asked not to reveal the content of the videotape because such 

a fore-warning to otters who might partici2ate in the experi- 

ment after him was likely to alter the level of their autonomic 

reactivity to the content of both films. 

The Assignment of Time Intervals - 
In order to analyse the physiological data, the polygraph 

record for each subjects was divided into 10-secs. intervzls, 

as shown in Figure 8.1. The decision to adopt a unit of 10 

seconds was based on the scoring procedure reported in other 

studies by Lazarus and his assxiates as well as on the 

observation that a 10-sec, period was sufficient to contain 

the responses associated with each of the three incidents in 

the experiment21 film. 

As shown in Fig. 8.1, the two films were separated by 

an interval of 5 secs. As a result of this procedure, the 

control condition consisted of 35 10-secs. intervals. The 

experimental condition consisted of 76 intervals, and the 
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Fig. 8.1. Duration of t i n e  2er iods between t h e  v ~ r i o u s  
episodes i n  the  con t ro l  and exse r ixen ta l  f i l m .  

6-secs. following t h e  f i r s t  f r m e  of t h e  t i t l e  "3WC" were 

scored zs ? a r t  of t h e  second f i l n  i n  order  t o  avoid having a 

f r a c t i o n  of a t i n e  i n t e r v a l .  Zig. 8.1 a l s a  shows t h e  l o c a t i o n  

of t h e  f i r s t  frame associa ted  with each of the  t h r e e  inc idents .  

Xhenever it was in;ossible t o  i m k e  t he  occurrence of an ixi- 

dent  coincide with the  c e n t r e  of the  a s soc iz ted  time i n t e r v a l  

(as was the  case  with the  second and t h i r d  i n c i d e n t s ) ,  t h e  

sequencing was arranged s o  t h a t  the  inc iden t  was l ~ c a t e d  i n  

t h e  first h a l f  of the  time i n t e r v z l  a s soc ia ted  wi th  it. The 

r z t i o n a l  f o r  t k i s  grocedure was t h a t  t h e  GsR l z t e n c y  has a 



Units  of Analysis -- 
A .  Skin Resis tance 

I n  view of t h e  f a c t  t h a t  SR responses a r e  always mono- 

phasic and i n  order  t o  s ixipl i fy t h e  computational procedure, 

only t h e  l a r g e s t  response i n  each i n t e r v a l  was scored. For 

every such response t h r e e  va lues  were computed. A s  shown i n  

Fig.  8.2,  t hese  were the  ISCL which i s  sometimes r e f e r r e d  t o  

as "KIN" i n  t h e  following d iscuss ion ,  "DIFF" which represented 

t h e  m g n i t u d e  of t h e  response,  and ''IUX" which was equal  t o  

t h e  sum of ISCL and DIFF. I n  the  case of a conpound response,  

DIFF was equal t o  t h e  d i s t ance  between t h e  f irst  ISCL associ-  

a t e d  wi th  t h e  compound response and t h e  tangent  t o  t h e  peak of 

t h e  l a r g e s t  component. 

------ 

----[---I-- DIFF 

POSI'2ION GF T Z  
REC ORDIBG PZIi 2HEN 
THE ?R%ki'QLIFIER 
Sir'ITCH WAS AT "CALI- 
BRATE" POSITION. 

Fig. 8.2. Descri2t ion of terms assoc ia ted  with t h e  
s c o r i n g  o f - t h e  SR response. 



i 
L The variables iVIIN, .VW( and IXi were computed in 106 conductance 

units. The variable IjIr'i? wws equal to the difference between 

MIN and PM. 

The frequency of responses in each interval were also 

recorded. Any response which uas 1 m. or greater was included 

in the computation, irrespective of its magnitude in dose 

This variable was computed because it was reported to be an 

index of lability in the absence of a specific stress stimulus 

(~reiner and Burch, 1955), as xell as an index of state 

anxiety  atki kin, 1966). 

In order to facilitate the corngarison of responses during 

the incident-intervals with those during other intervals in 

both films, the data for the 111 time intervals were grouped 

into eight main sequences, as shown in Fig. 8.1. 

B. - Skin Potential 

SP responses czn be classified into three groups which 

were monophasic positive (b), monophasic negative (a) and 

diphasic categories. In adciition to the gositive and negative 

components, a diphasic response sonetines has a third co~ponent 

'la2'' as shown in Fig. 8.3. in view of this variety, all 

responses which were 1 am. or nore in magnitude within a time 

interval were conputed. ?or every S? response pattern the 

IBL and the magnitude of ezch conponent were computed in m.v* 

units as shown in r'ig. 8.3. In the final znalysis, each time 

interval was represented by five indices: the average of the 

IBL values within the interval; the average of the magnitude 



MV. 

MV. -- 

Pig. 8.3. The wave patterns of monophasic positive, 
monophasic negative, dighzsic and tri2hasic skin potential 
responses are shown in sections 1, 2, 3 and 4, respectively. 
In the present experbent, the sensitivity range across all 
subjects varied between 0.06 and 1.33 mv/mm. Since all 
responses equal to 1 mm. or nore were scored to the nearest 
0.25 mm., it follows that all resFonses equal to 1.33 mv. or 
more have been computed to the nearest 0.33 mv. The IBL was 
computed in the same manner as that for the S,S response. 



of all "a" as well as "b" responses whether they were noro$asic 

or diphasic components and the average of the ''a2" responses; 

and the sum (S) of the previously mentioned averages for a, b 

and ap components. As was the case with the SR data, the S? 

indices were averaged for the eight time sequences. 

C. Pulse Volume 

Inspection of the polygraph records showed that the -3 

differs from the GSR in that it was more susceptible to 

expectancy effect, and it took longer to reach its peak and 

return to the pre-stimulus level. It should also be noted that 

each time interval contained an average of ten PV responses, 

and the scoring of all res2onses manually would have been 

extremely tine consuming. In view of these conditions, it was 

necessary to analyse the 2V data in a manner different from 

that previously described for the GSR. The analysis w2s 

limited to those intervals in both the control and experhental 

conditions which were strictly essential for the evaluation of 

the subject's reactivity to the three stressful incidents. 

Those time intervals which were selected for analysis are 

shown in Fig. 8.4. 

For each of the three incidents in the experimental 

condition, the analysis was restricted to the time intervds 

associated with it and the two intervals adjoining it. Thus, 

only nine of the 76 time intervals in the experimental condi- 

tion were analyzed. For each of these intervals the magnitude 

of each response was computed in mm. Since the transducer did 



not permit the measurement of the absolute volue of blood in 

the limb, the magnitude of ?V resgonses in the experinental 

condition had to be expressed as a ratio of those in the 

control condition in order to obtzin an index of the subject's 

reactivity. For this purI~ose, three sets of time intervals, 

each consisting of three intervals, were selected from the 

control condition such that these sets were separated by 

latencies proportional to those which separated the three sets 

in the experimental condition. This procedure was taken as a 

precaution in case there Kas a constant change in the ~agnitude 

of ?I! responses over time. For each of the nine intervals in 

the control condition, the aagnitude of every res2onse was 

computed to the nearest 0.25 m. The distribution of the 18 

time intervals which were analyzed for ?V responses across 

both the control and experinentzl conditions is shown in 

Fie;. 8.4. 

The next step was to transform the scores for the res2onses 

in the above mentioned 18 intervals into natural log units. 

The responses within each of the 18 intervals were then 

averaged. The index of W reactivity was expressed as the 

difference between the overall nezn for the 9 intervals in the 

experimental condition and that for the 9 intervals in the 

control condition. 

RZSULTd 

This section consits of three parts. The first subsection 



CONTROL 
CONDITION 

EXPERI M EN TAL 
CONDITION 

FIRST SECOND T H I R D  
FIRST FIRST I N C I D E N T  I N C I D E N T  I N C I D E N T  
FRAME END FRAME 

1111 
I + + E N D  

1111 m m m  

- - -  P I 
30 140 50 40 
sec sec sec sec 

290 
sec 

1 2 0  
sec 

Fig. 8.4. Time periods xhich interposed the 3 sets of 
time intervals in the control conditions and their counterparts 
in the experimental condition thzt were scored for ?V responses. 

will present evidecce regzrding the reliability and validity 

of the XAACL. iipecial attention will be devoted to the anxiety 

scale. The second part will deal with the first hysothesis. 

The evidence redzrding t h e  second hygothesis will be investi- 

gated in the third ?art. 

A. The A;&.ACL 

The correlation ~atrix for the anxiety, depression and 

hostility scales zr.d their coaponents in the tvo I'UCL(G) 



forms and the IUACL(T) form is given in Table 8.2. The means 

and standard deviations for these indices are given in Table 

8.3. The terns "ANX", "DZP", and "HOS" refer to the anxiety, 

depession and hostility scales, respectively. The figures 

nltt , "2" and "3"  following the previously mentioned abrevia- 

tions refer to the first IwCL(G), second lfl&CL(~) and the 

NLAACL(T) forms, respectively. The letters "C" 9 "B1' and "T" 

at the end of each term refer to items scored when endorsed, 

items scored when left blank, and the total score for a scale, 

respectively. The terms "BUFlC", "BUF1BU, llTOTALIC" and 

"TOTALlB" refer to number of buffer items endorsed, buffer 

items left blank, overall items endorsed and overall items 

left blank, respectively, in the first YAACL(G) form. The 

substitution of the figures "2" and "3" in the above four 

terms refers to the same indices in the second i-UCL(G) 

and lWCS(T) forms, respectively. 

The data in Tzble 8.2 indicate that the intercorrelations 

between the two &XACL(G) forms were 0.91, 0.89 and 0.79 for 

the anxiety, depression and hostility scales, respectively. 

All three correlations were significant at the 0.001 level. 

The data indicztes the presence of a high level of reliability 

for the three scales, and in particular for the anxiety scale 

which is of nain importance in the present study. In view of 

the high intercorrelations between the two LYIAACL(G) forms, the 

total scores on the two forms for each scale were averaged. 

Only the averaged total scores for the three scales were 



Table  8.2 

C o r r e l a t i o n  l c a t r i x  f o r  t he  Three S c a l e s  and T h e i r  

Components i n  t h e  FLA~CL(T) and t h e  

Two i iPbUCL(G) Z'orms 

ANXlC 1 1.00  
ANXlB 2 -04  1 .00 
ANXlT 3 73 72 
DEPlC 4 083 -.09 
DE21B 5 07 89 
DEPlT 6 .64 .62 
HOSlC 7 .81 0.06 
HOSlB 8 -.18 .70 
HOSlT 9 - 4 8  52 
BUFlC 10 059 -045 
BUFlB 11 -059 .45 
TOTAL 1 C  1 2  086 -. 23 
TOTAL 1B 13 -086 23 
A N X ~ C  r4 .go -005  
AIJX2B 1 5  09 9 1  
ANX2T 1 6  69 .62 
D3P2C 17 *82 -007  
DEP2B 18 .06 50 
DEP2T 1 9  057 72 
HOS2C 20 078 -,13 
HOS2B 2 1  -*09 075 
HOS2T 22 50 5 1  
BUF2C 23 -66  -.46 
BUF2B 24 -066 .46 
TOTAL 2C 25 .83 -027 
TCTAL 2B 26 -*83 27 
U X 3 C  27 015 -.I4 
ANX3B 28 - a 0 7  - 28  
ANX3T 29 .08 .01 
DEP3C 30 .23 -022  
D3P3B 31 -07 31 
DEP3T 32 17 012 
HOS 3 C  33 -011 -.11 
H033B 34 - 0 2 1  .12 
H9S3T 35 0.20 .02 
BUF3C 36 0 1 1  -.28 
BUF3B 37 0.12 .28 
TOTAL 3 C  38 e l 6  -.32 
TGTAL3B 39 -*16 32 

-- - - - -- - - - 

(Table  con t inued  on nex t  page) 
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Table  8.2 con t inued  

ANXlC 1 
ANXlB 2 
ANXlT 3 
DEPlC 4 
DEPlB 5 
DEPlT 6 
HOSE 7 
HOSlB 8 
HOSlT 9 
BUFlC 10 
BUFlB 11 
TOTAL 1 C  1 2  
ToTAL 1B 13 
ANX2C 1 4  
ANX 23 1 5  
ANX2T 1 6  
DEP2C 1 7  
DSP2B 18 
D3P2T 1 9  
HOS2C 20 
HOS2B 2 1  
HOS2T 22 
BUF2C 23 
BUF2B 24 
TOTAL 2C 25 
TOTAL 2B 26 
ANX3C 27 
ANX3B 28 
ANX3T 29 
DEP3C 30 

HOS3C 33 
HOS3B 34 
HOS3T 35 
BUFX 36 
BUP3B 37 
TOTAL 3C 38 
TOTAL 3B 39 

 able cont inued  on n e x t  page) 



Table  8.2 continued 

ANXlC 
mL1B 
ANXlT 
DEPlC 
DEPlB 
DEPlT 
HOSlC 
HOSlB 
HOSlT 
BUFlC 
BUFlB 11 
TOTAL 1 C  1 2  
TOTAL 1B 13 
AIUTX2C 1 4  
ANX2B 1 5  
ANX2T 1 6  
DEP2C 1 7  
DEP2B 18 
DEP2T 1 9  
BOS 2C 20 
BOS2B 2 1  
HCS2T 22 
BW2C 23 
BUF2B 24 
TOTAL 2C 25 
TOTAL 2B 26 
AlsX3C 27 
ANX3B 28 
ANX3T 29 
DEP3C 30 
DZP3B 31 

KOS3B 34 
HOS3T 35 
BW3C 36 
BUF3B 37 
TOTAL 3C 38 
TOTAL 3B 39 

- - - -  - - 

(Table  continued on next page) 



Table  8.2 continued 

A l K l C  1 
ANxlB 2 
A1TXL.T 3 
D D l C  4 
DEPlB 5 
DEPlT 6 
HOSE 7 
ZOSlB 8 
HOSlT 9 
BUFlC 1 0  
SUFlB 11 
TOTAL 1 C  1 2  
ToTAL 1B 13 
ANX2C 1 4  
AIiX2I3 1 5  
iUiX2T 1 6  
REP2C 1 7  
DEP2B 18 
DEP2T 1 9  
Iios 2C 20 
HOS2B 21  
HOS2T 22 1.00 
BUE'2C 23 .08 1 .30 
BUr'2B 24 -008 -1.00 
TOTAL 2C 25 034 - 9 2  
TOTAL 2B 26 -034 -052 
ALir3C 27 04 .XI. 
AXX3B 28 .29 -025 
AXX3T 29 ell -002 
DEP3C '30 -.11 32 
DEP3B 31 .28 -.19 
DEP3T 32 .16 003 
IiCS 3 C  33 -.05 -.07 
IIaS3B 34 .20 -032  
IiOS3T 35 .11 -026 
BbT3C 36 -026 37 
BUF3B 37 .26 -.37 
TOTAL 3C 38 - 0  2 1  34 
TOTAL 3B 39 -20  -.34 

- -- 

( ~ a b l e  continued on next page) 
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Table  8.2 cont inued 

TOTAL 1 C  1 2  
T O  1 13 
ABX2C 1 4  
ANX2B 1 5  
ALgX2T 1 6  
DZP2C 17 
DZP2B 18 
DSP2T 1 9  
HOS2C 20 
HOS2B 2 1  
HOS2T 22 
BW2C 23 
BUF23 24 
TOTAL 2C 25 
ToraL 2~ 26 
AXX3C 27 
u X 3 B  28 
ANX3T 29 1.00 
DEP3C 30 .44 
DZP3B 31 -46 
DEP3T 32 58 
HOS3U 33 34 
HGS3B 34  045 
HOS3T 35 50 
BUF3C 36 -012  
BUr"3B 37 .11 
TOTAL 3 C  38 044 
TQTAL 3B 39 -044  

(Table  con t inued  on n e x t  page) 



T a b l e  8.2 continued 

A m l C  
ANXlB 
ANXlT 
DXPlC 
DEPlB 
D S P l T  
HOSlC 
HOSlB 
HOSlT 
BUFlC 
BUT13 
TOTAL 
T OTLL 
w 2 c  
ANX2B 
m 2 T  
DEP2C 
DEP2B 
DEP2T 
EiOS2C 
XOS2B 
HOS2T 
BUF2C 
BW2B 
TOTAL 
TOTAL 
A m 3 C  
ANX3B 
ANX3T 
DEP3C 
DEP3B 
DZP3T 
Eios3c 
HOS3B 
ROS3T 
BUF3C 
BUF3B 
TOTAL 
TOTAL 
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Table 8.3 

Kean Scores  and Standard Devia t ions  f o r  t h e  Three S c a l e s  

and The i r  Components i n  t h e  I\UACL(T) and 
t h e  Two I<&~ZL(G)  Forms 

(li = 59) 

Var i ab l e  Xe an Standard Devia t ion  

AiJXlC 1 
MJXlB 2 
ANiUT 3 
DEPlC 4 
DEPlB 5 
DZPlT 6 
HOSlC 7 
HOSlB 8 
iiOS1T 9 
EUr'lC 1 0  
BUFlB 11 
TGYAL 1 C  1 2  
T O T  1 13 
A m  2C 14 
AMX2B 1 5  
AkX2T 16  
D312C 17 
DEP2B 18 
3EP2T 1 9  
EiIS 2C 20 
HOS2B 2 1  
EGS2T 22 
BUF2C 23 
BUF2B 24 
TOTAL 2C 25 
TOTAL 26 26 
ANX3C 27 
AXX3B 28 
ANX3T 29 
D3P3C 30 
DEP3B 31 
DXP3T 32 
Iios3c 33 
IiS53B 34 
HOS3T 35 
BUF3C 36 
s w g a  37 
TOTAL 3C 38 
TOTAL 3B 39 



included in the final analysis. 

The data in Table 8.2 suggest that the anxiety scale is 

valid in terns of its ability to control for the checking- 

response. m 1 C  correlated 0.59 with BUFlC and ANXlB corre- 

lated 0.45 with BUPlB. In contrast, AKXlT correlated 0.10 

and -0.10 with BUFlC and BUFlB, res~ectively. Thus, the 

present scoring key for the anxiety scale reduced the percen- 

tage of total variance which czn be accounted for by the 

checking-response to 1$ fron the possible percentage of 36%. 

This evidence provides su2port for the validity of the anxiety 

scale. Further evidence regarding its construct validity is 

presented in the second 2art of this section where the mean 

for the anxiety score in the control condition is compared 

with that in the experimentel condition. 

B. Experimental Effect 

The correlation matrix - as well as the means and standard 
deviations - for the R-S, F-I, SD, MA and 1IAACL scales, and the 

physiological indices are given in Appendix H. 

It is shown in Appendix H that the mean of the anxiety 

scale across the two Y ~ C L ( G )  forms (i.e., AIXAV) was equal 

to 7.69. In the experinental condition, the scale had a mean 

of 10.75. The difference between the two means was significant 

at the 0.001 level (t = 4.3255, df = 58). This suggested the 

experimental condition was effective in increasing anxiety, 

and provides evidence for t he  construct validity of the anxiety 

scale. 



A two-way analysis of variance was performed to test for 

a significant difference zziong the means for SCR (DIF) across 

the eight sequences. The swmary of the analysis of variance 

is given in Table 8.4 

Table 8,4 

The Means for SCR (DIP) Across the 8 Tine Sequences, 

and the Associated Analysis of Variance 

Tine Sequences 

1 2 3 4 5 6 

Means 0.03495 0.04916 0.06119 0.05049 0.21190 0.06314 

7 8 

Means 0.11915 Q.04530 
- 

Analysis of Variance 

Source of Variance df Sum of Squares Mean Square F 

Subject (S) 58 0.883579 0.015234 

Sequence (T) 7 1.452746 0.207535 48,050 

ST 406 1.753584 0.004319 

The presence of an overall F-ratio significant at the 0.001 

level, suggested the need for further analysis to ascertain 

to what extent each of the eight means differed from the others. 

This was investi,ated by conauting the Newnan-Keuls test, the 

results of which are given in Table 8.5. 



Table 8.5 

Sumnary of the Kewman-Keuls Test for the Significacce of 

the Differences between the SCDIF Mean Scores 

Across the 8 dequences 

- -- - 

Time Sequences Ordered in Terns of the Increasing 

Nagnitude of the Corresponding Mean Scores 

1 8 2 4 3 6 7 5 

The means for the frequency of SX responses (SXJ) across 

the eight sequences and the results of the associated analysis 

of variance are given in Table 8.6. Again, the pesence of an 

overall F-ratio significant at the 0.001 level justified the 

com2arison of the individual means with one another by means 

of the Newmn-Keuls test, the results of which are given in 

Table 8.7. 

Regarding SP, the analysis of variance was performed only 



Table 8.6 

The Xeans for the Frequency of SR (SRI)) Across the 8 

Tine Sequences, and the Associated 

Analysis of Variance 

Time Sequences 

1 2 3 4 5 6 

Keans 1.23393 1.34335 1.92089 1.35643 2.19774 1.58047 

7 8 

Neans 2.09610 1.49364 

Analysis of Variance 

Source of Variance df Sum of Squares Mean Square F 

Subject (S) 58 193.6083 3 338075 

Sequence (T) 7 56.12509 8.017870 41.218 

ST 406 78.'97629 0.194523 

for the sum of the averaged components "S", the computation of 

which was previously outlined in the section titled "Units of 

Analysis1*. The means for "St' and the summary of the associated 

analysis of variance are given in Table 8.8. The results of 

the Newman-Keuls test are given in Table 8.9. The analysis 

was not extended to each of the three S? components sesarately 

because the evaluation of the physiological basis for each of 

the components and their behavioral significance was beyond 

the scope of the present study. 



Table 8.7 

Summary of the Newman-Keuls Test for the Significance 

of the Differences Letween the SRD Mean 

Scores Across the 8 Sequences 

Time Sequences Ordered in Terms of the Increasing 

Plgnitude of the Corresponding Mean 3cores 

1 2 4 8 6 3 7 5 



Table 8.8 

The Means for the Magnitude of the Total SP Response 

(SPS) Across the 8 Time Sequences, and 

the Associated Analysis of Variance 

Time Sequences 

1 2 3 4 5 6 

Means 0.61236 0.77929 2.76332 0.77008 1.79547 0.97521 

7 8 

Means 2.17243 0.95920 

Analysis of Variance 

Source of Variance df Sun of Squares Mean Square F 

Subject (S) 58 495.2610 8.53898 

Sequence (T) 7 257 9199 36.84570 28.096 

ST 406 532. 4304 1 31147 



Table 8.9 

Summary of the ltewnan-Xeuls Test for the Significance 

of the DiffereLces 3etween the S?S Mean 

Scores Across the 8 Sequences 

- --- --- - - 

Time Sequences Crdered in Terms of the Increasing 

Magnitude of the Corresponding Mean Scores 

1 4 2 8 6 5 7 3 



To investigate whether there was a signisicant decrease 

in the SP baseline (ISPL) duing the stress incidents, an 

analysis of variance was performed for the ISPL means across 

the eight sequences. A sunmzry of the analysis of variance 

and the results of the associated Newman-Keuls test are given 

in Tables 8.10 and 8.11, respectively. 

Table 8.10 

The Means for the Magnitude of the Skin Potential 

Instantaneous Basal Level (SPUL) Across the 

8 Time Sequences, and the Associated 

Analysis of Variance 

Time Sequences 

1 2 3 4 5 

Means 18.86714 15.59694 14.68029 14.95077 13.34159 

6 7 8 

Means 15,02647 13.49282 16.50612 
-- - - - - - 

Analysis of Variance 

Source of Variance df Sum of Squares Mean Square F 

Subject ( S )  58 185622.0 3200.379 

Sequence (T) 7 1295.006 185.0009 9.151 

ST 406 8208.055 20.21687 



Table 8.11 

Summary of the Bewman-Keuls Test for the Significance 

of the Differences Between the SPBL Nean 

Scores Across the 8 Sequences 

Time Sequences Ordered in Terms of the Increasing 

Magnitude of the Corresponding Mean Scores 

5 7 3 4 6 2 8 1 

The presence of a significant decrease in the instan- 

taneous YC baseline (KIilT) during the stress incidents was also 

investigated. The corresponding results for the analysis of 

variance and the Newman-Xeuls test are given in Tables 8.12 

and 8.13, respectively. 

It should be noted here that the above mentioned procedure 

for evaluating differences among the means for the eight 



Table 8.12 

The Keans for the $Iagnitude of the Skin Conductance 

Instantaneous Basal Level (XIN) Across the 

8 Tine Sequences, and the Associated 

Analysis of Variance 

Time Sequences 

1 2 3 4 5 

Means -11.09350 -11.03372 -11.00970 -11.00079 -11.00337 

6 7 8 

Means -10.89353 -10.83952 -10.83060 

Analysis of Variance 

Source of Variznce df Sum of Squares Mean Square F 

Subject (S) 58 179.2018 3.089685 

Sequence (T) 7 3.827659 0.546808 40.056 

ST 406 5.542382 0.013651 



Table 8.13 

Smary of the Newman-Keuls Test for the Significance 

of the Differences Between the SCXIN Mean 

Scores Across the 8 Sequences 

Time Bequences Ordered in Terms of the Increasing 

Magnitude of the Corres?onding Mean Scores 

1 2 3 5 4 6 7 8 

sequences was not applied for the F V  data, because the magnitude 

of PV responses in the control condition was a function of the 

light intensity which, although constant for a given individual 

throughout the session, varied across individuals. Purther- 

more, reactivity in this context was defined as the ratio of 

the magnitude of responses in the experimental condition to 

that in the control condition. Thus, analysis of variance 



could not be performed either for the control or for the 

experimental time intervals. During the rest of the "Resultsn 

section it will become apparent that the PV variable had a 

relatively minor role in the present study because of its 

zero correlation with the paper-and-pencil tests. The absence 

of a correlation among these variables will be examined in the 

"Discussion" section. 

C. -- The MXi?I-Derived Scales and the Discre~ancs 

Between the Verbal and ?hysiological Responses 

This section deals with the second hypothesis which was 

outlined at the beginning of the present chapter. 

The data in Appendix H suggests that, to some extent, 

there was a discrepancy between the subjects' verbal and 

physiological responses. The anxiety scale in the experimental 

condition (ANXL) correlated negatively with some of the physio- 

logical variables in sequences 2 to 8. Reference to Appendix 

H shows that ANXL correlated -0.27 and -0.25 with SAV and SBA, 

respectively. But although both of these correlations were 

significant at the 0.05 level, they accounted for only 6 s  of 

the variance. 

Given that there was a certain degree of discrepancy 

between the verbal and ptysiological responses, the next step 

was to find out to xhat extent it was reflected by scores on 

each of the four KQI-derived scales. On way to investigate 

this relation was to determine the accuracy of predicting the 

scores on each scale from the magnitude of the discrepancy 



between the verbal and physiological res2onses. This approach, 

however, would have required an a priori decision as to 

whether the FL4PI-derived scale or the discrepancy score should 

be defined as the predictor. dut this issue was not the con- 

tention in the present study. An alternative approach was to 

correlate each of the scales with the difference between the 

standardized scores for the verbal and physiological responses, 

as shown in equation 8.1. 

The term Y i s  the 1vi"rPI-derived scale, Be and Ve represent the 
standardized ?hysiologicai and verbal scores, respectively, 

in the experinental condition. 

Equation 8.1 indicates tnat the scores for the anxiety 

scale and the physiological variable in the control condition 

were not taken into account. This decision was based on the 

assumption that once it was shown that the experimental condi- 

tion had significantly iacreased the magnitude of the verbal 

and physiological indices, it was permissable to ignore the 

scores for these variables in the control condition because of 

their relatively low correlations with their counterparts in 

the experimental condition. Thus, although F ~ ~ , ~ ~ ~  ,.. 

and r70,115 were equal to 0.39, 0.59 and 0.60, respectively, 

and significant at the 0.01 level, each of these coefficients 



accounted for only a small percentage of the total variance. 

The physiological variables that were substituted for ge in 
equation 8.1 where SRDAV, L V ,  DIFAV and PVDIF, which were 

considered to be appropiate indices of autonomic reactivity. 

The results obtained when equation d.l was solved for these 

variables are given in Table 8.14. 

The data in Table 8.14 shows that the correlations which 

should be investigated with res2ect to the significance of 

the difference between each pzir of them were only those 

associated with SR3AV. These coqarisons were performed by 

means of a series of t-tests, the results of which are given 

in Table 8.15. It is recognized here that the computation of 

a series of t-tests is statistically inapgzopriate because it 

tends to overestinate the level of significance. But since 

most of the t-tests failed to achieve the 0.05 significance 

level, it was decided to dis?ense with a more accurate - but 
conplex - procedure for testing the significance of the 
differences among the various correlztion coefficients. 

From Table 8.14 it is apparent that although r31(jIiI)AV-V,) 

was significant at the 0.05 level, it accounted for only a 

small frzction of the vzriance. Furthernore, the positive 

sign of the coefficient indlcztes that, in contrast to the 

second hypotnesis, sensitizers undergo a greater level of 

physiological arousal than they are willing to admit verbally. 

A possible-reason for this outcome could have been that 

equation 8.1 was unsuitable for testing the hypothesis. The 



Table 8.14 

The Correlation of the Difference Between the 

Standardized Physiological and Verbal 

Responses and dach of the Four 

i*I!iJI Sczles Computed by 



Table 8.15 

Results of the T-Tests Computed to Evaluate the 

Significance of the Differences Between the 

Correlation Coefficients Computed by 

Means of Equation 8.1 

(N = 59) 

Pair of Correlation 
Coefficients Compared T 

F-I, RS 

rationale for this argument was that although the correlations 

between the physiological variables in the control condition 

and their counterparts in the experimental condition were 

small in magnitude, they were all significant at the 0.01 level. 

It was, therefore, decided to reanalyze the data for the sane 

four physiological variables after their respective levels in 

the control condition were partialled out. This procedure 

was performed by computing the following equation: 



r - r 

y@e rge'c Y dc where, rV$ = and = rveae - r$e@c r~e@c 

In the above equations, Ve and were previously defined. The 
/J 

term @ is the residual of the ~agnitude of the physiological 

response in the experimental cqndition (ge) which has been 
adjusted for its corresponding ~agnitude in the control condi- 

tion ((8,). 

It is apparent from equation 8.2 that the magnitude of 

r Y(v,- 3) is a function of the mag~itude of the correlation 

between the IWiPI-derived scale and the physiological variable 

in both the control and expericental conditions. It was, 

therefore, decided to compute equation 8.2 initially for (8 = 

SHDAV because this variable correlated higher with the YZ2I- 

derived sceles than any of  the oiher physiological variebles. 

If these correlations were found to be significantly different 

from zero, then equation 8.2 would be solved for SAV, DIFAV 

and PVDIF. However, the magnitude of the correlation (Ve - 5) 
with the F-I, R-S, MS and 3D scales were only -0.14, -0.07, 

-0.08 and 0.02, respectively. 

An alternative approach to the investigation of the second 

hypothesis was to substitute the residual of the NAACL anxiety 

score in the experimental condition (v,), after it has been 

adjusted for the corres?onding anxiety score in the control 

condition (Vc), in equation 8.1 and to leave all other terms 

unaltered. However, if the residual of Ve is regresented by 



P 
V, it can be shown that Ve and ?f are interchangeable 

of the high correlation between tkem. That is, 
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because 

Thus, the substitution of V for Ve in equation 8.1 would have 

given results very similar to those shown in Table 8.14. 

At this point it can be zrgued that the second hypothesis 

is actually concerned with the nagnitude of change in both the 

verbal and physiological ressonses due to the experimental 

condition. That is, both the verbal and physiological 

variables must be adjusted for tneir corresponding levels in 

the control condition. Thus, the second hy9othesis must be 

tested by means of equation 8.3, the term in which were 

previously defined: 

where 'yv = ?ve - r~ V r yVe c e 

- 
and r;$ = %e@e r~e6c r@e~c - r@ e v c r ~ c ~ e  + r~ c c  0 r~ c e  V r@ c e  (.d 

Por the same reason previously mentioned, it was decided 

to compute equation 8.3 for LHDAV initially, and then for SAV, 
4 4  .& 

DIFAV and YVDIF. The correlation between (V - fb) and each of 



the F-I, R-3, IYA and SD scales was -3.16, -0.05, -0.09 a d  

0.02, respectively. 

The failure, so far, to find a strong relation between 

the PNSI-derived scales  an^ the discrepancy between the verbal 

and physiological responses to the stressful stiinulus co-ad 

have been due to the presence of a non-linezr relation between 
N 

Yand (V - @). One way to investigate the pesence of such a 

relation was to dichotomize the F-1 scores across the nedian,  

and to compare the means for the two groups with respect to 

MUAV, A1i&, ATSXDF, SRD1. and L83AV.  The results are sumrrr-rized 

in Table 8.16. The date in this table indicates the second 

hypothesis is substantizted ic the control conzition but not 

in the experimental condition. This phenomenos and its impli- 

cations are discussed in the following section. 

D I s C U S S i O N  

The pur2ose of this section is to smarize the evicence 

relevant to each of the two hypotheses stated at the beginning 

of the chapter, and to suggest possible reasoss for the fzilure 

of the second hypothesis to receive complete confirmation. 

The first hypothesis was confirmed. The experimental 

condition did induce a significznt change in the anxiety 

score and in the SR and bP indices of autononic reactivity. 

The mean for iiNXL was significantly higher (pcO.OO1) than that 

for ANUV.  There was also a significant increase (p<O.OOl)in 

the frequency of SR responses (sD) as well as in-the aqlitude 

of the total S? response (.J) and in that of the 3 C  res?onse 



Table 8.16 

The Mean Scores and the Associated T-tests for the Upper 

and Lower 50 2crcentiles of the F-I Scale 

Across 5 variables 

The Piean for the The 1.iea.n for the 
Variable Upper 50 Percen- Lower 50 Percen- T P 

tile 3'-I Scores tile F-I &cores 

(DIFF). Furthermore, the stress incidents induced a significant 

decrease (pc0.001) in the instantaneous basal levels for skin 

potential (ISPL) and skin resistance (ISRL). It should be 

noted that an increase in the IdCL during the experimental con- 

dition was congruent with the hypothesized decrease in the 

I3RL because one variable is the reciprocal of the other. It 

was not possible, however, to determine whether the experi- 

mental condition induced vasoconstrictive activity because the 

recording procedure made it essential to express the PV 

reactivity index as the ratio of the magnitude of responses in 

the experiments1 condition to that in the control condition. 

The data suggested the presence of a discrepancy between 
j 

the verbal and physiological responses in the experimental 1 
1 

condition. There was a negative correlation (p<0.05) between 
I 

rl 
I 

Y; 

1 



ANXL and each of KINAV and 3AV. Thus, some of the subjects 

who scored high on the ANXL exhibited a lower level of autonomic 

reactivity than those who reported a lower level of anxiety in 

the experimental condition. But it should be noted that the 

two correlations were small in magnitude, and they accounted 

for only a small percentage of the total variance. since it 

was previously shown that the NXL was a valid scale because 

of the significant difference between its mean and that for 

ANXAV, the low correlations between A N j a  and the 2hysiological 

indices could have been due to the fzct that the latter do 

not covary uniforxly with one another. The data in Appendix 

H suggest thzt was the case. For example, the correlations 

between D I M  and each of SRDAV, IvUiAV, X A V  and SAV were 0.32, 

-0.15, 0.21 and 0.31, respectively. Thus, the autonomic indices 

had rather low correlations with one another. This issue will 

receive further consideration in the following discussion. 

The second hypothesis suggested that sensitizers, in 

contrast with repessors, would endorae a higher level of 

anxiety on the k U C L ( T )  while simultaneously exhibiting a lower 

level of autonomic reactivity to the stressful stimulus. The 

data presented in Table 8.14 do not support the hypothesis. 

In fact, the presence of a positive correlation (r = 0.26, 

~(0.05) between the F-I scale and (SRDAI - V,) suggests that 

sensitizers undergo a higher level of antonomic reactivity 

than they are willing to admit verbally. On the other hand, 

the correlation must be interpreted with caution because it 

accounts for only 9$ of the comon variance. In fact, 



reference to Table 8.16 indicates that the second hypothesis 

was substantiated in the control condition but not in the 

ex2erimental condition. In the control condition sensitizers 

did not differ from repressors with respect to the frequency 

of skin resistance responses (sED~), yet they reported a sig- 

nificantly higher level of anxiety (ANXAV). In the experi- 

mental condition, however, the data requires interpretation. 

The two groups did not differ xith respect to verbalized 

anxiety (uxL), though sensitizers showed a slightly higher 

level of SRR frequency ( S ~ D A V )  than repressors. But the 

latter difference was not statistically significant at the 

0.05 level. In any case, the a~biguity of the situation can 

be attributed to the fact that both repessors and sensitizers 

had similar means with respect to ANXL. This absence of 

variance resulted in a zero correlation between ANXL and the 

F-I scale, which in turn could be responsible for the slightly 

positive correlation between the F-I scale and (SRDAV - ve) - 
see equation 8.1. 

A second factor which could account for the failure of 

the second hypothesis to achieve confirmation was the absence 

of significant correlations between the paper-and-pencil tests 

and any of the physiological variables but the SRD and its 

derivatives such as SRD1, G K X V  and SHDBA. This could be 

attributed to the inadequacy of the paper-and-pencil tests in 

reflecting autonomic reactivity or to the fact that the various 

physiological indices - as defined at the beginni& of the 

current chapter - do not vary concomitantly with one another. 



It is the thesis in the present study that the latter factor 

was the case. The data in ~p2endix H indicates that most of 

the 108 physiological variables can be effectively classified 

into categories where the components of a given category 

correlate highly with one another, and show equally high 

correlations with the components of another category only if 

the components of one are trznsformations of those in the 

other. These categories and their components are given in 

Table 8.17. For example, the data in Table 8.17 shows that 

the vzriables PliLXl to I U X 3  in Grou2 k correlate as high with 

one another as tney do with i4A;CAV and in group Al, 

because the latter two vsriables are linear transfornations 

of the variables in Group A. But none of the components in 

k or kl correlates equally high with any of the indices for 

SP or PV. 

It is beyond the scope of the present study to investigate 

the extent to which the lack of covariance among the autonomic 

indices affected the magnitude of the correlations between the 

physiological variables and the paper-and-pencil tests. But 

further evidence that such 2 phenomenon has occurred is indi- 

cated by the relative chacges in SCDIF, SES and SRD across the 
I 

eight sequences presented in Figs. 8.5, 8.6 and 8.7, respectively. 

In this context reference should be made to Tables 8.5, 8.7 

and 8.9 which summarize the results of the Newman-Keuls tests 

for 8CDIF, SiiD and SPS, respectively. Thus the level of S?S 

was higher (p<0.05) in sequence 3 than in sequence 5, while the 

opposite was true for SCSIF and SRD. The deta also suggested 



Table 8.17 

Categories of Physiological Variables ," and the Variables 
Within Each Category i'hich Correlate 

0.7 or Xore dith Gne Another 

CATEGORY IXYXhCGTCRXJfi'ED VffiIULES 

- 

The variables are presented in pairs and indexed as in the 

Correlation matrix given in Appendix H. 

(Table 8.17 continued on nex t  page) 



Table 8.17 continued 

'70, 71 - '70, 73' '70, 75' r70, 77' '71, 73, 
r 71, 75' '72, 73' '72, 75' '72, 77' '73, 75' '74, 

75' '74, 77' r75, 77 

'90, 72' '90, 74' '90, 75' l'99, 76 

r 115, 72 - r115, 77' '116, 70 - r116, 75, '116, 77 
- 

r81, 82' '81, 84' 86' '81, 88' '82, 83 

r82, 84' '82, 86' '82, 88' '83, 84' '83, 86' r84, 

86 - '84, 88' *85, 86 ' '85, 87' '€36, 87 - '86, 88' 

r87, 88 

(Table 8.17 continued on next page) 



Table 8.17 continued 

CATZGORY IN'2iiilCO5HZL2l"l'D VkiiIkBLES 





Fig. 8.6 The mean f o r  3i-,il Z C ~ O S S  t he  8 sequences 



LOG SCDIF 

IN 1dlOIiS 

Fig. 8.7 The Lean f o r  uCDIF across the 8 sequences 



t h a t  t h e  magnitude of t h e  d isynchroniza t ion  between t h e  

d i f f e r e n t  l e v e l s  f o r  any two v a r i a b l e s  was i n v e r s e l y  r e l a t e d  

t o  t h e  degree t o  which these  two v a r i a b l e s  a r e  inf luenced by 

t h e  same physiological  processes.  Thus, t h e  t r e n d  of changes 

i n  t h e  l e v e l  of Y3D ac ross  t h e  e i g h t  sequences had a c l o s e r  

r e s e ~ b l a n c e  t o  t h a t  f o r  SC3IF thzn t o  t h a t  f o r  SDS. P e r s u a b l y ,  

t h e  phys io logica l  processes kihich in f luence  SRD a r e  more 

similar t o  those respons ib le  f o r  $ C 3 I j ?  than  t o  those  underlying 

W S .  Since t h e  d a t a  was averaged a c r o s s  s u b j e c t s ,  

t h a t  t h e  inc reases  i n  t h e  s t r e s s  l e v e l s  induced by 

i n c i d e n t s  were s u b j e c t i v e l g  perceived i n  a similar 

most of t h e  sub jec t s .  These charlees i n  t h e  s t r e s s  

i t  fol lows 

t h e  t n r e e  

manner by 

l e v e l s  could 

have been due t o  tha t  the  s t i n u l i  a s s o c i a t e d  w i t h  them d i f f e r e d  

i n  q u a l i t y ,  i n t e n s i t y  o r  both. i t  i s  hard t o  a rgue  that.  i t  

would have been b e t t e r  t o  use a s tandard s t i m u l u s  such as 

f a r a d i c  s t i m l a t i o n  i n s t e a d  02 t h e  e x p r i m e n t a l  f i l m ,  because 

an  e l e c t r i c  shock of cons tant  i n t e n s i t y  could g i v e  rise t o  

d i f f e r e n t  l e v e l s  of s u b j e c t i v e  eva lua t ion  a c r o s s  t r i a l s  by t h e  

same indiv iduals .  

I n  view of t h e  above d i scuss ion  i t  is n o t  s u r p r i s i n g  tha t  

t h e  physiological  v a r i a b l e s  have low c o r r e l a t i o n s  w i t h  one 

another  as wel l  as with the  paper-and-pencil t e s t s .  It should 

a l s o  be noted t h a t  t h e  second hypothes is ,  a l t h o u g h  n o t  substan- 

t i a t e d ,  could not  be r e j e c t e d  because t h e  i m p l i c i t  assumption 

t h a t  t h e  autonomic i n d i c e s  s r e  equiva lent  t o  one m o t h e r  - and 

which is  e s s e n t i a l  f o r  t h e  unequivocal e v a l u a t i o n  of the 

hypothesis - was not  s a t i s f i e d .  



Perhaps it is apsropiate at this point to coment on 

the role of the PV in the present study. It was mentioned in 

chapter 6 that the W was included in the study because, 

appart from the desire to have an additiocal index of autonomic 

arousal, it was expected to differentiate between repessors 

and sensitizers. Repressors were expecteci to exhibit in the 

control condition a relatively low level of vasoconstrictive 

activity which would decrease stiil further in the experimental 

condition. iiensitizers were expected to exhibit in the control 

condition a relatively high ievei of vasoconstrictive activity 

which would increase stiil further in the experinental condi- 

tion. but it was not possible to compare scores on either the 

2-1 or R-S scale with the aagnitude of the 3V response in the 

control condition, because the latter was a function of the 

light intensity which varied across indivi5uals. The other 

alternative was to compare the repression-sensitization dimen- 

sion with the ratio of the nsgnitude of ZV responses in the 

experimental condition to that in the control condition. 3ut 

the data in Appendix Ii indicates that this index of reactivity 

(i.e. PVDIF) correlated zero with both the 3-3 and F-I scales. 

This could be due to the lack of validity of the 3-1 scale as 

a neasure of the regression-sensitizatior dimension, to the 

inadequacy of the FV as an index of autonomic reactivity or to 

the selection of a homogeneous sample. The data in part C of 

the ItResults" section indicate the F-I sczie is a valid measure 

of the repression-sensitization because the scores on the scale 

are related to the discrepncy between t h e  verbal and autonordc 



indices of anxiety in the control condition. On the other hand, 

PV can not be ruled out as an index of autonomic rezctivity, 

because most of the studies reported in chapter 6 indicate 

that it is z~propriate for this purpose. Sowever, these 

studies - unlike the exserinent by Furedy and Gagnon (1468) 
which stated the PV is a poor index of autonomic reactivity - 
compared the deta for normals with that for psychiatric 

patients. It follows thzt the low correlation between the 3-1 

scale and PWIF obtained in the present study could be due to 

the homogeneity of the smple. It is beyond the scope of the 

present study to explain why the 3-1 scale correlated higher 

with sone of the GSR indices than with PVDIF. It will suffice 

to note that the two variables are mediated by different 

physiological processes. Changes in the PV have been attributed 

to the direct influence of the CNS over the vasomotor systen 

(~ckner, 1956), while chznges in the GSEI have been attributed 

to chznges in the concentration of acetylcholine at the 

recording site (dilcott, 1967). 

The results of the second experiment can be swarized 

in the following points: 

1. The stress stimulus was associated with an increase 

in skin conductance, the overall mgnitude of the 

skin potential response and the frequency of skin 

resistance responses. The instantaneous basal levels 

for both skin resistance and skin potential decreased 

during the experimental condition. 



2. In the experiniental condition there was a negative 

correlation (though not a strong one) between scores 

on the I ~ A A C L ( T )  anxiety scale and some of the 

physiological indices of autonomic reactivity. 

3. The hypothesis that seLsitizers report a higher level 

of anxiety than they exhibit physiologically was 

substantiated to soffie extent in the control condition 

but not in the expxil:lel;tal condition. This was 

attributed to the lox correlations aEong the :cl;ZI- 

derived scales, IQL.ACL(T) anxiety scale and the 

physiological indices; and to the low correlations 

among the various physiological indices. 

4. The levels of anxiety induced by the three incidents 

in the experimental cordition were reflected difier- 

entially by changes in the SP and SR indices. This 

could have been due to the possibility that the stress 

levels icduced biT the three incidents differed in 

quality, intensity or both. 



The purpose of this chapter is twofold. The first objec- 

tive is to present the three aain implications of the present 

study. This will be folloved by the discussion of certain 

issues which were neglected or only briefly mentioned in the 

previous chapters. 

The present study has emphasized the need to modify the 

concept of social desirability z s  formulated by Edwards (1957b). 

There are individuals who unconsciously overestiroate their 

abilities as well as those who exaggerate their inadequacy and 

reactivity to stress. It was also argued that the bipolar 

dinension of the discre~zncy between self-evaluation and actual 

performance is better represented by the concept of repression- 

sensitization rather than by thzt of social desirability. The 

former concept is of particulzr in2ortance in personality 

testing because it is likely to influence self-evaluation aKd 

interview data in both the clinical setting as well as in 

personnel selection. 

It is the thesis in the present study that concepts such 

as "repression", "sensitization", "denial", etc. must be oper- 

ationally defined in term of the discrepancy between self- 

evaluation measures and scores on physiological indices or 

ratings by qualified individuals. Furthermore, a scale can be 

said to measure a trait such as repession only if it satisfies 

the above-mentioned criterion. It is ineppropriate to describe 

an individual as exhibiting repression merely because he has 



endorsed a relatively large proportion of positive personality 

items, because this can be ciue to conscientiousness as well as 

to repression. 

The third implication relates to the need to adopt a 

specific factor analytic tec,lu;ique when factoring scales which 

share common items. The literature reviewed in the present 

study indicated that the factor analysis of PlklPI-derived scales 

was always confounded by spurious correlations due to iten- 

overlap among the scales. This problem can be overcome by 

applying the factor analytic technique suggested by Dr. R. 

Koopman and which was outlined in chapter 7. 

It was reported in Zxperizient 2 that although those who 

scored above and below the median on the P-I scale differed in 

terms of the discrepancy between their autonomic and verbal 

responses in the control condition, there was only a weak corre- 

lation between the F-I scale and the discrepancy scores in 

general. This phenomenon was attributed to the possibility 

that the relation between the 3-1 scale and the discrepancy 

scores was non-linear, as well as to the fact that the stress 

levels associzted with the three incidents in the experimental 

condition were reflected differentially by the SR and 3P indices. 

Another argument would be that the 3'-I items are somewhat 

ineffective in predicting the discrepancy scores, and that there 

is a need to modify the content of the scale to increase its 

correlation with the discrepancy scores. But such a venture 

is unlikely to be fruitful as long as the same stressful event 



is reflected differentially by the autonomic indices. A nore 

promising approach would be to use  oder rat or variables to 

increase the correlation between the P-I scale and the discre- 

pancy between the verbal response and the various autonomic 

indices. The latter approach: can be effective if the correlation 

between the F-I scale and the discrepancy scores is low because 

of heteroscedasticity (~hiselli and Sanders, 1967). 

It was previously reported in 3xperiment 2 that there is 

no evidence that sensitizers have a dominznt sympathetic 

system because of the zero correlation between the F-I scale 

and PWIF. But a dominant sympiithetic system is also character- 

ized by a relatively high frequency of GSR responses in the 

absence of a stressful stinulus (~ilverm~n et al., 1959). In 

this respect, it can be seen from Appendix H that the F-I 

scale correlated 0.34 (~~3.01) with the frequency of SR responses 

in the control condition. A se3arate analysis of the data 

showed thzt in the control con~ition, the frequency of SP 

responses correlated 0.88 ip0.001) with that of the SR 

responses, znd it also correlated 0.36 (p<O.O1) with the F-I 

scale. Thus, sensitizers do seen to have a dominant sympathetic 

system. k corollary of the above mentioned data, and the data 

reported in Sxperinent 2 as well as by Lazarus 2nd his associates, 

is that the 3-1 scale is a lzeasure of sympathetic dominance 

rather than the discrepancy between the autonomic and verbal 

indices of reactivity to a stressful stimulus. 
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This inventory is intended to investigate the relationship 

between a nu~ber of person~~lity variables. I need the results 

for a pilot study, and my line of activity for the coming year 

will desend on the analysis of the data. Your co-operation is 

very much appreciated. 3ut, if you have strong feelings against 

answering the inventory yo2 cac opt out. 

Your score will be treated confidentially; no identifica- 

tion material is required unLess you want to know your personal 

score. In the latter case, ?lease write down your I.D. number 

in the specified space on the ariswer sheet. Kesults can be 

obtained in two weeks tioe from me, in room AQ 6012, Tuesday 

and Thursday, 11:30 - 12:30. 

PkCICL3L3Ii3 

Please answer all statements. In case of uncert~inty, 

mark that response which is mst true most of the tizie. The 

omission of a statement will conplicate the analysis and inter- 

pretation of the data. 

Nork as fast as possiliie and record your first impression 

of each statement. This p~ceiure is essential to preserve the 

reliability of the inventory. Do not refer back to statements 

previously answered. Do not bother zbout any appzrent incon- 

sistency in your responding. If you come across a statement 

you have already answered, ?lease treat it as if you have seen 

it for the first time. 

Im~ortant. Prior to starting on the inventory, please indicate 



and sex in the specified sgace on the answer sheet. 

h A:.J?LZ 

T F 
1. Schizophreniz is a psychotic reaction. I==: = 
2. Classical conditioniag is a psychoanalytic 2= z 

concept. 

1. iQ hands and feet are usually warm enough. 
2. I am very seldom troabled by constipation. 

3. I find it hard to kee? I L ~  mind on a task or job. 

4 .  Most any time I would rather sit and daydream than do 
anything else. 

5. Ky family does not like the work I have chosen (or the 
work I intend to choose for my life work). 

6. 14y sleep is fitful and disturbed. 

7. I am liked by most peo2le who know me. 

8. I am happy most of the time. 

9. Criticism or scolding hurts me terribly. 

10. It makes me impatient to have people ask my advice or 
otherwise interrupt ne when I am working on something 
important. 

11. I have had periods in xhich I carried on activities without 
knowing later what I had been doing. 

12. I cry easily. 

I do not tire quickly. 

14. I am not afraid to handle money. 

15. It makes me uncomfortable to put on 2 stunt at a party 
even when others are doing the same sort of things. 

16. I frequently notice my hznd shakes when I try to do something. 

17. It does not bother me pwticularly to see animals suffer. 



I dream f requent ly  about th ings  t h a t  a r e  
myself. 

b e s t  kept  

Ny parents  and family fin2 Lore  fault  with me thzn they 
should. 

I have a reason f o r  f e e l i n ~  jealous of one o r  more members 
of my family. 

No one ca res  much what hap2ecs t o  you. 

I usuzl ly  expect t o  succeed i n  th ings  I do. 

I sweat very e a s i l y  even o n  cool  days. 

dhen i n  a group of people  1 hzve t roub le  th inking  of the  
r i g h t  th ings  t o  t a l k  about. 

I can e a s i l y  &a$e o ther  people a f r a i d  of me, and sometimes 
do f o r  t h e  fun of it. 

I am never happier than ::hen alone. 

L i f e  i s  a s t r a i n  on ne nuch of t h e  time. 

I am e z s i l y  embarrassed. 

I cannot keep my mind on one thing.  

I f e e l  anxiety about s o m t h i n g  o r  soaeone almost a l l  t h e  
time. 

I have been a f r a i d  of th ings  or  people t h a t  I knew could 
not  h u r t  me. 

I a m  not  usually self-conucious. 

People o f t e n  disapgoint  me. 

I f e e l  hungry almost a l l  t he  time. 

I worry Quite a b i t  over poss ib le  misfortunes.  

It makes me nervous t o  have t o  wait.  

37. I blush no rrore o f t en  t h a n  others .  

38. I sh r ink  from f a c i n g  a c r i s i s  or  d i f f i c u l t y .  

39. I sometimes f e e l  t h a t  1 am about t o  go t o  pieces.  

40. iJIy hands and f e e t  a r e  usual ly  warm enough. 



41. I work under a great deal of tension. 

42. I nave diarrhea once a sonth or more. 

43. 1 am very seldo~ troubled by constipation. 

44. I am troubled by att~cks of nausea. 

45. I have nightaares every ?ex nights. 

46. I find it hard to kee? 12y mind on a task or job. 

47. Ky sleep is fitful and di;:turbed. 

48. I wish I could be as k g p y  as others seem to be. 

49. I an certainly lacking in self-confidence. 

50. I am hapsy most of t h ~  tine. 

51. I have a great deal of stozach trouble. 

52. I certzinly feel useless at times. 

53. I cry easily. 

54. I do not tire quickly. 

55. I frequently notice my hand shakes when I try to do something. 

56. I have very few headaches. 

57. Sometimes when enbarrztesed, I break out in a sweat which 
annoys me greetly. 

58. I frequently find ayself worrying about something. 

59. I hardly ever notice my heart pounding and I am seldom 
short of breath. 

60. I have periods of sucn rest1essr:ess that I cannot sit 
long in a chair. 

61. 1 dream frequently abaut  things that are best kept to 
myself. 

62. I believe I am no more nervous than most others. 

63. I sweat very easily even on cool days. 

64. I am entirely self-confident. 



65. 1 have very few f e a r s  conpzred t o  my f r i ends .  

66. L i f e  i s  a  s t r a i n  f o r  ne nuch of the  t i n e .  

67. I am e a s i l y  embarrzssed. 

68. I worry over rconey arid business.  

69. I cannot keep my mind on one thing. 

70. 1 f e e l  anxiety about something o r  someone a i z o s t  a l l  t he  
t i n e .  

71. Sometimes I becone s o  exci ted  t h a t  X f i n d  i t  hard t o  g e t  
t o  s leep .  

72. I have been a f r a i d  o f  th ings  o r  people t h a t  I knew could 
not  h u r t  me. 

73. 1 au i nc l ined  t o  take th ings  hard. 

74. 1 a m  more s e n s i t i v e  than a o s t  o ther  people. 

75. I ax  unusually self-conscious.  

76. I have sometines f e l t  t h a t  d i f f i c u l t i e s  were $ l ing  up so  
high t h a t  I could not  overcome them. 

77. I am usual ly  calm and not e a s i l y  upset.  

78. A t  t imes I th ink  I zz no good a t  a l l .  

79. I f e e l  hungry almost a l l  t h e  time. 

80. I worry q u i t e  a  b i t  over poss ib le  misfortunes.  

81. I t  makes me nervous t o  have t o  w a i t .  

82. I have had se r iods  i n  which I l o s t  s l e e p  over worry. 

83. I must admit t h a t  I have s o s e t i n e s  been worried beyond 
reason over something t h a t  r e a l l y  d id  not  matter.  

84. I a z  a high-strung person. 

85. 1 p r a c t i c a l l y  never blush. 

86. 1 blush no nore o f t e n  than o thers .  

87. I am o f t e n  a f r a i d  t h a t  I a m  going t o  blush. 

88. I shr ink  from fac ing  a c r i s i s  o r  d i f f i c u l t y .  



89. I sometimes f e e l  t h a t  I an a L o ~ t  t o  go t o - p i e c e s .  

90. I wake up freshed and res t ed  n o s t  nornings. 

91. iGy hands and f e e t  a r e  usual ly  w a r m  enough. 

92. hiy d a i l y  l i f e  i s  f u l l  o f  th ings  t h z t  keep me i n t e r e s t e d .  

93. There s e e m  t o  be a i m p  i n  my t h r o a t  much of t h e  time. 

94. h c e  i n  a while I th ick  of things too  bad t o  t a l k  about. 

95. A t  t imes 1 have f i t s  of laughing 2nd cry ing  t h e t  I cannot 
cont ro l .  

96. I f e e l  t h a t  i t  i s  c e r t z i n l y  bes t  t o  keep my mouth shut  
when I ' m  i n  t rouble .  

f i n d  hard t o  keep ny mind t a s k  job. 

98. I seldom worry about my hea l th .  

99. I have had 2eriods of d a y s ,  weeks, o r  months when I 
couldn ' t 'ket going". 

100. kiy s l e e ?  is  f i t f u l  and d is turbed .  

101. Much of t n e  time ny need  seeras t o  h u r t  a l l  over. 

102. I a m  i n  j u s t  as good 2hysical h e a l t h  as most of my f r i ends .  

103. I p re fe r  t o  pass by school f r i e n d s ,  o r  people I k ~ o w  but 
have not  seen f o r  a  long t i c e ,  unless  they speak t o  me f i rs t .  

104. I a m  almost never bothered by 2zins  over t h e  h e a r t  o r  i n  
my chest .  

105. I a m  a good mixer. 

106. I wish I could be a s  h a p g  z s  o the r s  seem t o  be. 

107. Xost of t h e  time I f e e l  blue. 

108. I an ce r t a in ly . l ack i r ,g  i n  self-confidence.  

109. I usua l ly  f e e l  t h a t  l i f e  i s  xor tn  while. 

110. It takes a l o t  of argt.mer,t t o  convince most people of the  
t r u t h .  

111. I th ink  most people would l i e  t o  g e t  ahead. 



112. I do many th ings  which i r e g r e t  af terwards (I  r e g r e t  
th ings  more or  more d f t en  than o the r s  seen t o ) .  

113. I have very few q u z r r d s  with members of my family.  

114. Ply hardes t  b a t t l e s  a r e  with myself. 

115. I have l i t t l e  o r  no t roub le  with my rmscles twi tching  or  
jumping. 

116. I don ' t  seem t o  ca re  vhat happens t o  me. 

117. Kuch of t h e  time I f e e l  z s  if I have done something 
wrong o r  e v i l .  

118. 1 am happy nos t  of t h e  time. 

119. Some people a r e  so bossy t h a t  i f e e l  l i k e  doing the  
opposite of what they reques t ,  even though I know they 
a r e  r i g h t .  

120. Often I f e e l  a s  i f  t h e r e  i s  a t i g h t  band about my head. 

121. I seem t o  be about as cz2able and smart as most o the r s  
around me. 

122. Xost people %ill use sosewhat u n f a i r  means t o  ga in  p r o f i t  
o r  an advantage r a . t i ~ e r  than t o  l o s e  i t .  

123. Often I c a n ' t  understznd why I have been s o  c ross  and 
groucny . 

124. I do not  worry about cetching d iseases .  

125.  I cornonly wonder what hidden reason a n ~ t h e r  person may 
have f o r  doing sonething f o r  me. 

126. Cr i t i c i sm o r  scold ing  h u r t s  me t e r r i b l y .  

127. i4y conduct i s  l a r g e l y  cont ro l led  by t h e  customs of those 
about me. 

128. I c e r t a i n l y  f e e l  use less  a t  times. 

129. A t  t i n e s  I f e e l  l i k e  picking a f i s t  f i g h t  with someone. 

130. I have of ten  l o s t  out on tn ings  because I cou ldn ' t  make 
up my mind soon enough. 

131. It makes me impat ient  t o  have people ask my advice or  
otherwise i n t e r r u p t  me when I a m  working on something 
important. 



132. i4ost n i g h t s  I go t o  s l e e 2  without  thoughts  o r  i d e a s  
bo the r ing  me. 

133. I c r y  e a s i l y .  

134. I cannot understand wh3t i read as x e l l  as I used t o .  

135. I nave never  f e l t  b e t t e r  i n  my l i f e  t han  i do now. 

136. I r e s e n t  having a n y m e  t t k e  he s o  c l e v e r l y  t h a t  1 have 
had t o  admit t h a t  i t  was one on me. 

137. 1 do no t  t i r e  quickly .  

f l i k e  t o  s tudy  and t h i n g s  t h a t  I am working at .  

139. I l i k e  t o  know soffie i r ipor tant  people because i t  makes me 
f e e l  important .  

140. It makes me uncomfort2ble t o  pu t  on a s t u n t  a t  a p a r t y  
even when o t h e r s  a r e  doing t h e  same s o r t  of t h ings .  

141. I f r e q u e n t l y  have t o  fight a g a i n s t  showing t h a t  I a m  
bashfu l .  

142. I seldom o r  ever  have d i z z y  s p e l l s .  

143. bly memory seems t o  be 211 r i g h t .  

144. I am worried about s ex  r a t t e r s .  

145. I f i n d  i t  hard t o  m k e  tklk when I meet new people. 

146. I a m  a f r a i d  of l o s i n g  ny nind.  

147. I f r e q u e n t l y  n o t i c e  ray nand shakes when I t r y  t o  do 
something. 

148. 1 can read  a l o n g  w h i l e  t:ithout t i r i n g  my eyes. 

149. I f e e l  weak a l l  over m c h  of t h e  time. 

150. I have very  few headaches. 

151. Sometimes, when embtrrassed,  I break ou t  i n  a sweat which 
annoys me g r e a t l y .  

152. I have had no d i f f i c ~ l t y  i n  keeping my balance i n  walking. 

153. I wish I were n o t  s o  shy.  

154. I enjoy many d i f f e r e n t  k inds  of g l ay  and r e c r e a t i o n .  



155. I n  walking I am very c z r e f u l  t o  s t e p  over.sidewalk cracks.  

156. I f requent ly  f ind  myself b;orry i n g  about something, 

157. I hardly ever n o t i c e  my hea r t  2ounding and I a m  seldom 
s h o r t  of breath.  

158. I g e t  mad e a s i l y  and theL get  over i t  soon. 

159. I brood a g r e a t  dea l .  

160. I hzve periods of such g-re!:.t r e s t l e s s n e s s  t h a t  I cannot 
s i t  long i n  a  cha i r .  

161. I dream f requent ly  zbout things t h c ~ t  a r e  bes t  kept t o  
myself. 

162. I be l i eve  I am no more nervous than most o thers .  

163. I have few or  no pairis. 

164. I have d i f f i c u l t y  i n  s t a r t i n g  t o  do things.  

165. It i s  s a f e r  t o  t r u s t  nocody. 

166. Once a week o r  ofteiier I Secoxe very exci ted.  

167. When i n  a group of 2e32le I have t roub le  th inking  of the  
r i g h t  th ing  t o  talk zbou t .  

168. When I leave  home X do not -,;wry about whether t h e  door 
i s  locked ar~d t h e  windoxs a r e  closed. 

169. I have o f t en  Tel t  t h a t  s t r r . t - ~ e r s  were looking a t  me 
c r i t i c a l l y .  

170. I d r i n k  an unusually : a g e  mount  of water every day. 

171. I a m  always disgusted with the  l z w  when a c r i o i n a l  i s  
f reed  through the  argunent o: a m a r t  lawyer. 

172. I work under a g r e a t  dea l  of  tension.  

173. I an l i k e l y  not  t o  sps i k  t o  people a n t i 1  they speak t o  me. 

174. L i fe  i s  a  s t r a i n  f o r  zie uuch of t h e  time. 

175. I n  school I found it very hzrd t o  t e l k  before the  c l a s s .  

176. Even when I an with people I f e e l  lonely  nuch of t h e  time. 

177. I t h i n k  nea r ly  anyone would t e l l  a l i e  t o  keep out  of 
t rouble .  



178. I am easily embarrassed. 

179. I worry over money and business. 

180. I easily become impatient with people. 

181. I feel anxiety about something or someone almost all the 
time . 

182. Sometimes I become so excited that I find it hard to get 
to sleep. 

183. I forget right away what people say to ne. 

184. I usually have to st02 and think before 7 act even in 
trifling matters. 

185. Often I cross the street in order not to meet someone I 
see. 

186. I often feel as if things were not real. 

187. I have a habit of cowting things that are not important 
such as bulbs on electric signs, and so forth. 

188. I have strange and aeculiar thoughts. 

189. I have been afraid of things or people that I knew could 
not hurt me. 

190. I have no dread of going into a room by myself where other 
people hzve already gathered and are talking. 

191. I have more trouble concentrating than others seem to have. 

192. I nave several times given ug doing a thing beczuse I 
thought too little of uy ability. 

193. Bad words, often terrible words, come into njt mind and I 
cannot get rid of then. 

194. Soastimes some unimportant thought will run through my 
mind and bother me for days. 

195. Al~ost every day something happens to frighten me. 

196. I am inclined to take things hard. 

197. I an more sensitive then most other people. 

198. At periods mind seems to work more slowly than usual. 

199. I very seldom have spells of the blues. 



200. I wish I could get over worrying about things I have said 
that may have injured other people's feelings. 

201. 3eople often disap2oint me. 

202. I feel unzble to tell znyone all about myself. 

203. lriy plans have frequently seened so full of difficulties 
that I have had to give them up. 

204. Often, even though everything is going fine for me, I 
feel that I don't care about znything. 

205. I have sometimes felt that difficulties were piling up so 
high that I could not overcoae them. 

206. I often think, "I wish I were a child again." 

207. It makes me feel like a failure when I hear of the 
success of someone I know well. 

208. I am apt to take disappointments so keenly that I can't 
put them out of my nind. 

209. At times I think I am no good at all. 

210. I worry quite a bit over possible misfortunes. 

211. I am apt to pass up so~ething I want to do because others 
feel that I am not going aboclt it in the right way. 

212. I have several tines had a change of heart zbout my life 
work. 

213. I have a daydream life about which I do not tell other 
people. 

214. I have often felt gilty because I have pretended to feel 
more sorry about something than I really was. 

215. I feel tired a good deal of the tine. 
- 

216. I sometimes feel that A am about to go to pieces. 

217. I have nightmares every few nights. 

218. I have not lived the right kind of life. 

219. I sometimes keep on at a thing until others lose their 
patience with me. 

220. I am certainly lacking in self-confidence. 



221. I do many things which I regret afterwards (I regret 
things nore or more often than others seem to). 

222. Xuch of the time I feel as if I have done sonething wrong 
or evil. 

223. Someone has it in for me. 

224, I believe I am being plotted against. 

225. I an afraid when I look down from a high place. 

226. I do not have a great fear of snakes. 

227. There is very little love a d  companionship in my family 
as conpared to other homes. 

228. I have been disappointed in love. 

225. Once a week or oftener I become very excited. 

230. At times I have been so entertained by the cleverness of 
a crook tnzt I have hoped he would get by with it. 

231. I have often felt that strangers were looking at xne 
critically. 

232. Once in a while I fed hate toward mexnbers of my family 
whom I usually love. 

233. Life is a strain for me much of the time. 

234. %en when I an: with people I feel lonely ffiuch of the time. 

235. Once in a while I think of things too bad to talk about. 

236. I am sure I get a raw deal from life. 

237. I am easily embarrassed. 

238. No one seems to understand me, 

239. I usually have to stop and think before I act even in 
trifling matters. 

240. 3ad words, often terrible words, come into my mind and I 
cannot get rid of them. 

241. Sometimes some unimportant thought will run through my 
mind and bother me for days. 

242. I am inclined to take things hard. 



243. People say i n s u l t i n g  and vulgar  th ings  about me. 

244. Even when I a m  with peo;>le I f e e l  lonely  ~ u c h  of t h e  time. 

245. When I am f e e l i n g  very hhspy and a c t i v e ,  someone who i s  
b lue  o r  low w i l l  s 2 o i l  i t  a l l .  

246. People of ten d i sapso in t  me. 

247. I f e e l  unable t o  t e l l  anyone a l l  about myself. 

248. If given t h e  chance 1 could do some th ings  t h a t  would be 
of g r e a t  benef i t  t o  the  world. 

249. A t  t imes I have worn nyse l f  out by undertaking too  much, 

250. It makes me f e e l  l i k e  a f z i l u r e  when I hear  of the  
success  of someone I know well .  

251, I am a p t  t o  take  disappointnents  s o  keenly t h a t  1 c a n ' t  
put them out of my mind. 

252. It bothers  me t o  have someone watch me a t  work even though 
I know I can do i t  well .  

253. A t  t imes I th ink  I am no good a t  a l l .  

254. One o r  more members of my family i s  very nervous. 

255. It makes me nervous t o  have t o  w a i t .  

256. I do no t  mind meeting s t r sngers .  

257. 1 f e e l  l i k e  g iv ing  up quickly when th ings  go wrong. 

258. I am a f r a i d  of f i n d i n g  ayse l f  i n  a c l o s e t  o r  small closed 
place.  

259. I have o f t e n  f e l t  g u i l t y  because I have pretended t o  f e e l  
more so r ry  about something than I r e a l l y  was. 

260. I sometimes f e e l  t h a t  I am about t o  go t o  pieces .  

Thank you. 



APPEMDIX B 

Age, Sex, Scores on the SD, AU, I i -S and F-I Scales, and 

Discrepancy Scores for 69 Subjects in Experiment 1 

-- -- -- - - - - - 

ID AGE: SEX SCALE DISCRE?ANCY 

s c m  
SD NA R-S F-I 



Appendix 3 continued 

ID AGE SSX SCALE DISCREPANCY 

SCORE 
SD MA R-S F-I 



APPESDIX C 

Common Items Assigned to Each of the 

R-St F-I, SD and NA Scales 

SCALE COI4i*?ON I T 3 Q  I A Z E U D  AS IN AP?EI:'I~IX A 

F-I 

SD 

MA 



APPBliDIX D 

Age and Sex of 50 P s y c h i a t r i c  ? a t i e n t s  Reported i n  

Bxperiment 1; and The i r  Scores  on the -  SD, Yi, 

R-S and F-I S c a l e s ,  and the  3 S c a l e  

of t h e  ~*MPI" 

ID AGE SEX F SD PIA R-S F-I 



ID AG3 SXX F SD MA R-S F-I 

3t An attempt was made t o  s e l e c t  s u b j e c t s  froin a low age group, 

whenever poss ib le ,  and whose P scores  was l e s s  than o r  equal 

t o  16. 



APPENDIX E 

SD, MA, R-S AND F-I SCALE; 

This inventory is intended to investigate the relationship 

between a number of personality variables. I need the results 

for a pilot study, and my line of activity for the coming year 

will depend on the analysis of the data. Your co-operation is 

very much appreciated. But, if you have strong feelings 

against answering the inventory you can opt out. 

Your score will be treated confidentially; no identifica- 

tion material is required unless you want to know your personal 

score. In the latter case, please write down your I.D. number 

in the specified space on the answer sheet. 

PRGC2DLm3 

Please answer all statenients. In case of uncertainty, 

mark that response which is most true most of the time. The 

omission of a stateaent will com2licate the analysis and inter- 

pretation of the bata. 

Mork as fast as possible and record your first impression 

of each stztement. This procedure is essential to preserve the 

reliability of the inventory. Do not refer back to statements 

previously answered. Do not bother about any apparent incon- 

sistency in your responding. If you come across a statement 

you have already mered, ?lease treat it as if you have seen 

it for the first time. Ia~ortant. Prior to starting on the 

inventory, please indicate and sex in the specified space 



on the answer sheet. 

S kl4PLE 

1. Schizo~hrenia is a 2sychotic reaction. F 1 T -  - 
2. Classical conditioning is a psychoanalytic 2 - 

concept. - 

Ny hands and feet are usually warm enough. 

I am very seldom troubled by constipation. 

I find it hard to keep my mind on a task or job. 

Nost any time I would rather sit and daydream than do 
anything else. 

My family does not like the work 1 have chosen (or the 
work I intend to choose for my life work). 

i4y sleep is fitful and disturbed. 

I am liked by most people who know me. 

I am happy most of the time. 

Criticism scolding hurts me terribly . 
It makes me inpatient to have peo2le ask my advice or 
otherwise interrupt me when I am working on something 
important. 

I have had periods in which I carried on activities without 
knowing later what I hzd been doing, 

I cry easily. 

I do not tire quickly. 

I am not afraid to handle money. 

It makes me uncomfortable to put on a stunt at a party 
even when others are doing the sane sort of things. 

16. I frequently notice my nand shakes when I try to do something. 

17. It does not bother me particularly to see animals suffer. 

18, I dream frequently about things that are best kept to myself. 



19. My parents  and family f i n d  more fault with me than  they 
should. 

20. I have a reason f o r  f e e l i n g  jealous of one o r  more members 
of my family. 

21. No one cz res  much what happens to.  you. 

22. I usua l ly  expect t o  succeed i n  th ings  I do. 

23. I sweat very e a s i l y  even on cool  days. 

24. When i n  a group of peo?le I have t roub le  th inking  of t h e  
r i g h t  th ings  t o  t a l k  about. 

25. I can e a s i l y  make o the r  people a f r a i d  of me, and soaetimes 
do f o r  t h e  fun  of i t .  

26, I a m  never happier  than when alone. 

27, L i f e  is  a s t r a i n  on me much of t h e  time. 

28. I am e a s i l y  embarrassed. 

29. I cannot keep my mind on one thing.  

30. I f e e l  anxie ty  about something o r  someone almost a l l  t h e  
time . 

31, I have been a f r a i d  of th ings  o r  people that I knew could 
no t  hurt me. 

32. I am no t  usual ly  self-conscious.  

33. People o f t e n  d isappoin t  me. 

34. I f e e l  hungry almost a l l  t h e  time. 

35. I worry q u i t e  a b i t  over poss ib le  misfortunes. 

36. It makes me nervous t o  have t o  wait. 

37. I blush no more o f t e n  than others .  

38. I shr ink  from fac ing  a c r i s i s  o r  d i f f i c u l t y .  

39. I sometimes f e e l  t h a t  I a m  about t o  go t o  s i eces .  

40, I work under a g r e a t  d e a l  of tension. 

41. -1 have d i a r r h e a  once a month o r  more, 



42. I am troubled by attacks of nausea. 

43. I have nightmares every few nights. 

44. I wish I could be as hagpy as others seem to be. 

,.. 45. I have a great deal of stornsch trouble. 

46. I certainly feel useless at times. 

47. I have very few headaches. 

48. Sometimes when embarrassed, I break out in a sweat which 
annoys me greatly. 

49. I frequently find myself worrying about something. 

50. I hardly ever notice my heart pounding and I am seldom 
short of breath. 

51. I have periods of such restlessness that I cannot sit 
long in a chair. 

52. I believe I am no more nervous than most others. 

53. I am entirely self-confident, 

54. I have very few fears compared to my friends. 

55.  I worry over money and business. 

56. Sometimes I become so excited that I find it hard to get 
to sleep. 

57. I am nore sensitive than nost other people. 

58. I am unusually self-conscious. 

59. I have soiaetimes felt that difficulties were piling up so 
high that I could not overcome them. 

60. I am usually caln and not easily upset. 

61. I have had periods in which I lost sleep over worry. 

62. I must admit that I have sometimes been worried beyond 
reason over something that really did not matter. 

63. I am a high-strung person. 

64. I practically never blush. 



65. I a m  o f t e n  a f r a i d  t h a t  1 am going t o  blush. 

66. I wake up freshed and r e s t e d  most mornings. 

67. ANY d a i l y  l i f e  i s  f u l l  of th ings  t h a t  keep me i n t e r e s t e d .  

68. There seems t o  be a lump i n  my t h r o a t  much of t h e  time. 

69. Once i n  a while I th ink  of th ings  too bad t o  t a l k  about. 

70. A t  t imes I have f i ts  of laughing and cry ing  t h a t  I cannot 
cont ro l .  

71. I f e e l  t h a t  i t  i s  c e r t a i n l y  bes t  t o  keep my mouth shut  when 
I ' m  i n  t rouble.  

72. I seldom worry about my heal th .  

73. I have had periods of days,  weeks, o r  months when I 
couldnl t "get going. " 

74. K ~ c h  of t h e  time my head seems t o  h u r t  a l l  over. 

75. I a m  i n  j u s t  as good physical  h e a l t h  as most of ny f r i ends .  

76. I p re fe r  t o  pas s  by school f r i e n d s ,  o r  people I know-but 
have not  seen f o r  a long t i n e ,  un less  they speak t o  me 
first. 

77. I am almost never bothered by pains  over t h e  h e a r t  o r  i n  
my ches t .  

78. I am a good mixer. 

79. Most of the  time I f e e l  blue. 

80. I usua l ly  f e e l  t h a t  l i f e  i s  worth while. 

81. It takes  a l o t  of argument t o  convince most peo2le of 
t h e  t r u t h .  

82. I th ink  most people would l i e  t o  g e t  ahead. 

83. I do many th ings  which I r e g r e t  af terwards (I r e g r e t  th ings  
more or  nore o f t en  than o the r s  seem t o ) .  

84. I have very few q u a r r e l s  with members of my family. 

85. &ly hardes t  b a t t l e s  a r e  with rriyself. 

86. I have l i t t l e  o r  no t roub le  with ny muscles twi tching  o r  
j urnping. 



I don ' t  seem t o  ca re  what happens t o  me. 

Nuch of t h e  time I f e e l  as i f  I have done something wrong 
o r  e v i l .  

Some people a r e  s o  bossy t h a t  I f e e l  l i k e  doing t h e  
opposite of what they reques t ,  even though I know they 
are r i g h t .  

Often I f e e l  as i f  t h e r e  i s  a t i g h t  band about my head. 

I seen t o  be about as capable and smart as most o the r s  
around me. 

Nost people w i l l  use somewhat u n f a i r  means t o  ga in  p r o f i t  
o r  an advantage r a t h e r  than t o  l o s e  it. 

Often I c a n ' t  understand wny I have been so  c r o s s  and 
grouchy. 

I do not  worry about ca tching  d iseases .  

I commonly wonder what hidden reason another  person may 
have f o r  doing something f o r  me. 

IIiy conduct is  l a r g e l y  con t ro l l ed  by t h e  -customs of those 
about me. 

A t  times I f e e l  l i k e  picking a f is t  f i g h t  with someone. 

I have o f t e n  l o s t  out on th ings  because I couldn ' t  make 
up my mind soon enough. 

Kost n i g h t s  I go t o  s l e e p  without thoughts o r  ideas  bothering 
me. 

I cannot understand what I read as we l l  as I used to .  

I have never f e l t  b e t t e r  i n  my l i f e  than I do now. 

I r e s e n t  hzving anyone take  me s o  c l e v e r l y  t h a t  I have had 
t o  admit t h a t  it was one on me. 

I l i k e  t o  s tudy and read about th ings  t h a t  I am working at.  

I l i k e  t o  know some important peo3le because i t  makes ne 
f e e l  important. 

I f requent ly  have t o  f i g h t  aga ins t  showing t h a t  I am bashful. 

I seldom o r  ever  have dizzy s 2 e l l s .  



107. My memory seems t o  be a l l  r i d h t .  

108. I a m  worried about sex matters ,  

109. I f ind  it hard t o  nake t a l k  when I meet new people. 

110. I a m  a f r a i d  of l o s i n g  my mind. 

111. I can read a long while without t i r i n g  ny eyes. 
C 112. I f e e l  weak a l l  over much of t h e  time. 

113. I have had no d i f f i c u l t y  i n  keeping my balance i n  walking. 

114. I wish 1 were not  so  shy. 

115. I enjoy many d i f f e r e n t  kinds of play and rec rea t ion .  

116. I n  walking I a m  very c a r e f u l  t o  s t e p  over sidewalk cracks. 

117. I g e t  mad e a s i l y  and then g e t  over i t  soon. 

118. I brood a g r e a t  dea l .  

119. I have few o r  no 2ains. 

have d i f f i c u l t y  i n  s t a r t i n g  things.  

121. It i s  s a f e r  t o  t r u s t  nobody. 

122. Once a week o r  o f t ene r  I become very exci ted.  

123. When I leave  home I do not  worry about whether the  door 
i s  locked and t h e  windows a r e  closed. 

124. I have o f t en  f e l t  t h a t  s t r a n g e r s  were looking a t  me 
c r i t i c a l l y .  

125. I d r ink  an unusually l a r g e  amount of water every day, 

126. I a m  always disgusted with t h e  l a w  when a cr iminal  is 
f reed  through t h e  a r g u e n t  of amart lawyer. 

127. I xork under a g r e a t  deal of tension.  

128. I an l i k e l y  not  t o  speak t o  people u n t i l  they speak t o  me. 

129. I n  school I found i t  very hard t o  t a l k  before t h e  c l a s s .  

130. Even when I am with  people I f e e l  lonely  much of t h e  time. 

131. I th ink  nea r ly  anyone would t e l l  a l i e  t o  keep out of 
t rouble .  



132. I e a s i l y  become impat ient  with people. 

133. I f o r g e t  r i g h t  away what people say t o  me. 

134. I usua l ly  have t o  s t o p  and th ink  before I a c t  even i n  
t r i f l i n g  matters .  

135. Often I c ross  t h e  s t r e e t  i n  order  not  t o  meet someone 
I see.  

136, I o f t e n  f e e l  as i f  th ings  were no t  r e a l .  

137. I have a h a b i t  of counting th ings  that a r e  no t  important 
such as bulbs on e l e c t r i c  s igns ,  and s o  f o r t h .  

138. I have s t r ange  and pecu l i a r  thoughts, 

139. I have no dread of going i n t o  a room by myself where 
o the r  people have a l ready gathered and a r e  ta lk ing .  

140. I have more t roub le  concent ra t ing  than  o t h e r s  seem t o  have. 

141. I have severa l  t i n e s  given up doing a th ing  because I 
thought too  l i t t l e  of my a b i l i t y .  

142. Bad words, o f t en  t e r r i b l e  words, come i n t o  my mind and I 
cannot g e t  r i d  of them. 

143. dometimes some unimportznt thought w i l l  run through my 
mind and bother  me f o r  days. 

144. Almost every day something happens t o  f r i g h t e n  me. 

145. A t  per iods my mind seems t o  work more slowly than  usual. 

146. I very seldom have s p e l l s  of t h e  blues.  

147. I wish I could g e t  over worrying about th ings  I have s a i d  
t h a t  may have in ju red  o the r  people 's  f e e l i n g s ,  

148. I f e e l  unable t o  t e l l  anyone a l l  about nyself .  

149. My plans have f requent ly  seemed s o  f u l l  of d i f f i c u l t i e s  
t h a t  I have had t o  give them up. 

150. Often, even though everything i s  going f i n e  f o r  me, I 
f e e l  t h a t  I don ' t  c z r e  about anything. 

1. I of ten  th ink ,  "1 wish I were a c h i l d  again," 

2. It makes me f e e l  l i k e  a f a i l u r e  when I hear  of t h e  
success  of someone I know well. 



3. I am a p t  t o  take  disappointments s o  keenly t h a t  I c a n ' t  
put them out of my mind. 

4. I a m  a p t  t o  pass up aonetning I want t o  do because o the r s  
f e e l  t h a t  I am not  going about i t  i n  t h e  r i g h t  way. 

5. I have severa l  t i ~ e s  had a change of h e a r t  about my l i f e  
work. 

c 6. I have a daydrem l i f e  about which I do not  t e l l  o the r  
people. 

P 

B 7. I have o f t e n  f e l t  g u i l t y  because 1 have pretended t o  f e e l  
more so r ry  about soinethicg than I r e a l l y  w a s .  

8. I f e e l  t i r e d  a good d e a l  of t h e  time. 

9. I have not  l i v e d  t h e  r i g h t  kind of l i f e .  

10. I sometimes kee? on a t  a th ing  u n t i l  o t h e r s  l o s e  t h e i r  
pat ience with me. 

11. Someone has it i n  f o r  me. 

12. I be l i eve  I a m  being p lo t t ed  agains t .  

13. I a m  a f r a i d  when I look down from a high place.  

14. I do not  have a g r e a t  f e a r  of snakes. 

15. There i s  very l i t t l e  love and companionship i n  my family 
a s  compared t o  o ther  hones. 

16. I have been disappointed i n  love.  

17. A t  t imes I have been s o  en te r t a ined  by t h e  c leverness  of a 
crook t h a t  I have hoped he would g e t  by with it. 

18. Once i n  a while I f e e l  h a t e  toward menibers of my family 
whom I usua l ly  love.  

19. I a m  c e r t a i n l y  l ack ing  i n  self-confidence. 

20. I sun su re  I g e t  a raw d e a l  from l i f e .  

21. No one seems t o  understand me. 

22. People say i n s u l t i n g  and vulgar  th ings  about me. 

23. When 1 - a m  f e e l i n g  very hzp2y and a c t i v e ,  someone who is 
blue  o r  low w i l l  s p o i l  it a l l .  
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24. I f  given t h e  chance I could do some th ings  t h a t  would be 
of g r e a t  b e n e f i t  t o  the  world. 

25. A t  times I have worn ayse l f  out by undertaking too  much. 

26. It bothers  me t o  have soneone watch ne at  work even though 
I know I can do i t  well .  

27. One o r  more members of ny faziily i s  very nervous. 

28. I do not  mind iaeeting s t rangers .  

29. I f e e l  l i k e  giving u? quickly when th ings  go wrong. 

30. I am a f r a i d  of f i n d i n g  rayself i n  a c l o s e t  o r  mal l  
closed plzce. 

31. A t  t imes I th ink  I an no good a t  a l l .  

32. I a m  inc l ined  t o  t ake  th ings  hard. 

Thank you. 



I n s t r u c t i o n s  f o r  t h e  ICAACL ( GI Forn 

On this sheet  you w i l l  f i n d  words which descr ibe  d i f f e r e n t  

k inds  of moods and f e e l i n g s .  I;!ark an X i n  t h e  boxes beside the  

words which descr ibe  how g e n e r a l l y  f e e l  - every day. Some 

of t h e  words m y  sound a l i k e ,  but we want you t o  check a l l  the  

words t h a t  descr ibe  your f e e l i n g s .  .~iork rap id ly .  

I n s t r u c t i o r s  f o r  t h e  I~IAACL (T ) Forn 

Mark those words which descr ibe  how f e e l  now - a f t e r  

t h e  second f i l n .  Xork fast.  



A?EEilDIX G 

Age, Sex and Testing Dates for 59 Subjects 

in Experiment 2" 

FIRST 
ID SEX AG3 SSSSION 

SECOND 
SESSION 

THIRD 
SESSION 
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Appendix G continued 

FIRST SECOND THIRD 
I D  SEX AGE S3SSIOIL' SESSION SESSIGN 

- - - 

' Missing I D S  correspond to those subjects who were deleted 

because of incomplete data. 



A P P E N D I X  H 

C O R R E L A T I O N  M A T R I X  F O P  THF S C A L E S  AND 

P H Y S I O L O G I C A L  V A R  I A B L E S  R E P O R T E D  I N  

E X P E R I M E N T  2 r A N D  THE A S S O C I A T E D  M E A N  

SCORES AND STANOAR) DFV I A T I O N S .  



C n R R E L A T I  O N S  

D S  
M S  
R S  
1 F 
A N X  AV 
D E P A V  
H O S A V  
ANX DF 
D E P D C  
H O S D F  
A N X L  
DEPL 
H O S L  
M I  N l  
M  I N 2  
M  IN3 
M I  N4 
M I N S  
M I  N6 
M I N 7  
M  I N 8  
M A X 1  
M A X 2  
MAX 3 
M A X 4  
M A X 5  
M A X 6  
M A X 7  
M A X R  
D I F l  
D I F 2  
D I F 3  
D 1 F 4  
D1F5 
D I F6 
D I F 7  
D IF8 
A 1 
A 2  
A 3  
A 4  
A 5  
A 6  
A 7 
A 8  
8 1 
B  2 
8 3  
8 4  
85 
B 6  
87  



C O R R E L A T I O N S  

C 6  
C 7  
C 8  
T R  1 
T R 2  
T R 3  
T R 4  
T R 5  
T R 6  
T R 7  
T R 8  
S 1 
52 
S 3  
S 4  
S S  
S 6  
57 
SB 
P V C O Y  
P V E X P  
P V O T F  
S R D  1 
S R D 2  
SRD 3 
S R 0 4  
SRD5 
S R D 6  
SRD7 
S R 0 8  
M I V  I - ?  
Z o S t O I F 3 5 7  
3L 1 
B L 2  
BL3 
BL 4 
BL5 
B L 6  
B L 7  
EL8 
SRDAV 
SRORA 
M A X A V  
M A X B A  
M I N A V  
M I N F 1 4  
0 I F A V  
D I F B A  
B L A V  
BLBA 
A A V  
ABA 
BAV 
BBA 
T R A V  
T R B A  
SAV 
SEA 



C O F R L L A T I  O K s  

D S  
M S  
R S  
I F  
A N X A V  
D E P A V  
H O S A V  
A N X D F  
D  EPDF 
HO SDF 
A  NX L 
D E P L  
H O S L  
M I  N l  
M I N 2  
M  I N 3  
M I  N 4  
M I V 5  
M IN6 
M I N 7  
M  IN8  
M A X 1  
M A X 2  
M A X 3  
M A X 4  
M A X 5  
M A X B  
M A X 7  
M A X B  
D I F l  
D I F 2  
D I F 3  
D I F 4  
D I F 5  
D I F d  
D 1 ' 7  
D IF8 
A 1  
A 2  
A 3  
A 4  
A 5  
A 6  
A 7 
A 8  
6 1 



C 6  
C 7  
C9 
T R 1  
T Q 2  
T Q 3  
T R 4  
T R 5  
T R 6  
TR 7 
TRR 
S 1  
52 
53 
5 4  
S 5  
S 6  
S 7  
SB 
P V t O N  
P V E X P  
P V D  I F  
S R 3  1 
S R D 2  
S R D 3  
S R D 4  
S R D S  
SRD 6 
S R D 7  
S R D 8  
M I N I - 7  
Z o S t D I F 3 5 7  
EL1 
EL 2 
BL3 
B L 4  
BL 5 
BL6 
B L 7  
BL8 
S R D A V  
SRDBA 
MAX AV 
MAXRA 
M I N A V  
M I  N B A  
D I F A V  
O I F B A  
B L A V  
B L B A  
A A V  
A  B A  
B AV 
B B A  
T R A V  
T R B A  
SA V  
S P A  

C O F R E L A T  I O N S  



DS 
M S  
R S  
I F  
A N X A V  
D E P A V  
H O S A V  
A N X D F  
DFPDF 
HOSDF 
A N X L  
DEPL 
H O S L  
M  I N 1  
M I N 2  
M I Y 3  
M I N I  
M I N 5  
M IN6  
M I  N7 
M I N 8  
M A X 1  
M A  X 2  
M A X  3 
M A X 4  
M A X 5  
M A X 6  

C O R R E L A T  I O N S  

- a 0 1  - a 0 5  - a 0 6  
- a 2 5  - a 2 7  - a 2 7  
- a 1 4  - a 1 4  - a 1 3  
- a 1 1  - a 1 4  - a 1 7  

a 9 8  a 9 6  a q 6  
1.00 a 9 8  a 9 8  

a 9 9  0 9 9  a 9 8  
a 9 9  a 9 9  1.00 
097 a 9 7  a 9 9  
0 9 8  a g e  0 9 9  
a 9 6  a 9 6  a 9 7  
a 9 5  a 9 5  a 9 6  
a 9 8  a 9 6  a 9 6  

1 a 0 0  a 9 9  a 9 8  
a 9 9  1 m O C  a 9 9  
a 9 8  b 9 9  1  a 3 0  
096 a 9 7  a 9 8  
a 9 7  a 9 8  a 9 8  
095 a 9 5  a 9 6  
a 9 4  0 9 5  096  
a 1 6  a 1 6  a 1 5  

- a 0 1  a05 a 0 1  
a02  a 1 0  a l l  

- 0 0 2  a04 a 0 6  
- a 1 4  - r 1 0  - a 1 6  
- a 0 5  - a 0 0  0 0 0  
- a 1 4  - 0 1 1  - 0 1 1  
- a 2 3  - a 2 4  - 019  

a 1 8  0 2 0  019  
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1.0032 
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07652 

2.61 09 
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2 09266 
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1 8076 
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0 3528 
04166 
02P19 

6984 
06456 
91 93 

06687 
08980 

7600 
07932 
06405 
0 1859 

2.3126 
20.4591 
20.3317 
20.0521 
20.2896 
20.6422 
20.2439 
20.4122 
20 02888 

07618 
06270 
0 6 2  03 
6071 

06271 
06090 
00838 
00260 

19.8286 
2000225 


