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A b s t r a c t 

A delayed, d i f f e r e n t i a l , c l a s s i c a l c o n d i t i o n i n g p a r a 

digm was used to i n v e s t i g a t e defense and reward c o n d i t i o n 

i n g o f autonomic responses i n psychopaths. The CSs were 

tones and the UCSs were shock and p i c t u r e s of nudes. The 

Ss were drawn from the inmate p o p u l a t i o n of a maximum s e c 

u r i t y p e n i t e n t i a r y and were c l a s s i f i e d as primary psycho

paths ( P ) , secondary psychopaths ( S ) , and nonpsychopaths 

(NP), a c c o r d i n g to c r i t e r i a proposed by C l e c k l e y and Karp-

man. The three dependent v a r i a b l e s of c h i e f i n t e r e s t , the 

GSR, HR, and f i n g e r v a s o c o n s t r i c t i o n , were r e c o r d e d s i m u l 

t a n e o u s l y on an O f f n e r Type R Dynograph. D i f f e r e n t i a l con

d i t i o n i n g was expressed as the amplitude o f response to a 

r e i n f o r c e d CS minus the amplitude of response to the unre-

i n f o r c e d CS. The primary h y p o t h e s i s of the study was t h a t 

Group P would show l e s s defense c o n d i t i o n i n g of e l e c t r o d e r -

mal, c a r d i a c , and vasomotor responses than would Group NP. 

The secondary h y p o t h e s i s p r e d i c t e d no s i g n i f i c a n t d i f f e r e n 

ces between Groups P and NP i n amount of reward c o n d i t i o n 

i n g on any of the autonomic measures i n v e s t i g a t e d . 

The r e s u l t s showed t h a t of the t h r e e p h y s i o l o g i c a l 

systems s t u d i e d o n l y the e l e c t r o d e r m a l d i f f e r e n t i a t e d between 

Groups P and NP w i t h Group P; ( l ) showing s i g n i f i c a n t l y l e s s 

defense c o n d i t i o n i n g ; ( 2 ) g i v i n g s m a l l e r c o n d i t i o n e d ORs, 

and s m a l l e r UCRs to shock; and ( 3 ) having a s i g n i f i c a n t l y 

lower l e v e l of b a s a l s k i n conductance midway through the 



experiment. There was no s i g n i f i c a n t d i f f e r e n c e between 

the two groups i n reward c o n d i t i o n i n g although the tendency 

was f o r Group P to g i v e ORs and ARs of s m a l l e r amplitude 

than those g i v e n hy Group NP. No s i g n i f i c a n t d i f f e r e n c e was 

found between groups i n shock d e t e c t i o n t h r e s h o l d or shock 

t o l e r a n c e l e v e l - hence these v a r i a b l e s were r u l e d out as 

s i g n i f i c a n t c o n t r i b u t o r s to the d i f f e r e n c e i n defense con

d i t i o n i n g . I t was a l s o shown t h a t a d i f f e r e n c e i n b a s a l 

conductance between Groups P and NP was not s i g n i f i c a n t l y 

r e l a t e d to the observed d i f f e r e n c e i n c o n d i t i o n i n g . Under 

b o t h defense and reward s t i m u l u s c o n d i t i o n s a l l groups 

showed evidence o f c o n d i t i o n e d HR d e c e l e r a t i o n , and an i n 

c r e a s e i n the amplitude of vasomotor responses. There was 

no s i g n i f i c a n t d i f f e r e n c e between Groups P and NP on any 

index of e i t h e r c a r d i a c or vasomotor a c t i v i t y . 

The GSR f i n d i n g s p e r t a i n i n g to defense c o n d i t i o n i n g 

were i n t e r p r e t e d as p r o v i d i n g a d d i t i o n a l evidence t h a t p r i 

mary psychopaths a r e d e f i c i e n t i n the a c q u i s i t i o n of c o n d i 

t i o n e d f e a r responses. The reward c o n d i t i o n i n g r e s u l t s 

i n d i c a t e t h a t t h e r e i s s t i l l no evidence that primary psy

chopaths d i f f e r from nonpsychopaths i n the c o n d i t i o n i n g of 

reward responses. The d i f f e r e n c e between the amount of 

e l e c t r o d e r m a l and c a r d i o v a s c u l a r c o n d i t i o n i n g shown by Group 

P was r e l a t e d to s t r u c t u r a l and f u n c t i o n a l d i f f e r e n c e s be

tween the p h y s i o l o g i c a l systems i n v e s t i g a t e d . 

The r e s u l t s of t h i s study seem to permit the f o l l o w i n g 



i v 

t e n t a t i v e c o n c l u s i o n s : 

(1) The GSR may he a more a p p r o p r i a t e autonomic c o r r e l a t e 

o f the psychopath's emotional r e a c t i v i t y than i s e i t h e r HR 

o r f i n g e r v a s o c o n s t r i c t i o n . 

(2) The primary psychopath's autonomic c o n d i t i o n i n g d e f i 

c i t may be r e s t r i c t e d t o the GSR. 

(3) In comparison w i t h nonpsychopaths primary psychopaths 

are d e f i c i e n t i n the a c q u i s i t i o n of c l a s s i c a l l y c o n d i t i o n e d 

f e a r responses expressed as e l e c t r o d e r m a l measures. 

(k) There i s no evidence t h a t primary psychopaths and non-

psychopaths d i f f e r s i g n i f i c a n t l y i n the a c q u i s i t i o n of c l a s 

s i c a l l y c o n d i t i o n e d reward responses. 

(5) R e l a t i v e to nonpsychopaths primary psychopaths appear 

to be e.lectro dermal l y h y p o r e a c t i v e . 
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I n t r o d u c t i o n and Review of the L i t e r a t u r e 

While an e x t e n s i v e body of l i t e r a t u r e i s devoted t o 

c l i n i c a l d e s c r i p t i o n s o f the psychopath and s p e c u l a t i o n as 

to e t i o l o g y i t i s o n l y i n r e c e n t y e a r s t h a t experimental 

i n v e s t i g a t o r s have taken an a c t i v e i n t e r e s t i n the problem. 

The b e h a v i o r of the psychopath has been w e l l d e s c r i b e d by 

C l e c k l e y (1964, 1959), who b e l i e v e s t h a t psychopathy, i n 

a d d i t i o n to being d i s t i n c t from n e u r o s i s or p s y c h o s i s , r e 

f l e c t s a b l o c k i n g , absence or d i s s o c i a t i o n o f the major 

emotional accompaniments o f e x p e r i e n c e . Although he i s men

t a l l y u n d i s t u r b e d by the presence o f c o n f l i c t or a n x i e t y 

the psychopath's b e h a v i o r i s o f t e n unwise, d i s t a s t e f u l and 

b i z a r r e ( i f not a c t u a l l y c r i m i n a l ) , and i n d i c a t e s poor 

judgment d e s p i t e the absence of demonstrable c o g n i t i v e de

f i c i t . The psychopath's b e h a v i o r , a c c o r d i n g to C l e c k l e y , 

seems to l a c k r a t i o n a l m o t i v a t i o n ; he does not seem to ex

p e r i e n c e a n x i e t y , remorse or shame, nor does he appear to 

l e a r n from e x p e r i e n c e . Wide agreement e x i s t s among w r i t e r s 

as to the e x i s t e n c e of a b a s i c core or "syndrome" of psy

chopathy c h a r a c t e r i z e d by g u i l t l e s s n e s s , i m p u l s i v i t y , an

t i s o c i a l , a g g r e s s i v e b e h a v i o r and an apparent i n a b i l i t y to 

modify b e h a v i o r as a r e s u l t of past experience ( C l e c k l e y , 

1959, Karpman, 1941; McCord and McCord, 1964; G u r v i t z , 

1952, Maughs, 1955, 1961; A l b e r t , B r i g a n t e and Chase, 1959; 

Gray and Hutchison, 1964). 

Karpman (1941) d i s t i n g u i s h e d between two types o f 



psychopaths, the i d i o p a t h i c ( c o n s t i t u t i o n a l or primary) psy

chopath, and the secondary ( n e u r o t i c ) psychopath. The psy

c h o p a t h i c b e h a v i o r of the l a t t e r i s s a i d t o be symptomatic 

of or secondary to u n d e r l y i n g psychogenic causes such as 

n e u r o s i s or p s y c h o s i s , whereas the b e h a v i o r of the primary 

psychopath cannot be accounted f o r i n these terms. 

I t was Karpman's view t h a t the two groups c o u l d not be 

r e a d i l y d i f f e r e n t i a t e d on the b a s i s of o b s e r v a b l e b e h a v i o r . 

He h e l d t h a t o n l y a demonstrable l a c k of g u i l t , a n x i e t y and 

c o n s c i e n c e , and an absence of u n d e r l y i n g n e u r o s i s or psycho

s i s c o u l d p o i n t to t r u e (primary) psychopathy. I n t h i s r e 

gard Hare (1969) has drawn a t t e n t i o n to the c o n t r a d i c t i o n 

i n the use of the l a b e l , n e u r o t i c psychopath. He p o i n t s 

out t h a t , s i n c e the l i f e - h i s t o r y , the p e r s o n a l i t y s t r u c t u r e , 

and the m o t i v a t i o n s o f the n e u r o t i c psychopath are probably 

d i f f e r e n t from those o f the primary psychopath, i t would be 

more a p p r o p r i a t e to emphasize the n e u r o t i c component, e.g., 

a c t i n g - o u t n e u r o t i c , n e u r o t i c d e l i n q u e n t , e t c . 

S e v e r a l c l i n i c a l o b s e r v e r s e.g., Karpman (1941, 1961), 

C l e c k l e y (1964, 1959), and Henderson (1947), view psycho

pathy as b e i n g r e l a t e d t o a l e a r n i n g d i s a b i l i t y . These 

authors v a r i o u s l y d e s c r i b e the psychopath as one who cannot 

l e a r n the s o c i a l l y a c c e p t a b l e forms o f b e h a v i o r , who i s un

a b l e to p r o f i t from e x p e r i e n c e o r , f o r reasons never s p e c i 

f i e d , one who i s i n c a p a b l e of l e a r n i n g per se. C l e c k l e y 

(1964) expresses the o p i n i o n that punishment i s i n e f f e c t i v e 
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i n changing p s y c h o p a t h i c b e h a v i o r . Henderson (1947) notes 

t h a t the psychopath's a n t i s o c i a l b e h a v i o r i s not s i g n i f i 

c a n t l y i n f l u e n c e d by s o c i a l , penal o r medical methods o f 

treatment. D o l l a r d and M i l l e r (1950) r e g a r d the psychopath 

as an u n s u i t a b l e c a n d i d a t e f o r psychotherapy. A more e x p l i 

c i t statement i s t h a t of Eysenck (1953), who p o s t u l a t e s a 

c o n s t i t u t i o n a l l y determined g e n e r a l f a c t o r of poor c o n d i -

t i o n a b i l i t y i n psychopaths. Other i n v e s t i g a t o r s e.g., 

Lykken (1955), and Hare (1965a), r e l a t e the d i s o r d e r to de

f i c i e n t c o n d i t i o n i n g of f e a r responses and autonomic under-

a r o u s a l . 

Much of the r e c e n t experimental work i n t h i s a r e a has 

d e a l t w i t h the s o - c a l l e d " l e a r n i n g d e f i c i t " i n psychopaths. 

The r e l e v a n t s t u d i e s are d i s c u s s e d i n the f o l l o w i n g s e c t i o n . 

Experimental S t u d i e s o f L e a r n i n g i n Psychopaths 

V e r b a l L e a r n i n g . F a i r w e a t h e r (1953) t e s t e d the hypo

t h e s i s t h a t the psychopath c o u l d be m o t i v a t e d to l e a r n under 

s p e c i a l i n c e n t i v e c o n d i t i o n s of u n c e r t a i n t y . The s u b j e c t s 

(Ss) of the study were p r i s o n inmates c l a s s i f i e d by the i n 

s t i t u t i o n ' s c l i n i c a l s t a f f as p s y c h o p a t h i c , n e u r o t i c , and 

normal. They l e a r n e d a l i s t o f nonsense s y l l a b l e s under 

t h r e e experimental c o n d i t i o n s : ( l ) no i n c e n t i v e ( i n s t r u c 

t i o n s o n l y ) ; (2) normative i n c e n t i v e (the S_ was g i v e n two 

packages of c i g a r e t t e s f o r t a k i n g p a r t i n the experiment); 

and (3) u n c e r t a i n t y i n c e n t i v e (the S was to r e c e i v e two 

packages of c i g a r e t t e s p r o v i d e d he reached a c r i t e r i o n 
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s c o r e unknown to him a t the time of l e a r n i n g ) . The r e s u l t s 

showed t h a t a l l groups l e a r n e d b e s t under " u n c e r t a i n t y " , 

p o o r e s t under "no i n c e n t i v e " , and t h a t n e u r o t i c s and psy

chopaths were s i m i l a r i n performance w h i l e normals were su

p e r i o r to both. 

While P a i r w e a t h e r 1 s study i s s u g g e s t i v e of poorer than 

normal performance on the p a r t o f psychopaths, Kadlub (1956), 

u s i n g a s i m i l a r d e s i g n , found no d i f f e r e n c e s between psycho

paths and nonpsychopaths on a s e r i a l l e a r n i n g task i n which 

e i t h e r c i g a r e t t e s or v e r b a l a p p r o v a l f u n c t i o n e d as i n c e n 

t i v e s . Kadlub's groups r e p r e s e n t e d the extremes o f a con

tinuum of s o c i a l adjustment and i t i s c o n c e i v a b l e t h a t h i s 

p s y c h o p a t h i c group i n c l u d e d a mixture of primary and second

ary t y p e s . T h i s would tend to a t t e n u a t e any d i f f e r e n c e s 

between the comparison groups. 

Some c l i n i c i a n s ( e . g . , L i n d n e r , 1944) have suggested 

t h a t psychopaths have an u n u s u a l l y good memory. In a t e s t 

of t h i s h y p o t h e s i s Sherman (1957) compared the performances 

of p s y c h o p a t h i c and nonpsychopathic c r i m i n a l s and noncrim

i n a l n e u r o t i c s . The h y p o t h e s i s was confirmed i n t h a t psy

chopaths showed s i g n i f i c a n t l y g r e a t e r r e t e n t i o n of b o t h 

nonsense and meaningful v e r b a l m a t e r i a l than d i d e i t h e r of 

the o t h e r two groups. The author i n t e r p r e t e d the r e s u l t s 

i n terms of the theory (Spence and T a y l o r , 1951) c o n c e r n i n g 

the d e l e t e r i o u s e f f e c t of a n x i e t y on performance. The neu

r o t i c Ss performed i n e f f i c i e n t l y w h i l e the psychopaths, 



b e i n g non-anxious, performed w e l l . 

Somewhat d i f f e r e n t r e s u l t s were o b t a i n e d by Schoper 

(1958), who used a s i m i l a r r e t r o a c t i v e - i n h i b i t i o n d e s i g n , 

and t h r e e groups o f p r i s o n e r s c l a s s i f i e d as normal, n e u r o t 

i c , and p s y c h o p a t h i c . The onl y s i g n i f i c a n t d i f f e r e n c e ob

serv e d was t h a t n e u r o t i c Ss l e a r n e d the o r i g i n a l l i s t a t a 

slower r a t e than d i d e i t h e r o f the o t h e r two groups. There 

were no group d i f f e r e n c e s i n r e t e n t i o n of the word l i s t s . 

P r o b a b i l i t y L e a r n i n g . I n order to t e s t the c l i n i c a l 

o b s e r v a t i o n t h a t psychopaths d i s p l a y poor judgment i n a 

v a r i e t y o f s i t u a t i o n s (e.g., g o a l s e t t i n g ) , P a i n t i n g (1961) 

compared the p r o b a b i l i t y l e a r n i n g of psychopaths and non-

psychopaths. The Ss were p o s t - n a r c o t i c a d d i c t s d i v i d e d 

i n t o primary and secondary p s y c h o p a t h i c groups on the b a s i s 

of t h e i r s c o r e s on the I n t e r n a l i z a t i o n R a t i o , ( I R ) , an MMPI 

d e r i v e d index of the d i r e c t i o n i n which a n x i e t y i s e x p r e s s 

ed. A t h i r d group of S s c o n s i s t e d o f c o l l e g e s t u d e n t s . A 

two-choice p a r t i a l r e i n f o r c e m e n t procedure was employed i n 

which the S was r e q u i r e d to l e a r n which o f two switches was 

l i k e l y to e l i c i t reward ( c i g a r e t t e s ) , or r e s u l t i n p u n i s h 

ment ( l o s s o f c i g a r e t t e s ) . 

The r e s u l t s showed f i r s t , t h a t t h e r e were no d i f f e r e n 

ces between groups when the c o r r e c t response on any g i v e n 

t r i a l was e i t h e r randomly determined or dependent upon the 

immediately p r e c e d i n g t r i a l . Secondly, under the reward 

c o n d i t i o n , when the c o r r e c t response on t r i a l n was dependent 
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upon t r i a l n-1, primary psychopaths adopted a "gambling" 

strategy that was superior to that employed by either of the 

other groups. This f i n d i n g i s incompatible with the assump

ti o n that the psychopath i s unable to p r o f i t from experi

ence. F i n a l l y , when the correct response was dependent upon 

what happened two t r i a l s e a r l i e r the primary psychopath's 

performance showed a general d e t e r i o r a t i o n . Painting's 

study suggests that psychopaths perform as well or better 

than do normal i n d i v i d u a l s when the stimulus and response 

are i n close temporal proximity but that they do not learn 

as well when the correct response i s dependent upon past 

events. 

The studies reviewed i n t h i s section provide l i t t l e 

convincing evidence that psychopaths are characterized by a 

general learning d e f i c i t . On the contrary, i t appears that 

at l e a s t as regards rote learning, memory function and the 

learning of ce r t a i n p r o b a b i l i t y r e l a t i o n s h i p s , psychopaths 

do as well i f not better than do nonpsychopaths. 

Verbal Conditioning. Verbal conditioning studies usu

a l l y involve a closer i n t e r a c t i o n or s o c i a l r e l a t i o n s h i p 

between the experimenter and the S than do other types of 

experiments. In addition, reinforcement i s often s o c i a l i n 

nature so that verbal conditioning paradigms would appear to 

be e s p e c i a l l y appropriate f o r the study of psychopathy, a 

disorder that seems to involve some form of s o c i a l maladjust

ment or lack of response to s o c i a l reinforcement. C l i n i c a l 
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statements about the psychopath's a t t e n u a t e d emotional 

r e a c t i v i t y ( C l e c k l e y , 1964, 1959), h i s f a i l u r e to b e n e f i t 

from psychotherapy (Bender, 1947; D o l l a r d and M i l l e r , 1950), 

and h i s i n a b i l i t y to r e a c t to words t h a t e l i c i t emotional 

responses i n normal people ( C l e c k l e y * s concept of semantic 

dementia), a l l suggest t h a t the psychopath s h o u l d do p o o r l y 

i n s t u d i e s of v e r b a l c o n d i t i o n i n g . 

B l a y l o c k (i960) compared v e r b a l c o n d i t i o n i n g i n h o s p i 

t a l i z e d normal Ss and two groups o f p r i s o n e r s . The l a t t e r 

were d i v i d e d i n t o those w i t h h i g h and those w i t h low Pd 

scores on the MMPI. The c o r r e c t responses were s i n g u l a r 

and p l u r a l pronouns r e i n f o r c e d w i t h the comment "good", 

"punished" w i t h "not so good" or f o l l o w e d by no comment on 

the p a r t of the experimenter. A l l groups showed a s i g n i f i 

cant i n c r e a s e i n the use of the r e i n f o r c e d pronouns. There 

were no d i f f e r e n c e s between groups under e i t h e r the reward 

or punishment c o n d i t i o n s . 

F i n d i n g s i n the o p p o s i t e d i r e c t i o n were r e p o r t e d by 

Johns and Quay (1962), and Quay and Hunt (1965), who com

pared the v e r b a l c o n d i t i o n i n g o f p s y c h o p a t h i c and n e u r o t i c 

m i l i t a r y o f f e n d e r s s e l e c t e d on the b a s i s of t h e i r s c o r e s on 

a s c a l e of d e linquency proneness developed by P e t e r s o n , Quay 

and T i f f a n y (1961). Experimental Ss were r e i n f o r c e d w i t h 

"good" f o r sentences s t a r t i n g w i t h " I " or "We". C o n t r o l Ss 

r e c e i v e d no r e i n f o r c e m e n t . No evidence of v e r b a l c o n d i t i o n 

i n g was o b t a i n e d f o r psychopaths w h i l e nonpsychopathic Ss 
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showed a s i g n i f i c a n t i n c r e a s e i n the use o f the r e i n f o r c e d 

pronouns over t r i a l s . I t should he noted t h a t i n these 

s t u d i e s the p s y c h o p a t h i c Ss had a h i g h operant l e v e l f o r 

p e r s o n a l pronouns, and t h e i r a c t u a l i n c r e a s e i n the use of 

the r e i n f o r c e d pronouns over t r i a l s was understandably q u i t e 

s m a l l . Nonetheless, the r e s u l t s were i n t e r p r e t e d as i n d i c a 

t i n g a f a i l u r e of p s y c h o p a t h i c Ss to respond to secondary or 

g e n e r a l i z e d r e i n f o r c e r s o f a s o c i a l n a t u r e . 

Bernard and Eisenman (1967) i n v e s t i g a t e d the v e r b a l 

c o n d i t i o n i n g of female p r i s o n e r s w i t h MMPI p r o f i l e s i n d i c a 

t i v e of psychopathy and student nurses w i t h nonpsychopathic 

p r o f i l e s . Two types of r e i n f o r c e m e n t , s o c i a l and monetary, 

were a d m i n i s t e r e d f o r sentences b e g i n n i n g w i t h " I " . In the 

s o c i a l r e i n f o r c e m e n t c o n d i t i o n E s a i d "good" and i n the mon

et a r y c o n d i t i o n a n i c k e l was p l a c e d b e s i d e the S. The r e 

s u l t s showed t h a t psychopaths c o n d i t i o n e d b e t t e r than norm

a l s under bo t h types of r e i n f o r c e m e n t , and t h a t f o r psycho

paths s o c i a l r e i n f o r c e m e n t was more e f f e c t i v e than monetary 

reward. The authors suggested t h a t the s u p e r i o r i t y o f so

c i a l r e i n f o r c e m e n t may have been due to the f a c t t h a t the 

female p r i s o n e r s had been d e p r i v e d of male companionship 

f o r some time and t h a t t h i s may have made them p a r t i c u l a r l y 

r e s p o n s i v e to p r a i s e from male experimenters. 

Persons and Bruning (1966) i n v e s t i g a t e d the c o n d i t i o n 

i n g of an i n s t r u m e n t a l response i n " s o c i o p a t h i c " and "non-

s o c i o p a t h i c " d e l i n q u e n t s . A normal c o n t r o l group was com-



posed o f c o l l e g e s t u d e n t s . The l e a r n i n g task r e q u i r e d the 

S to draw a 3-inch l i n e w h i l e b l i n d f o l d e d . Reinforcement 

c o n s i s t e d of knowledge of r e s u l t s p l u s a m i l d shock f o r 

i n c o r r e c t r e s p o n s e s . The r e s u l t s showed t h a t a l l groups im

proved i n performance over t r i a l s , w i t h s o c i o p a t h s showing 

the most r a p i d a c q u i s i t i o n and nonsociopaths the slo w e s t . 

A l l o w i n g f o r the h e t e r o g e n e i t y of s u b j e c t c l a s s i f i c a 

t i o n and exp e r i m e n t a l procedures the r e s u l t s o f s t u d i e s d i s 

c u ssed i n t h i s and i n the p r e c e d i n g s e c t i o n s appear to be 

i n c o n s i s t e n t w i t h the h y p o t h e s i s t h a t the psychopath i s 

c h a r a c t e r i z e d by a l e a r n i n g d e f i c i t and an i n s e n s i t i v i t y to 

s o c i a l r e i n f o r c e m e n t . I n terms of the d i s t i n c t i o n between 

l e a r n i n g and performance (Kimble, 1961) i t i s c o n c e i v a b l e 

t h a t the p s y c h o p a t h i c S s i n some of the above s t u d i e s might 

very w e l l have l e a r n e d the a p p r o p r i a t e response but f o r 

s e v e r a l reasons (e.g., l a c k o f m o t i v a t i o n to r e c e i v e reward, 

h o s t i l i t y towards the experimenter, s u s p i c i o n of the e x p e r i 

menter, e t c . , ) they would not "go along w i t h the experimen

t e r " o r make any e f f o r t to p l e a s e him. 

Avoidance L e a r n i n g . One of the main c h a r a c t e r i s t i c s 

o f the primary psychopath i s s a i d to be a l a c k o f a n x i e t y 

(Karpman, 1941, 1961; C l e c k l e y , 1964, 1959; A r i e t i , 1963). 

I f t h i s o b s e r v a t i o n i s c o r r e c t , and i f i t i s assumed t h a t 

a n x i e t y r e d u c t i o n i s an important mediator o f avoidance 

l e a r n i n g , i t would o f f e r a t l e a s t a p a r t i a l e x p l a n a t i o n o f 

the primary psychopath's f a i l u r e to a v o i d r e p e a t e d punishment 
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and, by i n f e r e n c e , t h e p e r s i s t e n c e o f h i s a n t i s o c i a l beha

v i o r . T h i s means t h a t p r i m a r y p s y c h o p a t h s , i n comparison 

w i t h n o n p s y c h o p a t h s , s h o u l d p e r f o r m p o o r l y i n a v o i d a n c e 

l e a r n i n g t a s k s . 

L y k ken (1955) s t u d i e d a v o i d a n c e l e a r n i n g i n p r i m a r y and 

n e u r o t i c p s y c h o p a t h i c c r i m i n a l s , d e f i n e d i n ac c o r d a n c e w i t h 

C l e c k l e y ' s (1941) c r i t e r i a , and a normal c o n t r o l group. The 

a p p a r a t u s c o n s t r u c t e d by Lykken was r a t h e r i n g e n i o u s and 

c o n s i s t e d o f 4 s w i t c h e s and 20 c h o i c e p o i n t s programmed t o 

c o n s t i t u t e a "mental maze". A t each c h o i c e p o i n t the S 

c o u l d advance t o t h e n e x t c h o i c e p o i n t o n l y by p r e s s i n g an 

a r b i t r a r i l y c o r r e c t s w i t c h . I n t h e a v o i d a n c e p a r t o f t h e 

exp e r i m e n t one o f t h r e e i n c o r r e c t s w i t c h e s was a r b i t r a r i l y 

programmed t o d e l i v e r shock t o t h e f i n g e r s a t each c h o i c e 

p o i n t . The S's t a s k was o s t e n s i b l y t o l e a r n t h e c o r r e c t 

sequence o f r e s p o n s e s ( t h e " m a n i f e s t " t a s k ) . A t t h e same 

t i m e he c o u l d a v o i d shock by l e a r n i n g t h e c o r r e c t sequence 

o f p u n i s h e d e r r o r s ( t h e " l a t e n t " t a s k ) . The a s s u m p t i o n h e r e 

was t h a t performance on t h e l a t e n t t a s k was r e i n f o r c e d 

t h r o u g h a n x i e t y r e d u c t i o n . The r a t i o o f shock e r r o r s t o 

nonshock e r r o r s was t a k e n as an i n d e x o f a v o i d a n c e l e a r n i n g . 

The r e s u l t s i n d i c a t e d t h a t t h e r e were no d i f f e r e n c e s 

between groups on t h e m a n i f e s t t a s k i . e . , i n m a z e - l e a r n i n g 

a b i l i t y p e r s e . However, on t h e " l a t e n t " t a s k p r i m a r y p s y 

chopaths showed t h e l e a s t a v o i d a n c e l e a r n i n g w h i l e n o r m al 

Ss were t h e most p r o f i c i e n t . The r e s u l t s o f t h i s s t u d y 
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p r o v i d e support f o r the h y p o t h e s i s t h a t primary psychopaths 

are d e f i c i e n t i n avoidance l e a r n i n g . 

S e v e r a l other i n v e s t i g a t o r s have used m o d i f i c a t i o n s or 

v a r i a n t s of Lykken's d e s i g n to study avoidance l e a r n i n g i n 

psychopaths. Schoenherr (1964) used C l e c k l e y ' s c r i t e r i a to 

c l a s s i f y p r i s o n e r s as primary and secondary psychopaths. 

N o n - i n s t i t u t i o n a l normal Ss s e r v e d as c o n t r o l s . The l e a r n 

i n g t ask c o n s i s t e d of s e v e r a l "mental mazes" s i m i l a r to 

t h a t of Lykken but i n v o l v e d fewer c h o i c e p o i n t s . Schoenherr 

confirmed Lykken's f i n d i n g s as regards b o t h avoidance l e a r n 

i n g and simple maze l e a r n i n g a b i l i t y . 

S c h a c t e r and Latane* (1964), u s i n g p r i s o n e r s d e f i n e d as 

p s y c h o p a t h i c , nonpsychopathic, and a "mixed" group, r e p l i 

c a t e d Lykken's study under placebo and e p i n e p h r i n e c o n d i 

t i o n s . The r e s u l t s s e cured under the placebo c o n d i t i o n 

were s i m i l a r to those o b t a i n e d by Lykken (1955) and Schoen

h e r r (1964) i . e . , poor avoidance l e a r n i n g i n psychopaths. 

When the Ss were i n j e c t e d w i t h e p i n e p h r i n e , however, primary 

psychopaths showed " e x c e l l e n t " avoidance l e a r n i n g , a r e s u l t 

a t t r i b u t e d by the authors to an h y p o t h e s i z e d c h r o n i c s t a t e 

of h i g h autonomic a r o u s a l i n p s y c h o p a t h i c Ss. 

The t h r e e s t u d i e s d i s c u s s e d above p r o v i d e c o n s i s t e n t 

support f o r the h y p o t h e s i s t h a t primary psychopaths a r e de

f i c i e n t i n l e a r n i n g to i n h i b i t a punished response. I n 

each case the punishment was e l e c t r i c shock. An obvious 

q u e s t i o n i s whether psychopaths would d i s p l a y d e f i c i e n t 
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avoidance l e a r n i n g w i t h o t h e r types of punishment. 

Schmauk's (1968) study was designed i n p a r t t o examine t h i s 

q u e s t i o n . 

Schmauk (1968) used C l e c k l e y ' s d e s c r i p t i v e items and 

s e v e r a l psychometric measures to c l a s s i f y p r i s o n e r s as p r i 

mary and secondary psychopaths. A group of normal Ss 

s e r v e d as c o n t r o l s . Schmauk used a l e a r n i n g t a s k i d e n t i c a l 

to t h a t developed by Lykken. There were t h r e e types o f pun

ishment f o r i n c o r r e c t responses; shock, l o s s o f money, and 

v e r b a l d i s a p p r o v a l . Schmauk found t h a t under the shock con

d i t i o n the r e s u l t s were the same as those o b t a i n e d by p r e 

v i o u s i n v e s t i g a t o r s v i z . , primary psychopaths showed s i g n i 

f i c a n t l y l e s s avoidance l e a r n i n g than d i d normal Ss. P r i 

mary psychopaths were a l s o i n f e r i o r to normal Ss under the 

s o c i a l punishment c o n d i t i o n . However, t h e r e were no d i f 

f e r e n c e s between groups i n avoidance l e a r n i n g when p u n i s h 

ment c o n s i s t e d o f l o s s o f money. Moreover, primary psycho

paths showed b e t t e r avoidance when l o s s o f money was i n 

v o l v e d than under e i t h e r shock or s o c i a l punishment c o n d i 

t i o n s . 

In summary, the s t u d i e s reviewed i n t h i s s e c t i o n p r o v i d e 

c o n v i n c i n g evidence t h a t the primary psychopath i s d e f i c i e n t 

i n avoidance l e a r n i n g when punishment c o n s i s t s of e l e c t r i c 

shock. The r e s u l t s of Schmauk's study i n d i c a t e t h a t poor 

avoidance l e a r n i n g i n the psychopath may be r e l a t e d to the 

type o f punishment employed. I t would appear t h a t the 
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psychopath p l a c e s a h i g h e r v a l u e on money than on e i t h e r 

p h y s i c a l punishment or s o c i a l d i s a p p r o v a l . 

E y e b l i n k C o n d i t i o n i n g . Eysenck (1953) c o n s i d e r s the 

psychopath's most d i s t i n g u i s h i n g c h a r a c t e r i s t i c t o he the 

f a i l u r e o r n e a r - f a i l u r e to c o n d i t i o n . S e v e r a l s t u d i e s are 

r e l a t e d to t h i s h y p o t h e s i s . M i l l e r (1966) a d m i n i s t e r e d the 

MMPI to male p a t i e n t s c o n f i n e d to the c r i m i n a l wards of a 

s t a t e h o s p i t a l and s e l e c t e d primary and secondary psycho

paths on the b a s i s of the IR (a d e r i v e d s c o r e presumably 

r e l a t e d to the e x p r e s s i o n o f a n x i e t y ) . Ward at t e n d a n t s 

s e r v e d as c o n t r o l s . The study was designed to i n v e s t i g a t e 

the c o n d i t i o n i n g and g e n e r a l i z a t i o n o f an e y e b l i n k response. 

The CS and g e n e r a l i z a t i o n s t i m u l i were tones and the UCS was 

an a i r .puff to the eye. The CS was r e i n f o r c e d on 70 per 

cent of the t r i a l s . The c r i t e r i o n of c o n d i t i o n i n g was the 

number of c o n d i t i o n i n g t r i a l s necessary to r e a c h f i v e con

s e c u t i v e CRs. No s i g n i f i c a n t d i f f e r e n c e s were found be

tween groups i n e i t h e r amount o f c o n d i t i o n i n g or g e n e r a l i 

z a t i o n . The percentage o f n o n - c o n d i t i o n e r s was somewhat 

g r e a t e r f o r primary psychopaths than f o r n e u r o t i c psycho

paths o r c o n t r o l s but the d i f f e r e n c e was not s i g n i f i c a n t . 

Franks (1956) r e p o r t e d t h a t e x t r a v e r t s showed l e s s 

GSR and e y e b l i n k c o n d i t i o n i n g than d i d i n t r o v e r t s , and con

cl u d e d t h a t psychopaths were poor c o n d i t i o n e r s . Warren and 

Grant (1955) found no d i f f e r e n c e i n e y e b l i n k c o n d i t i o n i n g 

between c o l l e g e students w i t h h i g h or low s c o r e s on the 



Ik 

MMPI Pd s c a l e , a lthough the h i g h Pd group showed poorer d i s 

c r i m i n a t i o n i n the second p a r t o f the study. 

None o f the above s t u d i e s o f e y e b l i n k c o n d i t i o n i n g can 

he regarded as a c r u c i a l t e s t of Eysenck's h y p o t h e s i s . The 

most r e l e v a n t o f these i s t h a t of M i l l e r (1966), but i t i s 

q u e s t i o n a b l e whether M i l l e r ' s :Ss i n c l u d e d any s i g n i f i c a n t 

number of primary psychopaths as t h i s term i s d e f i n e d by 

o t h e r i n v e s t i g a t o r s (e.g., C l e c k l e y , 1959; Lykken, 1955; 

Hare, 1965; Schmauk, 1968). Primary psychopaths are not 

u s u a l l y found i n mental h o s p i t a l s . The same c r i t i c i s m i s 

a p p l i c a b l e t o Frank's (1956) study. Other shortcomings of 

these experiments i n c l u d e the f a i l u r e to exclude v o l u n t a r y 

responders and to c o n t r o l f o r p s e u d o c o n d i t i o n i n g . 

GSR C o n d i t i o n i n g . One p a r t of Lykken's (1955) study, 

d i s c u s s e d above, was designed to i n v e s t i g a t e d i f f e r e n t i a l 

c o n d i t i o n i n g of the GSR i n p s y c h o p a t h i c Sis. Two buzzers of 

d i f f e r e n t timbre were used as the CS+ and the CS-, each 

having a d u r a t i o n of 5 seconds. The UCS (shock) was d e l i v 

ered c o i n c i d e n t w i t h CS o f f s e t . There were e l e v e n t r i a l s 

w i t h the CS+ and f o u r w i t h the CS-. S e v e r a l i n d i c e s o f 

e l e c t r o d e r m a l r e a c t i v i t y were d e r i v e d but f o r p r e s e n t pur

poses i t w i l l s u f f i c e to note t h a t on those t h r e e that most 

d i r e c t l y r e f l e c t e d c o n d i t i o n i n g , primary psychopaths gave 

s i g n i f i c a n t l y s m a l l e r CRs than d i d nonpsychopaths w h i l e 

secondary psychopaths were i n t e r m e d i a t e . In a d d i t i o n , p r i 

mary psychopaths e x t i n g u i s h e d more r a p i d l y than d i d e i t h e r 



15 

of the other two groups. Lykken's d e f i n i t i o n of a CR did 

not provide f o r d i r e c t control of the possible contribution 

of the o r i e n t i n g r e f l e x (OR) to the CR although the indices 

of conditioning employed attempted to take t h i s factor into 

consideration. This study nonetheless provides support f o r 

the hypothesis that primary psychopaths are i n f e r i o r to non

psychopaths i n the a c q u i s i t i o n of c l a s s i c a l l y conditioned 

fear responses. 

In a more recent study of GSR conditioning and general

i z a t i o n i n psychopaths, Hare (1965b) separated the OR and 

the CR on the basis of latency c r i t e r i a . The Ss were p r i 

soners c l a s s i f i e d as primary psychopaths and nonpsychopaths 

on the basis of Cleckley's c h e c k - l i s t . The CS was a 7-second 

tone and the UCS was shock delivered at CS o f f s e t at an i n 

tensity which the S indicated was beginning to f e e l p a i n f u l . 

Two tones that d i f f e r e d from each other and from the CS i n 

frequency constituted the generalization s t i m u l i . Hare 

found that the psychopathic group gave s i g n i f i c a n t l y fewer 

CRs, and showed le s s generalization than did nonpsychopaths. 

Several studies (Hare, 1965c; Lippert and Senter, 1966; 

Schalling and Levander, 1967) of electrodermal r e a c t i v i t y i n 

a n t i c i p a t i o n of p a i n f u l stimulation among psychopathic and 

nonpsychopathic Ss may be viewed as examples of long-delay 

conditioning with instructions about the CS-UCS contingency. 

These studies also y i e l d r e s u l t s consistent with the hypo

thesis that psychopaths are i n f e r i o r to nonpsychopaths i n 
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the c o n d i t i o n i n g of f e a r r e s p o n s e s . 

Schmauk's (1968) experiment, although i t was not a con

d i t i o n i n g study, i s r e l e v a n t to t h i s d i s c u s s i o n . AVhile h i s 

Ss performed the avoidance l e a r n i n g t ask, Schmauk r e c o r d e d 

GSR a c t i v i t y p r i o r t o punishment ("autonomic a n t i c i p a t i o n " ) . 

He found t h a t when shock or v e r b a l d i s a p p r o v a l was i n v o l v e d 

primary psychopaths showed s i g n i f i c a n t l y l e s s "autonomic 

a n t i c i p a t i o n " than d i d normal Ss, a f i n d i n g c o n s i s t e n t w i t h 

the r e s e a r c h d i s c u s s e d above. On the o t h e r hand, when l o s s 

o f money was a n t i c i p a t e d primary psychopaths showed as much 

a n t i c i p a t o r y GSR a c t i v i t y as d i d secondary psychopaths or 

normal c o n t r o l s . 

I n L i n d n e r ' s study ( L i n d n e r , 1943) of autonomic r e a c 

t i v i t y .the Ss were p r i s o n e r s w i t h a p s y c h i a t r i c d i a g n o s i s 

o f psychopath or nonpsychopath. A tone of 500 cps was p r e 

sented f o r 60 seconds, and 30 seconds a f t e r tone t e r m i n a t i o n 

the S r e c e i v e d a shock on the arm. The r e s u l t s i n d i c a t e d 

t h a t psychopaths d i s p l a y e d more e l e c t r o d e r m a l a c t i v i t y dur

i n g the tone p r e s e n t a t i o n and the temporal i n t e r v a l than 

d i d nonpsychopaths. However, c o n c l u s i o n s d e r i v e d from t h i s 

study should perhaps be regarded as s u g g e s t i v e a t b e s t s i n c e 

the procedures employed were u n c o n v e n t i o n a l and the diagno

s i s o f Ss u n c e r t a i n . 

Summary. The s t u d i e s d i s c u s s e d i n t h i s s e c t i o n d i f f e r 

c o n s i d e r a b l y i n procedures and i n d i a g n o s t i c c r i t e r i a , 

making i t d i f f i c u l t to draw any f i r m c o n c l u s i o n s . However, 
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a few t e n t a t i v e c o n c l u s i o n s may be drawn: 

Although the psychopath's l e a r n i n g a b i l i t y i n s e v e r a l 

areas has not been i n v e s t i g a t e d e.g., p r o b l e m - s o l v i n g , con

cept f o r m a t i o n , p a i r e d - a s s o c i a t e l e a r n i n g e t c . , the e m p i r i 

c a l f i n d i n g s c o n t r a d i c t the " l e a r n i n g d e f i c i t " h y p o t h e s i s . 

In s t u d i e s of s e r i a l - , p r o b a b i l i t y - , and i n s t r u m e n t a l -

l e a r n i n g , psychopaths seem to perform as w e l l as do nonpsy

chopaths. 

The b u l k of the evidence suggests t h a t psychopaths are 

not s i g n i f i c a n t l y d i f f e r e n t from nonpsychopaths i n v e r b a l 

c o n d i t i o n i n g . Where d i s c r e p a n t f i n d i n g s e x i s t they are not 

p a r t i c u l a r l y s t r i k i n g , and may be e x p l a i n a b l e i n terms of 

p r o c e d u r a l , s i t u a t i o n a l , m o t i v a t i o n a l or s u b j e c t v a r i a b l e s . 

No c o n c l u s i o n s seem p o s s i b l e as regards e y e b l i n k con

d i t i o n i n g s i n c e the a v a i l a b l e r e s e a r c h i s l i m i t e d i n both 

q u a l i t y and q u a n t i t y . 

Experiments designed to i n v e s t i g a t e avoidance l e a r n i n g 

y i e l d c o n s i s t e n t evidence which i n d i c a t e s t h a t primary psy

chopaths do not r e a d i l y l e a r n to i n h i b i t a punished response. 

I n v e s t i g a t o r s o f autonomic c o n d i t i o n i n g c o n s i s t e n t l y 

f i n d t h a t primary psychopaths are d e f i c i e n t i n the a c q u i s i 

t i o n o f c l a s s i c a l l y c o n d i t i o n e d f e a r responses. 

There i s some s u g g e s t i o n t h a t avoidance l e a r n i n g and 

autonomic c o n d i t i o n i n g i n psychopaths may be r e l a t e d to the 

type of punishment employed. F u r t h e r r e s e a r c h i s needed to 

determine the e f f e c t s of d i f f e r e n t types of punishment on 
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both avoidance learning and conditioning, and to f i n d wheth

er the psychopath's conditioning d e f i c i t extends to physio

l o g i c a l systems other than the GSR. 



The Purpose o f the Study 

The p r e c e d i n g review o f the l i t e r a t u r e i n d i c a t e s t h a t 

t h e r e i s s t i l l some u n c e r t a i n t y as to the r e l a t i o n s h i p be

tween psychopathy and l e a r n i n g . S t u d i e s of v e r b a l c o n d i 

t i o n i n g (Bernard and Eisenraan, 1967), and e y e b l i n k c o n d i 

t i o n i n g ( M i l l e r , 1966), show t h a t psychopaths a c q u i r e con

d i t i o n e d responses as r e a d i l y as do nonpsychopaths, thus 

c o n t r a d i c t i n g Eysenck's (1953) h y p o t h e s i s of a g e n e r a l f a c 

t o r o f poor c o n d i t i o n a b i l i t y i n psychopaths. I n v e s t i g a 

t i o n s o f i n s t r u m e n t a l - a v o i d a n c e l e a r n i n g and f e a r c o n d i 

t i o n i n g , which used p a i n f u l s t i m u l a t i o n , y i e l d f a i r l y con

s i s t e n t r e s u l t s which suggest t h a t i t may be mainly i n 

these areas of l e a r n i n g t h a t psychopaths show l e s s c o n d i 

t i o n i n g than do nonpsychopaths. However, these a r e not 

u n i v e r s a l f i n d i n g s . For example, Schoenherr (1964) found 

evidence of poor avoidance l e a r n i n g i n psychopaths on only 

two out of f i v e avoidance measures. Schmauk's (1968) r e 

s u l t s suggest t h a t psychopaths l e a r n to i n h i b i t a punished 

response as w e l l as do nonpsychopaths when punishment con

s i s t s of l o s s o f money but not when i t i s e l e c t r i c shock. 

Moreover, under these d i f f e r e n t i a l punishment c o n d i t i o n s 

psychopaths e x h i b i t d i f f e r e n t i a l , and a p p r o p r i a t e , p a t t e r n s 

o f autonomic a n t i c i p a t i o n . I t i s important to note t h a t 

the e m p i r i c a l evidence which demonstrates a l a c k o f autono

mic a n t i c i p a t i o n i n psychopaths i s r e s t r i c t e d t o the GSR. 

Hypotheses about the psychopath's a b i l i t y to a c q u i r e 
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c o n d i t i o n e d emotional responses c o u l d perhaps he made w i t h 

g r e a t e r c o n f i d e n c e i f s e v e r a l p h y s i o l o g i c a l systems were 

i n v e s t i g a t e d s i m u l t a n e o u s l y under the same experimental 

c o n d i t i o n s . One major purpose of the p r e s e n t study i s to 

determine whether psychopaths show d e f i c i e n t c o n d i t i o n i n g 

i n autonomic systems o t h e r than the GSR. I t may he noted 

a l s o t h a t no e m p i r i c a l d a t a are a v a i l a b l e as to whether 

psychopaths d i f f e r from nonpsychopaths i n the a c q u i s i t i o n 

o f c o n d i t i o n e d reward responses. A second major purpose of 

the p r e s e n t i n v e s t i g a t i o n i s to answer t h i s q u e s t i o n . 

Because of the c e n t r a l p o s i t i o n " c o n d i t i o n e d - e m o t i o n a l " 

concepts occupy i n s e v e r a l r e c e n t t h e o r i e s o f psychopathy 

these t h e o r i e s w i l l now be reviewed b r i e f l y . 

C l e c k l e y (1964, 1959) a s s o c i a t e s primary psychopathy 

w i t h an a t t e n u a t i o n o f e m o t i o n a l i t y i n g e n e r a l . The i m p l i 

c a t i o n here i s t h a t primary psychopaths s h o u l d be i n f e r i o r 

to nonpsychopaths i n the c o n d i t i o n i n g of both a n t i c i p a t o r y 

f e a r responses and a n t i c i p a t o r y reward responses. 

Lykken (1955), drawing upon the f o r m u l a t i o n s of l e a r n 

i n g t h e o r i s t s (Mowrer, 1939, 1940; M i l l e r , 1948, 1951) r e 

g a r d i n g the r o l e of a n x i e t y r e d u c t i o n i n mediating avoidance 

l e a r n i n g , was the f i r s t i n v e s t i g a t o r to submit some of 

C l e c k l e y ' s a s s e r t i o n s to e m p i r i c a l t e s t . However, Lykken 

viewed psychopathy as b e i n g r e l a t e d to an absence o f a n x i e t y 

o n l y . 

No d e f e c t i s i m p l i e d i n the c a p a c i t y f o r 
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emotional response as such but r a t h e r a 
s p e c i f i c i n a b i l i t y t o l e a r n to a n t i c i p a t e 
the a f f e c t n a t u r a l l y a s s o c i a t e d w i t h p a i n 
f u l o r other i n t r i n s i c a l l y u n pleasant 
s i t u a t i o n s . (Lykken, 1955, pp.16). 

S e v e r a l r e c e n t s t u d i e s may be viewed as extensions or 

v a r i a n t s of Lykken's experiment e.g., Schoenherr (1964), 

S c h a c t e r and Latane (1964), and Schmauk (1968). In g e n e r a l 

these s t u d i e s c o n f i r m Lykken's f i n d i n g s v i z . , t h a t primary 

psychopaths are i n f e r i o r to nonpsychopaths i n avoidance 

l e a r n i n g when punishment c o n s i s t s of e l e c t r i c shock. Hare's 

r e s e a r c h (Hare, 1965b,c) p r o v i d e s d i r e c t c o n f i r m a t i o n o f 

Lykken's a d d i t i o n a l f i n d i n g s t h a t primary psychopaths do 

not a c q u i r e c o n d i t i o n e d f e a r responses as r e a d i l y as do 

nonpsychopathic Ss. Other s t u d i e s p r o v i d e i n d i r e c t support 

f o r Lykken's hypothesis ( L i p p e r t and S e n t e r , 1966; S c h a l l i n g 

and Levander, 1967). While the experimental r e s u l t s p e r 

t a i n i n g to f e a r c o n d i t i o n i n g i n psychopaths are c o n s i s t e n t , 

the r e l e v a n t s t u d i e s are few i n number so t h a t v e r i f i c a t i o n 

would be d e s i r a b l e . Moreover, the above i n v e s t i g a t i o n s 

were r e s t r i c t e d to the GSR and p h y s i c a l punishment. I n 

t h i s c o n n e c t i o n Schmauk's (1968) r e s u l t s suggest t h a t a v o i d 

ance l e a r n i n g and autonomic a n t i c i p a t i o n i n the psychopath 

are r e l a t e d to the type o f punishment employed. 

Hare's (1965a) theory p o s t u l a t e s t h a t psychopaths have 

a steeper-than-normal temporal g r a d i e n t of avoidance ( f e a r 

a r o u s a l ) and response i n h i b i t i o n . T h i s model i s based upon 

the assumption, " . . . t h a t the tendency t o a v o i d o r i n h i b i t a 
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punished response i s a f u n c t i o n o f the degree of c o n d i t i o n e d 

f e a r e l i c i t e d hy cues a s s o c i a t e d w i t h the response." (Hare, 

1969, pp.117-118). The h y p o t h e s i s t h a t the psychopath has 

a steeper-than-normal temporal g r a d i e n t of f e a r a r o u s a l i s 

analogous w i t h what Hare (1965a) terms the psychopath's 

" s h o r t - r a n g e " hedonism i . e . , h i s tendency to seek immediate 

g r a t i f i c a t i o n d e s p i t e the p r o b a b i l i t y of e x p e r i e n c i n g severe 

d i s c o m f o r t a t a l a t e r d a t e . One i m p l i c a t i o n of t h i s i s t h a t 

the psychopath's b e h a v i o r i s not l i k e l y to be s i g n i f i c a n t l y 

i n f l u e n c e d by the p o s s i b i l i t y or t h r e a t o f f u t u r e p u n i s h 

ment. Hare's p o s t u l a t e t h a t the temporal g r a d i e n t of f e a r 

a r o u s a l i s lower i n h e i g h t f o r psychopaths than f o r nonpsy

chopaths i s based p a r t l y upon the f i n d i n g s t h a t the psycho

path's c o n d i t i o n e d f e a r responses are s m a l l e r i n amplitude, 

and b e g i n l a t e r i n the s t i m u l u s sequence ( c l o s e r to shock 

o n s e t ) , than do those of nonpsychopathic Ss (Lykken, 1955; 

Hare, 1965c). 

E m p i r i c a l support f o r Hare's theory i s p r o v i d e d by the 

r e s u l t s of s e v e r a l s t u d i e s (Hare, 1965b,c; L i p p e r t and 

Senter, 1966; S c h a l l i n g and Levander, 1967) which i n d i c a t e 

t h a t p s y c h o p a t h i c Ss show l i t t l e e l e c t r o d e r m a l r e a c t i v i t y i n 

a n t i c i p a t i o n o f p a i n f u l s t i m u l a t i o n . S i n c e these s t u d i e s 

may be viewed as examples of l o n g - d e l a y c o n d i t i o n i n g the r e 

s u l t s are c o n s i s t e n t w i t h the h y p o t h e s i s t h a t psychopaths 

a r e i n f e r i o r to nonpsychopaths i n the c o n d i t i o n i n g of a n x i e t y 

or a n t i c i p a t o r y f e a r r e s p o n s e s . 
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Hare (1965a) o r i g i n a l l y assumed the temporal approach 

or reward gradients to be the same fo r both psychopaths and 

nonpsychopaths but also acknowledged that i n the absence of 

relevant data no firm predictions were possible. 

Quay (1965) speculates that psychopathic behavior i s 

re l a t e d to basal l e v e l and/or adaptation to sensory inputs 

of a l l types. He suggests ( l ) that because of his lowered 

basal a c t i v i t y the psychopath requires more sensory input 

i n order to maintain pleasant a f f e c t and e f f i c i e n t c o r t i c a l 

functioning, and/or (2) the psychopath adapts rapidly to 

stimulation thus increasing the need f o r greater stimulus 

v a r i a t i o n and greater stimulus i n t e n s i t y . The psychopath's 

d e f i c i e n t conditioning and poor avoidance learning, accord

ing to Quay, may be interpreted as f a i l u r e of noxious or 

pleasant stimulation to arouse excitatory processes. Impli

c i t i n Quay's notions i s the assumption that with higher 

l e v e l s of shock i n t e n s i t y psychopaths should condition as 

well as do nonpsychopaths. 

Quay's notion of reduced basal l e v e l i s si m i l a r i n some 

respects to the positions taken by Cleckley, Lykken, and 

Hare. A l l argue i n favor of autonomic hyporeactivity i n the 

psychopath. Data of d i r e c t relevance to Quay's hypothesis 

consists of measures of basal l e v e l and habituation to stim

u l a t i o n . In an experiment involving shock Hare (1965c) 

found that primary psychopaths had ( l ) a lower l e v e l of ba

s a l skin conductance than did eith e r neurotic psychopaths 
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o r normal c o n t r o l s , and (2) showed g r e a t e r GSR h a b i t u a t i o n 

t o shock t h a n d i d n e u r o t i c p s y c h o p a t h s b u t d i d not d i f f e r 

f rom normal c o n t r o l s . I n a n o t h e r e x p e r i m e n t , (Hare, 1968b), 

w h i c h i n c l u d e d t o n e s b u t no shock, b o t h p r i m a r y and n e u r o t i c 

p s y c h o p a t h s showed a s i g n i f i c a n t d e c r e a s e i n b a s a l s k i n c o n 

d u c t a n c e d u r i n g t h e e x p e r i m e n t w h i l e n o n p s y c h o p a t h i c p r i s o n 

e r s showed no s i g n i f i c a n t change. There was no d i f f e r e n c e 

between groups i n r a t e o f GSR h a b i t u a t i o n t o the t o n e s . On 

the o t h e r hand, p r i m a r y p s y c h o p a t h s showed l e s s h a b i t u a t i o n 

o f c a r d i a c d e c e l e r a t i o n t h a n d i d e i t h e r o f the o t h e r two i n 

mate g r o u p s . W h i l e Hare's r e s u l t s p r o v i d e p a r t i a l s u p p o r t 

f o r Quay's h y p o t h e s i s , two o t h e r s t u d i e s ( L i p p e r t and S e n t e r , 

1966; Schmauk, 1968) f a i l e d t o r e v e a l any s i g n i f i c a n t d i f 

f e r e n c e between p s y c h o p a t h s and nonpsychopaths i n e i t h e r b a 

s a l s k i n conductance o r r a t e o f GSR h a b i t u a t i o n under a v a 

r i e t y o f s t i m u l u s c o n d i t i o n s . Lykken (1955) r e g a r d e d h i s 

f i n d i n g s i n t h i s a r e a as p a r a d o x i c a l i n t h a t p r i m a r y p s y 

c h o p a t h s showed t h e g r e a t e s t i n c r e a s e i n b a s a l s k i n conduc

t a n c e d u r i n g t h e e x p e r i m e n t and n e u r o t i c p s y c h o p a t h s t h e 

l e a s t . A t the same t i m e , n e u r o t i c p s y c h o p a t h s d i s p l a y e d t h e 

g r e a t e s t GSR h a b i t u a t i o n t o shock and normal c o n t r o l s t h e 

l e a s t . 

When t h e dependent v a r i a b l e s a r e measures o f b a s a l a c t i 

v i t y and h a b i t u a t i o n t o s t i m u l a t i o n t h e r e appears t o be l i t 

t l e e m p i r i c a l s u p p o r t f o r t h e h y p o t h e s i s t h a t p s y c h o p a t h y i s 

a s s o c i a t e d w i t h autonomic h y p o r e a c t i v i t y . However, Hare's 
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(1968b) findings of fewer nonspecific GSRs and less heart-

rate f l u c t u a t i o n i n psychopaths provide a d d i t i o n a l support. 

In the present study basal l e v e l s and habituation to stimu

l a t i o n w i l l be examined i n an e f f o r t to c l a r i f y some of the 

foregoing issues. 

In summary, the theories outlined above a l l seem to be 

i n agreement on the following points. In comparison with 

neurotic psychopaths and normals the primary psychopath i s 

( l ) p h y s i o l o g i c a l l y underaroused, (2) shows poor avoidance 

learning, and (3) shows l e s s conditioning of fear responses. 

In d i r e c t opposition to the above theories i s the no

t i o n advanced by Schacter and Latand (1964) that the psycho

path i s autonoraically hyperreactive. The only evidence pre

sented .in support of t h i s speculation i s an increase i n 

pulse rate for psychopaths following epinephrine i n j e c t i o n . 

In view of th i s and other shortcomings i n t h e i r study these 

r e s u l t s are perhaps more suggestive than conclusive. 

While recent theory and experimental study have empha

sized a lack of anxiety as an explanation of the psychopath's 

conditioning d e f i c i t , a l t e r n a t i v e explanations are possible. 

Eysenck (1955, 1961) has long contended that extraverts 

have greater tolerance f o r pain than have neurotics or nor

mals. In Eysenck's theory the stable extravert i s probably 

comparable to Cleckley's (1964, 1959) concept of the primary 

psychopath. Two a d d i t i o n a l v a r i a b l e s that are r e l a t e d to 

each other and to pain tolerance are detection threshold for 



26 

shock and p r e f e r e n c e f o r immediate versus d e l a y e d shock. 

P e t r i e , C o l l i n s and Solomon (i960) found t h a t Ss w i t h 

h i g h t o l e r a n c e f o r thermal p a i n tended to have h i g h e r e x t r a -

v e r s i o n scores than those w i t h low p a i n t o l e r a n c e . U s i n g 

thermal s t i m u l a t i o n of the f o r e h e a d as an index of p a i n t o l 

erance Lynn and Eysenck (1961) found a p o s i t i v e c o r r e l a t i o n 

between p a i n t o l e r a n c e and e x t r a v e r s i o n (r=.69, p<.0l), and 

a n e g a t i v e c o r r e l a t i o n between p a i n t o l e r a n c e and n e u r o t i -

cism (r=-.36, p<.05). S c h a l l i n g and Levander (1964) r e p o r 

t e d t h a t p s y c h o p a t h i c d e l i n q u e n t s had a h i g h e r t o l e r a n c e f o r 

e l e c t r i c a l p a i n s t i m u l a t i o n than d i d n e u r o t i c d e l i n q u e n t s . 

However, oth e r i n v e s t i g a t o r s (Hare, 1965c, 1966; Schoenherr, 

1964) found no s i g n i f i c a n t d i f f e r e n c e between psychopaths 

and nonpsychopaths i n t o l e r a n c e f o r shock.* 

I f psychopaths, i n comparison w i t h nonpsychopaths, do 

i n f a c t have a h i g h e r t o l e r a n c e f o r p a i n f u l s t i m u l a t i o n , i t 

might be because of 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 . 

Schoenherr (1964) found t h a t primary psychopaths had a s i g 

n i f i c a n t l y h i g h e r t h r e s h o l d f o r d e t e c t i o n of shock than d i d 

n e u r o t i c psychopaths or normal c o n t r o l s . Hare (1968a), 

u s i n g a more p r e c i s e procedure, confirmed Schoenherr's r e 

s u l t s . 

These f i n d i n g s may mean t h a t psychopaths are more sen

s i t i v e t o i n c r e a s e s i n shock i n t e n s i t y above t h r e s h o l d than 

* I n the l a t t e r t h r e e s t u d i e s f i n d i n g s on shock t o l e r a n c e 
l e v e l were i n c i d e n t a l to the main purposes of the e x p e r i 
ments. 
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are nonpsychopaths. A l t e r n a t i v e l y , psychopaths may d e l i b e r 

a t e l y a v o i d r e c e i v i n g shock i n t e n s i t i e s a t or c l o s e to t h e i r 

t o l e r a n c e l e v e l , i . e . , they may say they have had enough 

even though they a r e capable of t o l e r a t i n g more. Some r e 

cent u n p u b l i s h e d data (e.g., T h o r v a l d s o n , 1969) tends to 

support t h i s assumption. T h o r v a l d s o n determined shock d e t e c 

t i o n t h r e s h o l d and shock t o l e r a n c e l e v e l i n p s y c h o p a t h i c and 

nonpsychopathic Ss under "unmotivated" and "motivated" con

d i t i o n s . Under the l a t t e r c o n d i t i o n Ss c o u l d earn c i g a r e t t e s 

by lowering t h e i r d e t e c t i o n t h r e s h o l d and/or by r a i s i n g 

t h e i r t o l e r a n c e l e v e l . The r e s u l t s of t h i s study may be sum

marized as f o l l o w s : 

( l ) Under the unmotivated c o n d i t i o n there were no d i f 

f e r e n c e s between groups i n d e t e c t i o n t h r e s h o l d or t o l e r a n c e 

l e v e l . (2) Under the motivated c o n d i t i o n t h e r e was no d i f 

f e r e n c e between groups i n d e t e c t i o n t h r e s h o l d . (3) Under 

the motivated c o n d i t i o n psychopaths i n c r e a s e d t h e i r t o l e r 

ance l e v e l s i g n i f i c a n t l y above t h a t of nonpsychopaths. The 

l a t t e r r e s u l t i s c o n s i s t e n t w i t h the c l i n i c a l o b s e r v a t i o n 

t h a t psychopaths tend to a v o i d d i s c o m f o r t and a l s o w i t h the 

e m p i r i c a l f i n d i n g s (Hare, 1966) t h a t they show l e s s of a 

p r e f e r e n c e f o r immediate shock than do nonpsychopaths. 

One i m p l i c a t i o n of these s t u d i e s i s t h a t i n e x p e r i 

ments i n v o l v i n g shock, psychopaths may r e c e i v e l e s s " p unish

ment" than do nonpsychopaths. I f t h i s i s c o r r e c t i t might 

o f f e r a t l e a s t a p a r t i a l e x p l a n a t i o n f o r t h e i r poor avoidance 
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l e a r n i n g and d e f i c i e n t f e a r c o n d i t i o n i n g . An a d d i t i o n a l 

aim o f the presen t r e s e a r c h i s to o b t a i n f u r t h e r evidence 

on the d i f f e r e n c e between psychopaths and nonpsychopaths i n 

d e t e c t i o n t h r e s h o l d f o r shock and shock t o l e r a n c e l e v e l . 

I t i s e v i d e n t from the p r e c e d i n g d i s c u s s i o n t h a t a n x i 

ety i s a concept o f major importance In s e v e r a l t h e o r i e s of 

psy c h o p a t h i c b e h a v i o r . The concept o f a n x i e t y as used here 

i s b r i e f l y d i s c u s s e d below. T h i s i s f o l l o w e d by a b r i e f 

c o n s i d e r a t i o n of the thr e e dependent v a r i a b l e s of c h i e f i n 

t e r e s t i n t h i s i n v e s t i g a t i o n . These are the GSR, h e a r t 

r a t e (HR), and f i n g e r b l o o d volume (FBV). The l a t t e r i s an 

i n d i r e c t measure o f v a s o c o n s t r i c t i o n . A b r i e f overview of 

the experimental d e s i g n i s then p r e s e n t e d and f i n a l l y , the 

hypotheses of major i n t e r e s t are s t a t e d . 

The concept o f a n x i e t y used here i s based on the theory 

and r e s e a r c h o f s e v e r a l i n v e s t i g a t o r s ( M i l l e r , 1951; Mowrer, 

1960; Solomon and Wynne, 1954). These a u t h o r i t i e s assume 

t h a t f e a r i s an i n n a t e response to p a i n . Through the pro

cess o f c l a s s i c a l c o n d i t i o n i n g a n e u t r a l s t i m u l u s p a i r e d 

w i t h a p a i n f u l s t i m u l u s comes t o e l i c i t a n t i c i p a t o r y f e a r 

responses c a l l e d a n x i e t y . On f u t u r e o c c a s i o n s , when the 

p r e v i o u s l y n e u t r a l s t i m u l u s i s p r e s e n t e d i n an avoidance 

l e a r n i n g s i t u a t i o n , i t i n i t i a t e s escape o r avoidance r e a c 

t i o n s which are r e i n f o r c e d through a n x i e t y r e d u c t i o n . S i n c e 

f e a r i s unobservable i t s presence i s i n f e r r e d on the b a s i s 

of changes i n v a r i o u s indexes o f autonomic a c t i v i t y , s k e l e -
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t a l - m o t o r responses, or gross b e h a v i o r , a c c o r d i n g to the 

s i t u a t i o n or experimental c o n t e x t . 

When the response to be c o n d i t i o n e d i s the GSR i t seems 

as i f i t s p s y c h o l o g i c a l s i g n i f i c a n c e can be m e a n i n g f u l l y 

i n f e r r e d only from a c o n s i d e r a t i o n of the s t i m u l u s c o n t e x t . 

T h i s i s because the GSR, a l t h o u g h an i n n a t e response to 

p a i n s t i m u l a t i o n , a l s o occurs under s t i m u l u s c o n d i t i o n s 

t h a t c o u l d not r e a s o n a b l y be c o n s i d e r e d to be pain-produc

i n g or f e a r - e v o k i n g . I t occurs e.g., i n response to p i c 

t u r e s o f nudes (Lovibond, 1963), d u r i n g p r o b l e m - s o l v i n g 

(Hare, 1968b), and i n a v a r i e t y of everyday circumstances 

i n which p a i n or f e a r would not be assumed to be p r e s e n t . 

In the case of c a r d i a c responses the s i t u a t i o n i s more 

complex, and, f o r t h a t matter, the s i g n i f i c a n c e of the c a r 

d i a c c o n d i t i o n e d response i s s t i l l not f u l l y understood. 

A c c o r d i n g to Lacey c a r d i a c a c c e l e r a t i o n serves to a t t e n u a t e 

s t i m u l u s i n p u t w h i l e c a r d i a c d e c e l e r a t i o n enhances sensory 

i n t a k e (Lacey and Lacey, 1958; Lacey, 1959). Hare (1968b) 

p r e s e n t s evidence which suggests t h a t the primary psycho

path may be p a r a s y m p a t h e t i c a l l y h y p o r e a c t i v e . T h i s c o u l d 

mean l e s s r a p i d c a r d i a c d e c e l e r a t i o n and, i f Lacey's hypo

t h e s i s i s c o r r e c t , a r e d u c t i o n i n sensory i n p u t . One pos

s i b l e consequence might be a t t e n u a t i o n of e m o t i o n a l i t y i n 

psychopaths. 

F i n g e r v a s o c o n s t r i c t i o n can be c o n d i t i o n e d (Gale and 

S t e r n , 1968) but i t s p s y c h o l o g i c a l s i g n i f i c a n c e i s u n c l e a r . 
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However, s i n c e i t i s s y m p a t h e t i c a l l y i n n e r v a t e d i t i s p r e 

sumed to he c o r r e l a t e d w i t h emotional s t a t e s such as a n x i e t y 

as are the GSR and HR. 

The s u b j e c t s (Ss) of t h i s study were p r i s o n e r s c l a s s i 

f i e d as primary psychopaths ( P ) , secondary or n e u r o t i c psy

chopaths ( S ) , and nonpsychopaths (NP), on the b a s i s of 

C l e c k l e y ^ (1959) c r i t e r i a . A n o n - p r i s o n e r group (NC), con

s i s t i n g o f c u s t o d i a l o f f i c e r s , was i n c l u d e d as a c o n t r o l f o r 

p o s s i b l e i n s t i t u t i o n a l i z a t i o n e f f e c t s . The GSR, HR, FBV, 

c e p h a l i c vasomotor a c t i v i t y , and r e s p i r a t i o n were r e c o r d e d 

s i m u l t a n e o u s l y on an O f f n e r Type R Dynograph. The GSR, HR, 

and f i n g e r v a s o c o n s t r i c t i o n , the t h r e e dependent v a r i a b l e s 

o f c h i e f i n t e r e s t i n t h i s study, are presumed to be, at 

l e a s t i n p a r t , autonomic c o r r e l a t e s o f the S's emotional 

s t a t e as t h i s i s d e f i n e d i n r e l a t i o n to the experimental 

s i t u a t i o n . A d elayed, d i s c r i m i n a t i v e c l a s s i c a l c o n d i t i o n i n g 

paradigm was used i n which one o f t h r e e e a s i l y d i s c r i m i n a b l e 

tones was p a i r e d w i t h e l e c t r i c shock, another w i t h a p i c t u r e 

o f a nude, while a t h i r d was p r e s e n t e d a l o n e . The term, 

defense c o n d i t i o n i n g , as used here r e f e r s to a n t i c i p a t o r y 

responses a s s o c i a t e d w i t h the p a i r i n g of a CS (tone) w i t h 

shock. A n t i c i p a t o r y autonomic responses, mediated by SNS 

a c t i v i t y , and observed under t h i s c o n d i t i o n are assumed to 

be i n d i c a n t s o f a n x i e t y . The term, reward c o n d i t i o n i n g , r e 

f e r s to a n t i c i p a t o r y responses a s s o c i a t e d w i t h the p a i r i n g 

of a CS w i t h a p i c t u r e of a nude. S i n c e the experiment was 
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designed to investigate conditioning i n primary psychopaths 

and nonpsychopaths the main s t a t i s t i c a l analysis involved 

an a p r i o r i comparison of the means of Group P and Group NP 

on a l l conditioning indices. 
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Hypotheses 

The primary h y p o t h e s i s of t h i s study p e r t a i n s t o de
fense c o n d i t i o n i n g . 

A Defense C o n d i t i o n i n g 

When the UCS i s shock, Group P w i l l show l e s s c o n d i 
t i o n i n g than w i l l Group NP on the f o l l o w i n g i n d i c e s o f auto
nomic a c t i v i t y : 

1 The GSR 

2 Heart Rate 

3 F i n g e r V a s o c o n s t r i c t i o n 

The secondary h y p o t h e s i s p e r t a i n s to reward c o n d i t i o n 
i n g . S i n c e t h e r e i s no t h e o r e t i c a l o r e m p i r i c a l b a s i s f o r 
making p r e d i c t i o n s about reward c o n d i t i o n i n g the comparisons 
here a re s t a t e d i n n u l l terms i . e . , no s i g n i f i c a n t d i f f e r 
ences are p r e d i c t e d . 

B Reward C o n d i t i o n i n g 

When the UCS i s a p i c t u r e of a nude t h e r e w i l l be no 
s i g n i f i c a n t d i f f e r e n c e i n c o n d i t i o n i n g between Group P and 
Group NP on the f o l l o w i n g i n d i c e s o f autonomic a c t i v i t y : 

1 The GSR 

2 Heart Rate 

3 F i n g e r V a s o c o n s t r i c t i o n 
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Method 

Su b j e c t s ( S s ) . The Ss were drawn from the inmate pop

u l a t i o n of the B.C. P e n i t e n t i a r y , a maximum s e c u r i t y i n s t i 

t u t i o n housing approximately 500 p r i s o n e r s . The s e l e c t i o n 

procedures are d i s c u s s e d f u l l y i n Appendix A. On the b a s i s 

of i n f o r m a t i o n c o n t a i n e d i n the S's f i l e the experimenter 

(E) and a c o l l e a g u e , u s i n g C l e c k l e y ' s (1959) c r i t e r i a 

(Appendix B ) , and Karpman's (1941, 1961) concept o f psycho

pathy, independently r a t e d each S_ on a 7-point s c a l e . The 

outcome of t h i s procedure was the e s t a b l i s h m e n t of t h r e e 

d i a g n o s t i c c a t e g o r i e s of Ss, d e s i g n a t e d Group P, Group S, 

and Group NP (primary psychopaths, secondary psychopaths 

and nonpsychopaths r e s p e c t i v e l y ) . An index of i n t e r - r a t e r 

agreement was computed f o r an i n i t i a l sample of 46 Ss 

( S c o t t and Wertheimer, 1962). The r a t e r s agreed on the 

v a l u e s a s s i g n e d to 32 Ss, or 70 per cent of the t o t a l . Of 

the remaining 14 Ss the r a t e r s were one step a p a r t on 12 

and two steps a p a r t on 2. The index of o v e r a l l agreement 

was 63 per cent w h i l e chance agreement was 18 per c e n t . A 

f i n a l r a t i n g of each of C l e c k l e y ' s items was d e r i v e d f o r 

each S by f o r c e d agreement. The i n t e r - i t e m c o r r e l a t i o n , 

and the c o r r e l a t i o n between an item and assignment of the S> 

to one of the d i a g n o s t i c c a t e g o r i e s were computed. A f o u r t h 

group c o n s i s t i n g of c u s t o d i a l o f f i c e r s (Group NC) was i n c l u 

ded as a c o n t r o l f o r p o s s i b l e i n s t i t u t i o n a l i z a t i o n e f f e c t s . 

Data were a v a i l a b l e f o r a f i n a l sample o f 18 Ss per group 
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on a l l v a r i a b l e s i n v e s t i g a t e d w i t h the e x c e p t i o n of vaso

motor a c t i v i t y . On t h i s l a t t e r measure scores were a v a i l 

a b l e f o r lk Ss i n each group. 

Age, e d u c a t i o n and IQ were o b t a i n e d f o r a l l Ss, and 

t e s t e d f o r s i g n i f i c a n t d i f f e r e n c e s by means of a n a l y s i s of 

v a r i a n c e . The F v a l u e s and the group means are shown i n 

T a b l e 1. A s i g n i f i c a n t d i f f e r e n c e was found f o r e d u c a t i o n . 

Post-hoc comparisons, u s i n g the Scheffe' method (Hays, 1963, 

pp.483-489), showed t h a t the o n l y groups t h a t d i f f e r e d s i g 

n i f i c a n t l y from each o t h e r were Group S and Group NC. T h i s 

d i f f e r e n c e was not c o n s i d e r e d c r u c i a l to the main purpose 

o f the study. 

Apparatus. An 8 channel O f f n e r Type R Dynograph was 

used to o b t a i n simultaneous r e c o r d s of r e s p i r a t i o n c y c l e , 

c e p h a l i c vasomotor a c t i v i t y , f i n g e r b l o o d volume (FBV), 

h e a r t r a t e (HR), and s k i n r e s i s t a n c e . A d d i t i o n a l channels 

were used to r e c o r d s t i m u l u s p r e s e n t a t i o n s . The CSs were 

10-second tones d e l i v e r e d through padded earphones. The 

UCS f o r the defense c o n d i t i o n i n g procedure was e l e c t r i c 

shock p r o v i d e d by a D.C. source which p e r m i t t e d c u r r e n t i n 

t e n s i t y to be v a r i e d between .10 ma and 33 ma. The c u r r e n t 

was d e l i v e r e d through a c o n c e n t r i c e l e c t r o d e (Tursky, 

Watson and O'Connell, 1965) designed so as to ensure t h a t 

the a r e a s t i m u l a t e d was constant f o r a l l Ss. The UCSs f o r 

reward c o n d i t i o n i n g were 16 d i f f e r e n t s l i d e s o f nude women. 

Each s l i d e was p r o j e c t e d onto a s c r e e n f o r 2 seconds. The 
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T a b l e 1 

Group Means and F - V a l u e s f o r Age, E d u c a t i o n , and IQ 

Groups 

V a r i a b l e P S NP NC F 

Age 31.17 33.11 28.39 35.00 1.98 .12 

E d u c a t i o n 
(Grade) 9.50 8.05 9.22 11.11 3.24 .03 

IQ ( R e v i s e d 
B e t a ) 109.22 106.11 107.94 110.33 
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i n t e r t r i a l i n t e r v a l s were c o n t r o l l e d by a Gerbrand program

mer. The CS-UCS i n t e r v a l s , s t i m u l u s onset and s t i m u l u s 

o f f s e t , and the pens r e c o r d i n g these events, were a l l con

t r o l l e d by automatic t i m e r s . A c o n t r o l panel enabled E to 

a d m i n i s t e r s t i m u l u s combinations i n accordance w i t h a p r e 

determined s c h e d u l e . The experiment was conducted i n a 

sound deadened room i n the h o s p i t a l s e c t i o n of the i n s t i t u 

t i o n . A i r temperature was maintained a t approximately 70 

degrees F by an a i r c o n d i t i o n i n g u n i t . The r e l a x e d i n a 

r e c l i n e r c h a i r w i t h h i s back towards the apparatus and the 

experimenter. 

A delayed d i f f e r e n t i a l c l a s s i c a l c o n d i t i o n i n g paradigm 

was used which c o n s i s t e d o f two r e i n f o r c e d CSs and one un-

r e i n f o r c e d CS. The CSs were tones d e s i g n a t e d h i g h (H), 

1260 cps, 59 db; medium (M), 590 cps, 61 db; and low ( L ) , 

200 cps, 47 db.* The shock UCS was .5 seconds i n d u r a t i o n 

and the p i c t u r e UCS was 2 seconds i n d u r a t i o n . The onset 

o f each UCS c o i n c i d e d with CS t e r m i n a t i o n . The i n t e r t r i a l 

i n t e r v a l ranged from 20 to 70 seconds w i t h an average of 

about 50 seconds. 

There were 16 c o n d i t i o n i n g t r i a l s w i t h tone-shock, 16 

w i t h t o n e - p i c t u r e , and 16 p r e s e n t a t i o n s of the n e u t r a l CS. 

The t r i a l s were a d m i n i s t e r e d i n a predetermined random 

order w i t h two r e s t r i c t i o n s . F i r s t , p r e l i m i n a r y work had 

shown t h a t i f the f i r s t t r i a l i n c l u d e d a shock UCS some Ss 

* These db valu e s r e s u l t e d from equating the f r e q u e n c i e s 
f o r s u b j e c t i v e loudness. 
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r e a c t e d w i t h gross movements and l a r g e GSR d e f l e c t i o n s . 

T h i s produced marked i n t e r f e r e n c e i n the r e c o r d and c o u l d 

r e s u l t i n l o s s of d a t a . F o r these reasons t h e r e f o r e , shock 

was excluded from the f i r s t t r i a l . Secondly, no CS-UCS 

combination c o u l d occur more than twice i n s u c c e s s i o n . No 

a d a p t a t i o n t r i a l s were pr e s e n t e d s i n c e the i n c l u s i o n o f a 

c o n t r o l f o r p s e u d o c o n d i t i o n i n g p r e c l u d e d the n e c e s s i t y f o r 

such a procedure. The presence o f t h r e e CSs and two UCSs 

generated s i x s t i m u l u s combinations. One such combination 

e.g., was H-shock M-pic t u r e , and L-. The s i x combinations 

were d i s t r i b u t e d e q u a l l y among each group of 18 Ss, but were 

a d m i n i s t e r e d t o each group i n a random o r d e r . 

I t was assumed t h a t the p i c t u r e s of nudes used i n t h i s 

study c o n s t i t u t e d an e f f e c t i v e UCS f o r the c o n d i t i o n i n g o f 

reward responses i n inmates. P r i o r to the experiment t h r e e 

p s y c h o l o g i s t s ranked the 16 s l i d e s from l e a s t to most a t t r a c 

t i v e . The s l i d e s were then p r e s e n t e d i n t h i s o r d e r d u r i n g 

the experiment i n order to minimize a d a p t a t i o n . F o l l o w i n g 

completion of the experiment an operant c o n d i t i o n i n g study 

was conducted to t e s t the above assumption u s i n g the same 

set o f s l i d e s , and Ss drawn from the three p r i s o n groups 

who had p a r t i c i p a t e d i n the c l a s s i c a l c o n d i t i o n i n g study. 

The operant c o n d i t i o n i n g study i s d i s c u s s e d i n Appendix C. 

Procedure. When a S r e p o r t e d to the experimental 

room he was t o l d ( l ) t h a t the purpose of the experiment was 

to secure records of p h y s i o l o g i c a l a c t i v i t y ; (2) t h a t 
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during the course of the experiment he would receive elec

t r i c a l shocks on his forearm; and (3) that his p a r t i c i p a t i o n 

was voluntary. Questions by Ss aimed at e l i c i t i n g a d dition

a l information about the nature of the experiment were evad

ed. Inmate Sis were scheduled on a random basis but t h i s 

could not be done f o r Ss i n Group NC who usually a r r i v e d i n 

the experimental room at 8:00 a.m. or a f t e r 4:30 p.m. 

Beckman Biopotential electrodes one centimeter i n d i a 

meter and f i l l e d with Beckman electrode paste were used to 

secure cardiac and skin resistance measures. Each electrode 

was f i t t e d with an adhesive c o l l a r which, i n addition to 

maintaining the electrode i n a firm p o s i t i o n , also prevented 

seepage of the e l e c t r o l y t e beyond the e f f e c t i v e electrode 

area. An addi t i o n a l advantage was that the c o l l a r prevented 

the paste from drying out during the course of the experi

ment . 

The cardiac electrodes were attached to the sternum and 

l e f t side as t h i s s i t e was found to produce a strong EKG 

s i g n a l , thus avoiding the need f o r excessive a m p l i f i c a t i o n . 

These areas also appeared to be l e s s susceptible to move

ment - induced a r t i f a c t . Since most Ss came d i r e c t l y to 

the experimental room from various workshop areas t h e i r 

hands tended to be grimy; therefore the fingers of the l e f t 

hand, to which the GSR electrodes were to be attached, were 

washed with soap and water. The GSR electrodes were taped 

to the volar surface of the t i p of the f i r s t f i n g e r and the 
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base of the second f i n g e r except t h a t where cuts or breaks 

i n the s k i n were e v i d e n t adjacent d i g i t s were used. Cur

r e n t d e n s i t y , s u p p l i e d by a 15 v o l t c e l l , was a p proximately 

9 microaraps/cm (Venables & M a r t i n , 1967). R e s p i r a t o r y 

c y c l e was r e c o r d e d by means of a s t r a i n - g a g e b e l t f a s t e n e d 

around the upper c h e s t . S p e c i a l l y c o n s t r u c t e d l i g h t w e i g h t 

p h o t o c e l l pickups were taped to the second f i n g e r of the 

l e f t hand and to the forehead i n o r d e r to secure measures 

of vasomotor a c t i v i t y i n these two a r e a s . Two A.C. a m p l i 

f i e r s w i t h time c o n s t a n t s of one second were used. Both 

pickups were s h i e l d e d from l i g h t r e f l e c t e d from the s c r e e n 

d u r i n g p r e s e n t a t i o n of the p i c t u r e s t i m u l i . One ground 

e l e c t r o d e was taped to the S's r i g h t w r i s t a f t e r the s k i n 

r e s i s t a n c e a t the s i t e had been reduced by rubbing the a r e a 

b r i s k l y w i t h Redux p a s t e . The shock e l e c t r o d e was s t r a p p e d 

to the v o l a r s u r f a c e o f the r i g h t forearm. 

Repeated s t i m u l a t i o n w i t h shock produces a decrease i n 

the impedance ( r e s i s t a n c e ) of an e l e c t r o d e - s k i n c i r c u i t . 

T h i s r e s u l t s i n an i n c r e a s e i n both the p h y s i c a l i n t e n s i t y 

o f the shock and s u b j e c t i v e e s t i m a t e s of shock i n t e n s i t y . 

(Tursky and Watson, 1964). Because of the nature of the 

p e r s o n a l i t y v a r i a b l e s b e i n g i n v e s t i g a t e d i n t h i s experiment 

i t was c o n s i d e r e d d e s i r a b l e to reduce the v a r i a b i l i t y due 

to t h i s shock f a c t o r . I n attempting to a c h i e v e t h i s the 

method recommended by Tursky and Watson (1964) was used. 

The s k i n r e s i s t a n c e at the shock e l e c t r o d e s i t e was reduced 
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by rubbing the area b r i s k l y with Redux paste. A f i l m of 

electrode paste was then spread over the area. The elec

trode was attached and the amount of paste was varied u n t i l 

the ohmeter registered a stable 5000 ohms. According to 

the r e s u l t s obtained by Tursky and Watson t h i s procedure 

could be expected to maintain a stable subjective estimate 

of shock i n t e n s i t y throughout the experiment. The r e s i s 

tance of the electrode-skin c i r c u i t was monitored through

out the experiment and was found to vary between 3000 and 

7000 ohms. 

When a l l connections had been made the S was t o l d : 

A f t e r I place these earphones on your head 
I want you to lean back i n your chair and 
relax. Avoid movement as much as possible 
and t r y to stay awake. A f t e r a while you 
w i l l hear tones i n the earphones. There 
w i l l be three d i f f e r e n t tones, a high tone, 
a medium tone and a low tone but they w i l l 
occur at d i f f e r e n t times. The high tone 
w i l l always be followed by shock to your 
arm, and the i n t e n s i t y of the shock w i l l 
be the same as the l a s t one you received. 
The medium tone w i l l always be followed by 
a picture of a nude projected onto the 
screen, and the low tone w i l l always occur 
by i t s e l f . 

The l a t t e r part of these Instructions was var i e d ac

cording to the stimulus sequence to which the S had been 

assigned. 

The earphones were attached and the S's chair adjusted 

to a r e c l i n i n g p o s i t i o n . The room was darkened except f o r 

a shielded l i g h t above the chart. A l l pieces of equipment 

to be used during the conditioning t r i a l s were switched on 
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so as to a v o i d p r o v i d i n g the S w i t h a u d i t o r y o r other cues 

t h a t might s i g n a l the onset o f the f i r s t t r i a l . 

D u r i n g the f i r s t 10 minutes of r e c o r d i n g no s t i m u l i 

were p r e s e n t e d so as to a l l o w the S to adapt to the e x p e r i 

mental s i t u a t i o n . At the end o f t h i s p e r i o d the f i r s t con

d i t i o n i n g t r i a l was p r e s e n t e d without p r i o r warning. The E 

had b e f o r e him a l i s t o f 48 randomized t r i a l s . A t r i a l was 

a d m i n i s t e r e d by d e p r e s s i n g one of th r e e s i l e n t switches 

while a t the same time t h i s t r i a l was c r o s s e d o f f the l i s t . 

The experiment was t e r m i n a t e d about one minute a f t e r admin

i s t r a t i o n o f the l a s t t r i a l . The S_ was g i v e n two packages 

of c i g a r e t t e s and asked not to d i s c u s s the experiment w i t h 

o t h e r inmates or s t a f f . The t o t a l time r e q u i r e d was about 

90 minutes. 

Measurements 

The method of l i m i t s was used t o determine shock d e t e c 

t i o n t h r e s h o l d . The S_ was t o l d t h a t he would r e c e i v e some 

m i l d shocks and that he was to i n d i c a t e whether he d e t e c t e d 

any s e n s a t i o n by responding w i t h "yes", o r "no", or "not 

sure", when the E s a i d "now". The "not s u r e " category was 

counted as a s h i f t i n s i g n from the p r e v i o u s judgment. 

Three a l t e r n a t e ascending and descending s e r i e s o f t r i a l s 

were a d m i n i s t e r e d w i t h s t i m u l u s i n t e n s i t y b e i n g v a r i e d by 

.10 ma a t each s t e p . The procedure began w i t h an ascending 

s e r i e s and a c u r r e n t i n t e n s i t y of .10 ma. The S's mean 

t h r e s h o l d f o r the s i x s e r i e s was taken as an estimate o f h i s 
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detection threshold. 

When detection threshold was obtained shock tolerance 

l e v e l was estimated as follows. The S was t o l d , "I am now 

going to increase the strength of the shock one step at a 

time. When you f e e l that i t i s strong enough i . e . , when 

you decide that i t i s s u f f i c i e n t l y annoying or painful that 

you do not wish i t increased further l e t me know". The 

f i r s t shock was administered at a current i n t e n s i t y of ap

proximately one ma above detection threshold with each stim

u l a t i o n thereafter being increased by one ma. The temporal 

i n t e r v a l between stimulations was 10 seconds. The highest 

current i n t e n s i t y accepted by the S was defined as his t o l 

erance l e v e l and was subsequently administered during the 

conditioning phase of the experiment. 

The dependent variables of chief i n t e r e s t were the GSR, 

HR, and finger vasoconstriction. 

The GSR. A l l skin resistance measures were converted 

to conductance before any s t a t i s t i c a l computations were per

formed. Three indices of electrodermal a c t i v i t y were scored 

for each S on a l l t r i a l s v i z . , the or i e n t i n g r e f l e x (OR), 

the anticipatory response (AR), and the unconditioned r e 

sponse (UCR). The minimal change i n skin resistance r e 

quired f o r each of these responses was a decrease of 200 

ohms. This decision was made before the data were converted 

to micromohs and was based on the fact that for some Ss 

changes i n resistance of less than 200 ohms could not be 
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measured w i t h any degree of ac c u r a c y . The l a t e n c y c r i t e r i a 

were one to f o u r seconds a f t e r CS onset f o r an OR, and be

tween f o u r and eleven seconds f o r anAR (Stewart, S t e r n , 

Winokur, and Fredman, 1961). B a s a l s k i n r e s i s t a n c e was mea

sured a t t h r e e p o i n t s i n the experiment. The f i r s t , taken 

j u s t b e f o r e the onset of the f i r s t t r i a l , was d e s i g n a t e d 

the " r e s t i n g " l e v e l . The second was taken about half-way 

through the t r i a l s , and the t h i r d a t the end of the e x p e r i 

ment. A GSR tends to accompany b o d i l y movements, s i g h s , 

yawns, e t c . , t h e r e f o r e a GSR was not counted i f i t c o i n c i d 

ed w i t h these changes as i n d i c a t e d by the r e c o r d . 

Heart Rate (HR). The r e s u l t s o f s e v e r a l s t u d i e s sug

gest t h a t the c a r d i a c CR c o n s i s t s o f an a c c e l e r a t i v e compo

nent peaking from 4 to 6 seconds a f t e r CS onset, and a de-

c e l e r a t i v e component r e a c h i n g i t s minimal v a l u e between 7 

and 10 seconds a f t e r CS onset (Deane, 1964; Lang and 

Hnatiow, 1962; O b r i s t , Wood, and Perez-Reyes, 1965; Smith, 

1966; Wood, 1963; Zeaman and Smith, 1965; Zimny, S t e r n and 

F e l d , 1966). On the b a s i s of these f i n d i n g s the use of a 

10 second CS-UCS i n t e r v a l seemed a p p r o p r i a t e , the assump

t i o n b e i n g t h a t the a c c e l e r a t i v e component c o u l d be ade

q u a t e l y r e p r e s e n t e d by the mean HR d u r i n g the f i r s t 5 s e c 

onds, and the d e c e l e r a t i v e component by the mean HR du r i n g 

the second 5 seconds. The p r e - s t i m u l u s l e v e l was d e f i n e d 

as the mean HR f o r the 5 seconds immediately p r e c e d i n g CS 

onset w h i l e the UCR was taken as the mean f o r the 5 seconds 
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f o l l o w i n g CS t e r m i n a t i o n . These f o u r i n d i c e s of c a r d i a c 

a c t i v i t y were score d f o r a l l Ss on a l l t r i a l s . 

Because o f the q u a n t i t y of c a r d i a c data the time r e 

q u i r e d f o r r o u t i n e computations would have been p r o h i b i t i v e . 

A device was t h e r e f o r e c o n s t r u c t e d to p r o v i d e estimates o f 

the means. Two f i n e l i n e s 12.5 mm a p a r t were i n s c r i b e d on 

a p i e c e of c l e a r p l a s t i c . S i n c e the c h a r t speed was 2.5 mm 

per second, and s i n c e the CS-UCS i n t e r v a l was 10 seconds, 

the d i s t a n c e between the two l i n e s corresponded t o e x a c t l y 5 

seconds of c h a r t time. These two l i n e s were connected by a 

t h i r d drawn a t r i g h t angles to them. I n estimating an i n t e r 

v a l mean the d e v i c e was p l a c e d d i r e c t l y over the tachometer 

t r a c i n g and a d j u s t e d u n t i l the areas on e i t h e r s i d e of the 

t h i r d l i n e appeared to be e q u a l . The number of beats per 

minute c o r r e s p o n d i n g to t h i s p o s i t i o n was taken as an e s t i 

mate o f the mean f o r t h a t i n t e r v a l . As a check on the a c c u r 

acy o f t h i s method the c o r r e l a t i o n between computed and es

timated means was determined f o r a random sample. Two r e 

cords were drawn at random from each group and two t r i a l s 

were s e l e c t e d a t random from each r e c o r d . T h i s p r o v i d e d 

f o r a t o t a l of 6h i n t e r v a l s . The mean f o r each i n t e r v a l 

was f i r s t e s t i m a t e d u s i n g the d e v i c e d e s c r i b e d above and 

was then computed by a c t u a l count. The c o r r e l a t i o n between 

these measures was .996. 

D i g i t a l V a s o c o n s t r i c t i o n . Changes i n f i n g e r b l o o d 

volume were used as an i n d i r e c t measure of v a s o c o n s t r i c t i o n . 



A v a s o c o n s t r i c t i v e response was d e f i n e d as an upward s h i f t 

from the b a s e l i n e accompanied by a c o r r e s p o n d i n g r e d u c t i o n 

i n p u l s e amplitude. An amplitude measure was computed f o r 

a l l Ss on a l l t r i a l s . The b a s e l i n e was d e f i n e d as the mid

d l e of the t h r e e p u l s e s immediately p r e c e d i n g response on

s e t . Response amplitude was expressed as the d i s t a n c e i n 

mm from the b a s e l i n e to the middle of the p u l s e showing the 

g r e a t e s t s h i f t from b a s e l i n e . The change i n mm was conver

t e d to mv i n terms o f the p r e a m p l i f i e r g a i n , e.g., i f the 

g a i n was 10 mv per CM then a change of one mm was i n t e r p r e 

t e d as a change of one mv. A somewhat s i m i l a r measure was 

used by Sternbach (1964). 

In computing v a s o c o n s t r i c t i v e changes no attempt was 

made to d i s c r i m i n a t e between an OR and an AR. Gale and 

S t e r n (1968) have demonstrated t h a t the p e r i p h e r a l vaso

motor OR can be d i f f e r e n t i a l l y c o n d i t i o n e d , and s i n c e the 

purpose of t h i s study was to i n v e s t i g a t e d i f f e r e n t i a l con

d i t i o n i n g i n psychopaths i t seemed i r r e l e v a n t whether the 

CR was a c o n d i t i o n e d OR or an AR. The c r i t e r i a f o r a vaso

motor CR was a l a t e n c y between two and e l e v e n seconds, and 

a change i n magnitude of at l e a s t one mm. 

D i f f e r e n t i a l c o n d i t i o n i n g was expressed as the magni

tude of response to a r e i n f o r c e d CS minus the magnitude of 

response to the u n r e i n f o r c e d CS. 

As i n d i c e s of h a b i t u a t i o n , the e l e c t r o d e r m a l , c a r d i a c , 

and vasomotor UCRs to shock and to p i c t u r e s t i m u l i a t the 



beginning, i n the middle, and at the end of the experiment, 

were selected. 



R e s u l t s 

B efore r e p o r t i n g the r e s u l t s of t h i s study the i n a d e 

quacy of Group NC as a c o n t r o l group must he noted. As 

s t a t e d i n a p r e v i o u s s e c t i o n Group NC c o n s i s t e d of c u s t o 

d i a l o f f i c e r s who had v o l u n t e e r e d to p a r t i c i p a t e i n the 

experiment. I t was i n c l u d e d as a c o n t r o l f o r p o s s i b l e i n 

s t i t u t i o n a l i z a t i o n e f f e c t s w i t h the e x p e c t a t i o n t h a t i n the 

absence of such e f f e c t s Group NC would be s i m i l a r i n c o n d i 

t i o n i n g to Group NP. However, i t was found t h a t Group NC 

showed very l i t t l e e l e c t r o d e r m a l r e a c t i v i t y i n g e n e r a l and 

v i r t u a l l y no GSR c o n d i t i o n i n g . There was no evidence t h a t 

Group NC d i f f e r e d s i g n i f i c a n t l y from the other groups on 

the c a r d i o v a s c u l a r c o n d i t i o n i n g i n d i c e s . 

There seems to be no ready e x p l a n a t i o n f o r these r e 

s u l t s and one can o n l y s p e c u l a t e as to p o s s i b l e c a u s a l f a c 

t o r s . These i n c l u d e the p o s s i b i l i t y t h a t Group NC c o n s i s t 

ed of a number of i n d i v i d u a l s w i t h p s y c h o p a t h i c t r a i t s i n 

which case the e l e c t r o d e r m a l r e a c t i v i t y of the group as a 

whole would be a t t e n u a t e d . F a c t o r s a s s o c i a t e d w i t h t h i s 

p a r t i c u l a r o c c u p a t i o n t h a t may a l s o have c o n t r i b u t e d to the 

r e s u l t s i n c l u d e c o n s i s t e n t and r i g o r o u s p h y s i c a l t r a i n i n g 

and d i s c i p l i n e , and c l o s e and constant c o n t a c t w i t h the 

h a r d -core, " p r i s o n - w i s e " p r o p o r t i o n of the inmate p o p u l a 

t i o n . The time at which p h y s i o l o g i c a l r e c o r d s were o b t a i n 

ed may a l s o be r e l e v a n t . Most Ss i n Group NC r e p o r t e d to 

the experimental room at the end o f a s h i f t , u s u a l l y a t 
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4:30 p.m. but i n some cases a t 8:00 a.m., whereas inmate Ss 

were scheduled f o r the hours 8:00 a.m. to 4:30 p.m. I t i s 

c o n c e i v a b l e that these f a c t o r s e i t h e r s i n g l y or i n combina

t i o n c o u l d have r e s u l t e d i n the i n h i b i t i o n of e l e c t r o d e r m a l 

r e a c t i v i t y under the p r e s e n t experimental c o n d i t i o n s . 

In any event the e l e c t r o d e r m a l b e h a v i o r of Group NC 

was c o n s i d e r e d to be s u f f i c i e n t l y a t y p i c a l of the normal so 

as to render t h i s group i n a p p r o p r i a t e as a c o n t r o l a g a i n s t 

which to compare the performance of e i t h e r Group P or Group 

NP. T h i s l e a v e s Group NP as the "normal" or nonpsychopathic 

group a g a i n s t which Group P i s compared. 

The inadequacy of Group NC as a c o n t r o l was not d i s 

covered u n t i l a f t e r the c o n d i t i o n i n g measures f o r the t h r e e 

main dependent v a r i a b l e s had been submitted to s t a t i s t i c a l 

a n a l y s e s . The s c o r e s f o r t h i s group, t h e r e f o r e , were i n c l u 

ded i n the s t a t i s t i c a l a n a l y s es of d e t e c t i o n t h r e s h o l d and 

"shock t o l e r a n c e data, and a l l e l e c t r o d e r m a l , c a r d i a c , and 

vasomotor c o n d i t i o n i n g i n d i c e s . The s c o r e s f o r Group NC 

were excluded from the s t a t i s t i c a l a n a l y s i s of b a s a l s k i n 

conductance, and the e l e c t r o d e r m a l , c a r d i a c and vasomotor 

UCR data. The f i n d i n g s f o r Group NC are r e p o r t e d f o r the 

d e t e c t i o n t h r e s h o l d and shock t o l e r a n c e data o n l y . They 

w i l l not be r e p o r t e d f o r any o t h e r v a r i a b l e i n v e s t i g a t e d 

nor w i l l any f u r t h e r r e f e r e n c e be made to t h i s group. 

The r e s u l t s of t h i s study are r e p o r t e d i n the f o l l o w 

i n g o r der; shock d e t e c t i o n t h r e s h o l d and shock t o l e r a n c e 
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l e v e l f o l l o w e d by t h e e l e c t r o d e r m a l , c a r d i a c , and vasomotor 

d a t a . 

D e t e c t i o n T h r e s h o l d and T o l e r a n c e f o r E l e c t r i c Shock. 

A s i m p l e a n a l y s i s o f v a r i a n c e was p e r f o r m e d on each o f t h e s e 

v a r i a b l e s . The o b t a i n e d F - v a l u e s and t h e group means a r e 

p r e s e n t e d i n T a b l e 2. There was no s i g n i f i c a n t d i f f e r e n c e 

between groups i n e i t h e r d e t e c t i o n t h r e s h o l d o r t o l e r a n c e 

l e v e l . 

GSR C o n d i t i o n i n g . The l a t e n c y c r i t e r i o n f o r an a n t i 

c i p a t o r y r e s p o n s e (AR) was 4 t o 11 seconds a f t e r CS o n s e t . 

A d i f f e r e n t i a l AR was d e f i n e d as t h e a m p l i t u d e o f r e s p o n s e 

(micromohs) t o a p o s i t i v e CS minus t h e a m p l i t u d e o f r e s p o n s e 

t o t h e n e u t r a l CS. The groups o f c h i e f i n t e r e s t were Group 

P and Group NP. The s i g n i f i c a n c e o f a d i f f e r e n c e between 

t h e s e groups was t e s t e d by an a p r i o r i c omparison o f t h e i r 

means. T h i s p r o c e d u r e was adopted i n o r d e r t o m i n i m i z e 

Type 2 e r r o r s (Hays, 1963, pp.459-483). 

The mean a m p l i t u d e o f d i f f e r e n t i a l a n t i c i p a t o r y GSRs 

t o t h e CS f o l l o w e d by shock i s shown i n F i g u r e 1. Each 

p o i n t p l o t t e d i n F i g u r e 1 r e p r e s e n t s t h e mean d i f f e r e n t i a l 

a m p l i t u d e f o r 4 t r i a l s and 18 Ss p e r group. The r e s u l t s o f 

an a p r i o r i c o m p a r i s o n , p r e s e n t e d i n T a b l e 3, show t h a t the 

d i f f e r e n c e i n o v e r a l l mean a m p l i t u d e between Group P and 

Group NP was h i g h l y s i g n i f i c a n t , and i n t h e p r e d i c t e d d i r 

e c t i o n , t h u s c o n f i r m i n g h y p o t h e s i s A^. The mean a m p l i t u d e 

o f a n t i c i p a t o r y GSRs t o t h e CS f o l l o w e d by p i c t u r e s o f 



Table 2 
5 0 

Group Means and F-Values f o r Shock D e t e c t i o n 
Threshold and Shock Tolerance L e v e l 

Groups 
V a r i a b l e P S NP NC F P 

Shock 
D e t e c t i o n 
Threshold 
(ma) 2.01 1.88 1.70 1.90 

Shock 
Tolerance 
Level 
(ma) 13.82 12.72 16.55 11.87 1.34 .26 
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F i g . l . Mean A m p l i t u d e o f D i f f e r e n t i a l 
A n t i c i p a t o r y GSRs t o CS-Shoclc. 



T a b l e 3 
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Summary of O r t h o g o n a l Comparison o f the Mean A m p l i t u d e 
o f D i f f e r e n t i a l A n t i c i p a t o r y GSRs t o CS-Shoclc 

f o r Groups P and NP 

Source d f SS MS F 

Between 
Groups 3 10484.98 

Comparison: 
Groups P vs NP 1 8205.10 8205.10 8.63 <.O05 

E r r o r 68 64647.81 950.70 

T o t a l 71 75132.79 
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nudes i s shown i n F i g u r e 2. The c o r r e s p o n d i n g a p r i o r i 

comparison, pr e s e n t e d i n T a b l e k, showed t h a t the d i f f e r 

ence between Group P and Group NP was not s i g n i f i c a n t , thus 

f a i l i n g to r e j e c t h y p o t h e s i s B^. 

The o r i e n t i n g r e f l e x (OR) i s an u n s p e c i f i c r e f l e x p r o 

duced by a change i n the q u a l i t y of s t i m u l a t i o n . I t i s p a r t 

of the a l e r t i n g p rocess of an organism and serves to i n 

crease the s e n s i t i v i t y o f r e c e p t o r systems. Recent Western 

and R u s s i a n r e s e a r c h i n d i c a t e t h a t the OR may p l a y an impor

t a n t r o l e i n p e r c e p t i o n and l e a r n i n g (Zimny and M i l l e r , 

1966; McDonald, Johnson and Hord, 1963). Gale and S t e r n 

(1967) have demonstrated t h a t the e l e c t r o d e r m a l component 

of the OR can be c o n d i t i o n e d . I t would be u s e f u l t h e r e f o r e 

to determine whether psychopaths and nonpsychopaths d i f f e r 

w i t h r e s p e c t to the c o n d i t i o n i n g of t h i s v a r i a b l e . 

In t h i s study the l a t e n c y c r i t e r i o n of an e l e c t r o d e r m 

a l OR was one to f o u r seconds a f t e r CS onset. A d i f f e r e n 

t i a l OR was d e f i n e d i n the same manner as a d i f f e r e n t i a l 

AR. The mean amplitude of d i f f e r e n t i a l ORs to the CS f o l 

lowed by shock i s shown i n F i g u r e 3. An a p r i o r i compari

son of the means of Groups P and NP showed t h a t the d i f 

f e r e n c e was s i g n i f i c a n t (F(l,34)=4.97, P<.05). The data f o r 

Groups S and NC were not i n c l u d e d i n t h i s a n a l y s i s . The dif

f e r e n t i a l ORs to the CS f o l l o w e d by p i c t u r e s of nudes i s 

shown i n F i g u r e k. No s t a t i s t i c a l t e s t s were performed on 

on these data but i t i s obvious t h a t only Group NP showed 
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T a b l e 4 

Summary o f O r t h o g o n a l Comparison o f t h e Mean A m p l i t u d e 
o f D i f f e r e n t i a l A n t i c i p a t o r y GSRs t o C S - P i c t u r e s 

f o r Groups P and NP 

Source df SS MS 

Between 
Groups 349.68 

Comparison: 
Groups P vs NP 249.96 249.96 2.91 <.10 

E r r o r 68 5832.02 85.76 

T o t a l 71 6181.70 
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BLOCKS OF FOUR TRIALS 

F i g . 3 . Mean Amplitude of D i f f e r e n t i a l E l e c t r o d e r m a l 
ORs to CS-Shock. 



57 



58 

evidence o f c o n d i t i o n i n g o f the OR. 

I n s p e c t i o n of the da t a i n d i c a t e d t h a t Group NP had a 

c o n s i s t e n t l y h i g h e r l e v e l of b a s a l s k i n conductance than 

d i d Group P. T h i s r a i s e d the p o s s i b i l i t y t h a t the observed 

d i f f e r e n c e i n c o n d i t i o n i n g between these groups might be 

r e l a t e d to a d i f f e r e n c e i n b a s a l conductance (Lacey, 1956; 

Sternbach, 1966; Wenger, Clemens, Coleman, C u l l e n and E n g e l , 

1961) . In order t o es t i m a t e the degree of a s s o c i a t i o n be

tween b a s a l conductance and the amplitude of ARs, rank o r d e r 

c o r r e l a t i o n s between these v a r i a b l e s were computed f o r bot h 

d i f f e r e n t i a l and a b s o l u t e ARs. T h i s was done f o r Groups P 

and NP combined f o r the mean of the f i r s t two defense con

d i t i o n i n g t r i a l s . 

The c o r r e l a t i o n between d i f f e r e n t i a l b a s a l conductance 

and d i f f e r e n t i a l AR amplitude was not s i g n i f i c a n t ( r =.14), 
s 

w h i l e t h a t between a b s o l u t e b a s a l conductance and a b s o l u t e 

AR amplitude was s i g n i f i c a n t ( r =.42, p<.05). In view of 
s 

t h i s l a t t e r f i n d i n g the same data t h a t e n t e r e d i n t o the c o r 

r e l a t i o n a l computations f o r the a b s o l u t e c o n d i t i o n i n g mea

sures were submitted to a n a l y s i s of c o v a r i a n c e (Winer, 

1962) , w i t h b a s a l conductance as the v a r i a t e and AR a m p l i 

tude as the c r i t e r i o n . The a d j u s t e d AR means were then 

t e s t e d f o r s i g n i f i c a n c e . For t h i s sample of data the v a l 

ues o f the unadjusted and the a d j u s t e d AR means (w i t h the 

a d j u s t e d v a l u e s i n b r a c k e t s ) were: Group P=.37(.4l), and 

Group NP=1.47(l.43). An a p r i o r i t e s t , performed on the 
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adjusted means, showed that they d i f f e r e d s i g n i f i c a n t l y 

(F(1,33)=7.26 p<.02). This indicates that the difference 

i n amount of GSR conditioning between Group P and Group NP 

remained even a f t e r differences i n basal conductance had 

been taken into account. 

Basal Skin Conductance. The analysis of basal skin 

conductance was based upon measures taken at three points 

i n the experiment. The f i r s t (C^), measured j u s t p r i o r to 

the administration of t r i a l one, was taken as an index of 

basal l e v e l under re s t i n g conditions. However, "r e s t i n g " 

i n t h i s context i s probably something of a misnomer since 

the experiment i t s e l f constitutes a s t r e s s f u l s i t u a t i o n for 

most Ss. The second point (C 2) was measured midway through 

the experiment, and the t h i r d (Cg) at the end of the experi

ment. 

A two-factor analysis of variance f o r Groups (A), and 

Conductance (C), with repeared measures on the l a t t e r , was 

computed for these data. The r e s u l t s , summarized i n Table 

5, show that there were no s i g n i f i c a n t main e f f e c t s . How

ever, the AC i n t e r a c t i o n was s i g n i f i c a n t ; therefore, tests 

were performed on the simple e f f e c t s . The r e s u l t s of t h i s 

computation, presented i n Table 6, show that the Groups 

d i f f e r e d s i g n i f i c a n t l y on Cg, and that only Group S showed 

a s i g n i f i c a n t change over t r i a l s . No other s i g n i f i c a n t 

differences were found. The r e s u l t s , plotted i n Figure 5, 

indicate that Group P had the lowest l e v e l of basal skin 
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Summary of A n a l y s i s of Variance of B a s a l S k i n Conductance 
f o r Three Groups ( F a c t o r A) Taken as Repeated Measures 

at Three P o i n t s i n the Experiment ( F a c t o r C) 

Source df MS F P 

Between Subjects 53 
Groups (A) 2 408.88 1.08 >.20 
Subj ects 
W i t h i n Groups 51 370.77 

W i t h i n Subjects 108 
Conductance 
Samples (C) 2 44.34 1.11 >.20 
AC 4 537.33 13.61 <.001 
C x Subjects 
W i t h i n Groups 102 39.48 
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T a b l e 6 

Summary o f A n a l y s i s o f V a r i a n c e o f S i m p l e E f f e c t s o f B a s a l 
Conductance f o r Three Groups ( F a c t o r A) Taken as Repeated 

Measures a t Three P o i n t s i n t h e E x p e r i m e n t ( F a c t o r C) 

Source df MS 

A a t C l 

A a t C2 

A a t C3 

P o o l e d E r r o r * 

2 

2 

2 

153 

136,71 

1166 077 

175.05 

149.91 

.91 

7.78 

1.10 

<.005 

>.20 

C a t A l (P) 

C a t A2 (S) 

C a t A3 (NP) 

C x S u b j e c t s 
W i t h i n Groups 

2 

2 

2 

102 

21.03 

1045.99 

1.96 

39.48 

.53 

26.49 <.001 

* Winer (1962, p. 310) 
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F i g . 5 . Mean B a s a l S k i n Conductance f o r Three Groups a t Three P o i n t s o f Measure

ment ( l e f t ) , and f o r Three P o i n t s o f Measurement a t Three Groups ( r i g h t ) . 
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conductance, and showed no s i g n i f i c a n t change throughout 

the experiment. The l e v e l f o r Group NP was c o n s i s t e n t l y 

h i g h e r than t h a t f o r Group P, hut Group NP a l s o f a i l e d to 

show any s i g n i f i c a n t change over t r i a l s . Group S showed a 

steady i n c r e a s e as the experiment p r o g r e s s e d . In o r d e r to 

determine whether the d i f f e r e n c e between Groups P and NP 

was s i g n i f i c a n t an a p r i o r i comparison of t h e i r means was 

computed w i t h the data f o r Group S being excluded from the 

a n a l y s i s . The d i f f e r e n c e was not s i g n i f i c a n t (F( 1,3*0=1.74, 

P>.10). 

GSR H a b i t u a t i o n to the UCS. A n a l y s i s of t h i s v a r i a b l e 

was based upon the a b s o l u t e amplitude of the e l e c t r o d e r m a l 

UCR on c o n d i t i o n i n g t r i a l s 1,8 and 15. A t w o - f a c t o r a n a l 

y s i s of. v a r i a n c e f o r Groups ( A ) , and T r i a l s ( T ) , w i t h r e 

peated measures on T was performed on these d a t a . T h i s was 

done s e p a r a t e l y f o r shock and f o r p i c t u r e t r i a l s . The r e 

s u l t s f o r the shock t r i a l s , summarized i n T a b l e 7, show 

t h a t the Groups e f f e c t was s i g n i f i c a n t . The Newman-Keuls 

S e q u e n t i a l Range T e s t (Winer, 1962) was used to d i s c o v e r 

the source of the d i f f e r e n c e . The mean UCR amplitudes 

were; Group P=1.20, Group S=2.18, and Group NP=11.25. I t 

was found t h a t Group NP d i f f e r e d s i g n i f i c a n t l y (P<,05) 

from Group P and from Group S. The d i f f e r e n c e between 

Group P and Group S was not s i g n i f i c a n t . These r e s u l t s a r e 

p l o t t e d i n F i g u r e 6. The s t a t i s t i c a l a n a l y s i s of the p i c 

t u r e t r i a l s i s summarized i n Ta b l e 8, and the curves a r e 
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T a b l e 7 

Summary o f A n a l y s i s o f V a r i a n c e o f t h e A b s o l u t e A m p l i t u d e o f 
t h e E l e c t r o d e r m a l UCR t o t h e Shock UCS f o r Three Groups (A) 

Taken as R e p e a t e d Measures f o r Three T r i a l s (T) 

Source df MS F P 

Bet\veen Subj e c t s 5 3 

Groups (A) 2 1 7 0 7 . 1 8 4 . 0 9 < . 0 2 

Subj e c t s 
W i t h i n Groups 5 1 4 1 5 . 6 1 

W i t h i n S u b j e c t s 1 0 8 

T r i a l s (T) 2 7 0 . 3 5 

AT 4 5 0 . 8 1 

T x Subj e c t s 
W i t h i n Groups 1 0 2 9 8 . 3 9 
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TRIALS 

F i g . 6 . Mean A b s o l u t e Amplitude o f the 
E l e c t r o d e r m a l UCR to Shock. 
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T a b l e 8 

Summary o f A n a l y s i s o f V a r i a n c e o f the A b s o l u t e A m p l i t u d e o f 
the E l e c t r o d e r m a l UCR t o t h e P i c t u r e UCSs f o r Three 

Groups (A) Taken as Repeated Measures f o r Three T r i a l s (T) 

Sou r c e d f MS 

Subj e c t s 
W i t h i n Groups 51 113.83 

W i t h i n S u b j e c t s 108 

T r i a l s (T) 2 1.85 

AT ' 4 25.85 

T x S u b j e c t s 102 26.31 
W i t h i n Groups 

Between S u b j e c t s 53 

Groups (A) 2 195.01 1.71 >.10 
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shown i n F i g u r e 7. There were no s i g n i f i c a n t main e f f e c t s 

or i n t e r a c t i o n . An a p r i o r i comparison on the o v e r a l l means 

f o r Groups P and NP showed t h a t the d i f f e r e n c e was not s i g 

n i f i c a n t (F(l,34)=1.96, P>10). These f i n d i n g s show t h a t 

Group P gave v e r y s m a l l UCRs to both shock and p i c t u r e UCSs 

w h i l e Group NP showed a steady i n c r e a s e i n response a m p l i 

tude throughout the experiment. 

Summary. Group P gave s i g n i f i c a n t l y s m a l l e r c o n d i t i o n 

ed ORs and ARs to CS-shock than d i d Group NP. Group P a l s o 

tended t o g i v e s m a l l e r ARs and ORs to C S - p i c t u r e than d i d 

Group NP but the d i f f e r e n c e s f a i l e d t o r e a c h s t a t i s t i c a l 

s i g n i f i c a n c e . There was no s i g n i f i c a n t d i f f e r e n c e between 

Groups P and NP i n b a s a l s k i n conductance under r e s t i n g con

d i t i o n s , but they d i f f e r e d s i g n i f i c a n t l y midway through the 

experiment w i t h Group P showing l e s s conductance. N e i t h e r 

Group P nor Group NP showed any s i g n i f i c a n t change i n b a s a l 

s k i n conductance a c r o s s t r i a l s w h i l e Group S showed a s i g 

n i f i c a n t i n c r e a s e . On UCR amplitude t o shock Group NP gave 

s i g n i f i c a n t l y l a r g e r responses than d i d Group P or Group S. 

There was no s i g n i f i c a n t d i f f e r e n c e between Groups P and NP 

i n the amplitude of the UCR to p i c t u r e s . 

C a r d i a c C o n d i t i o n i n g . The CS-UCS i n t e r v a l was d i v i d e d 

i n t o two 5-second p e r i o d s and the mean HR was o b t a i n e d f o r 

each p e r i o d . I t was assumed t h a t t h i s method of s c o r i n g 

would p r o v i d e an e s t i m a t e of the b i p h a s i c c a r d i a c CR r e p o r 

t e d by p r e v i o u s i n v e s t i g a t o r s . A d i f f e r e n t i a l c a r d i a c CR 
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was expressed as the mean HR to a p o s i t i v e CS minus the mean 

HR to the n e u t r a l CS. T h i s was done f o r the f i r s t ( C S ^ , 

and second (CSg) CS p e r i o d s . 

The mean amplitude of d i f f e r e n t i a l a n t i c i p a t o r y HR 

responses to the CS f o l l o w e d hy shock, and to the CS f o l 

lowed by p i c t u r e s of nudes, i s shown i n F i g u r e 8. Each 

p o i n t p l o t t e d i n F i g u r e 8 r e p r e s e n t s the o v e r a l l mean HR 

f o r 16 c o n d i t i o n i n g t r i a l s and f o r 18 Ss per group. The 

s i g n i f i c a n c e o f the d i f f e r e n c e between Group P and Group NP 

was t e s t e d by an a p r i o r i comparison of t h e i r means a t each 

CS p e r i o d f o r shock, and f o r p i c t u r e t r i a l s . The r e s u l t s 

of these a n a l y s e s , r e l a t i n g t o defense c o n d i t i o n i n g , are 

summarized i n T a b l e s 9 and 10 f o r CS^ and CSg, r e s p e c t i v e l y . 

There was no s i g n i f i c a n t d i f f e r e n c e between Group P and 

Group NP i n mean amplitude of d i f f e r e n t i a l c a r d i a c d e c e l 

e r a t i o n d u r i n g e i t h e r the f i r s t or second CS p e r i o d s . 

These r e s u l t s f a i l to support h y p o t h e s i s which p r e d i c t e d 

l e s s defense c o n d i t i o n i n g of HR f o r Group P than f o r Group 

NP. The r e s u l t s r e l a t i n g to reward c o n d i t i o n i n g a re sum

marized i n T a b l e s 11 and 12 f o r CS^ and CS 2, r e s p e c t i v e l y . 

There was no s i g n i f i c a n t d i f f e r e n c e between Groups P and NP 

i n the mean amplitude o f d i f f e r e n t i a l c a r d i a c d e c e l e r a t i o n 

d u r i n g e i t h e r the f i r s t or second CS p e r i o d s . These r e s u l t s 

do not r e j e c t the n u l l h y p o t h e s i s B 2 , which p r e d i c t e d no 

s i g n i f i c a n t d i f f e r e n c e between Groups P and NP i n the r e 

ward c o n d i t i o n i n g o f c a r d i a c responses. 





71 
T a b l e 9 

Summary of O r t h o g o n a l Comparisons o f the Mean A m p l i t u d e 
o f D i f f e r e n t i a l C a r d i a c CRs t o CS-Shock d u r i n g 

t h e F i r s t CS P e r i o d f o r Groups P and NP 

Source df SS MS 

Between Groups 1078.94 

Comparison: 
Groups P vs NP 738.75 738.75 1.18 >.20 

E r r o r 68 42281.67 621.79 

T o t a l 71 43360.61 
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T a b l e 10 

Summary o f Orthogonal Comparisons of the Mean Amplitude 
of D i f f e r e n t i a l C a r d i a c CRs to CS-Shock During 

the Second CS P e r i o d f o r Groups P and NP 

Source df SS MS F P 

Between 

Groups 3 1055.17 

Comparison: 

Groups P vs NP 1 210.83 210.83 

E r r o r 68 56591.11 832.22 

T o t a l 71 57646.28 



73 
T a b l e 11 

Summary of O r t h o g o n a l Comparisons o f t h e Mean Amjilitu.de 
o f D i f f e r e n t i a l C a r d i a c CUs t o C S - P i c t u r e s D u r i n g 

the F i r s t CS P e r i o d f o r Groups P and NP 

Sou r c e d f 

Between 

Groups 3 

Comparison: 

Groups P vs NP 1 

E r r o r 68 

T o t a l 71 

SS MS F P 

3842.50 

182.25 182.25 

43069.45 633.37 

46911.95 

http://Amjilitu.de
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T a b l e 12 

Summary o f O r t h o g o n a l Comparisons o f the Mean A m p l i t u d e 
o f D i f f e r e n t i a l C a r d i a c CRs t o C S - P i c t u r e s D u r i n g 

the Second CS P e r i o d f o r Groups P and NP 

So u r c e df SS MS F 

Between 
Groups 6677.33 

Comparison: 
Groups P vs Np 1518.66 1518.66 2.18 >.10 

E r r o r 68 47336.40 696.12 

T o t a l 71 54013.78 



The mean HR d u r i n g t h e 5 seconds i m m e d i a t e l y p r e c e d i n g 

t h e f i r s t t r i a l was t a k e n as an e s t i m a t e o f c a r d i a c a c t i v i 

t y under r e s t i n g c o n d i t i o n s . A s i m p l e a n a l y s i s o f v a r i a n c e 

was p e r f o r m e d on t h i s measure.* The r e s u l t s , summarized i n 

T a b l e 13, i n d i c a t e t h a t t h e r e was no s i g n i f i c a n t d i f f e r e n c e 

between Groups i n r e s t i n g HR as d e f i n e d above. The means 

f o r t h e s e d a t a a r e p r e s e n t e d i n T a b l e 20. 

The C a r d i a c UCR. T h i s i n d e x o f c a r d i a c a c t i v i t y was 

e x p r e s s e d as t h e d i f f e r e n c e between p o s t - C S , and pre-CS, HR 

means. Measures were t a k e n a t t h r e e p o i n t s i n t h e e x p e r i 

ment v i z . , on T r i a l s 1,8, and 15, and were a n a l y z e d s e p a r 

a t e l y f o r shock and f o r p i c t u r e t r i a l s . The r e s u l t s a r e 

p l o t t e d i n F i g u r e 9 w i t h t h e d a t a f o r shock t r i a l s on t h e 

l e f t , and t h o s e f o r p i c t u r e t r i a l s on t h e r i g h t . I n F i g u r e 

9 a p o s i t i v e v a l u e i n d i c a t e s c a r d i a c a c c e l e r a t i o n , and a 

n e g a t i v e v a l u e i n d i c a t e s d e c e l e r a t i o n . A t w o - f a c t o r a n a l 

y s i s o f v a r i a n c e f o r Groups ( A ) , and T r i a l s ( T ) , w i t h r e 

p e a t e d measures on T, was p e r f o r m e d on t h e s e d a t a . The 

r e s u l t s o f t h i s a n a l y s i s , f o r the shock t r i a l s , a r e summar

i z e d i n T a b l e Ik. No s i g n i f i c a n t d i f f e r e n c e s were f o u n d 

f o r Groups, f o r T r i a l s , o r f o r I n t e r a c t i o n . The s t a t i s t i 

c a l a n a l y s i s o f t h e p i c t u r e t r i a l s i s summarized i n T a b l e 

15. There was no s i g n i f i c a n t Groups e f f e c t and no s i g n i f i 

c a n t i n t e r a c t i o n . However, a s i g n i f i c a n t e f f e c t was f o u n d 

f o r T r i a l s . A p p l i c a t i o n o f the Newraan-Keuls p r o c e d u r e t o 

* The d a t a f o r Group NC were i n c l u d e d i n t h i s a n a l y s i s . 
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T a b i c 13 

A n a l y s i s o f V a r i a n c e f o r R e s t i n g H e a r t R a t e 

Source Df SS MS F P 

Groups 
(Between) 3 191.48 63.82 

E r r o r 
( W i t h i n ) 68 11135.32 163.76 

T o t a l 71 11327.32 



I 8 15 I 8 15 
TRIALS TRIALS 

F i g . 9 . Mean A b s o l u t e Amplitude of the C a r d i a c UCR to Shock ( l e f t ) , and to P i c t u r e s 
( r i g h t ) . 
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T a b l e 14 

Summary of A n a l y s i s of V a r i a n c e o f the A b s o l u t e A m p l i t u d e 
o f t h e C a r d i a c UCl't t o Shock f o r Three Groups (A) 
Taken as Repeated Measures f o r Three T r i a l s (T) 

Source d f MS F P 

Between S u b j e c t s 53 

Groups (A) 2 34.39 

Subj e c t s 
W i t h i n Groups 51 45.29 

W i t h i n S u b j e c t s 108 

T r i a l s (T) 2 33.46 1.84 >.10 

AT 4 32.21 1.77 >.10 

T x S u b j e c t s 
W i t h i n Groups 102 18.13 
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T a b l e 15 

Summary of A n a l y s i s of V a r i a n c e of the Absolute Amplitude of 
the C a r d i a c UCR to P i c t u r e s of Nudes f o r Three Groups (A) 

Taken as Repeated Measures f o r Three T r i a l s (T) 

Source df MS 

Between S u b j e c t s 53 

Groups (A) 2 38.59 

Subj ects 
W i t h i n Groups 51 39.81 

W i t h i n S u b j e c t s 108 

T r i a l s (T) 2 79.25 3.79 <.05 

AT 4 14.25 

T x Subjec t s 
W i t h i n Groups 102 20.90 
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t h e s e d a t a showed t h a t t r i a l s 8 and 15 d i f f e r e d s i g n i f i c a n t 

l y (P<.05), w i t h t h e amount o f d e c e l e r a t i o n b e i n g g r e a t e r 

on t r i a l 15. A l t h o u g h t h e r e were no s i g n i f i c a n t d i f f e r e n 

ces between Groups on t h i s measure i t i s o f i n t e r e s t t o 

n o t e from i n s p e c t i o n o f F i g u r e 9 and T a b l e 20 t h a t w h i l e a l l 

groups gave an a c c e l e r a t i v e UCR t o shock o n l y Group P showed ' 

a c o n s i s t e n t d e c e l e r a t i v e UCR t o t h e p i c t u r e s t i m u l i . 

To summarize t h e c a r d i a c d a t a , a l l groups showed e v i 

dence o f c o n d i t i o n e d HR d e c e l e r a t i o n on b o t h d efense c o n 

d i t i o n i n g and r e w a r d c o n d i t i o n i n g t r i a l s . There was no 

s i g n i f i c a n t d i f f e r e n c e between Group P and Group NP on ( l ) 

any i n d e x o f c a r d i a c c o n d i t i o n i n g ; (2) mean r e s t i n g HR; 

(3) i n the mean magnitude o r d i r e c t i o n o f t h e c a r d i a c UCR 

t o shock; o r (4) i n t h e o v e r a l l magnitude o f t h e c a r d i a c 

UCR t o t h e p i c t u r e s t i m u l i . 

Vasomotor C o n d i t i o n i n g . The c u t a n e o u s vasomotor s y s 

tem i s s u b j e c t t o c o n t i n u o u s changes i n tone p a r t l y as a 

f u n c t i o n o f i t s r o l e i n t h e maintenance o f b l o o d p r e s s u r e , 

b l o o d d i s t r i b u t i o n , and t e m p e r a t u r e r e g u l a t i o n . T h i s may 

a c c o u n t , a t l e a s t i n p a r t , f o r t h e f i n d i n g s (Unger, 1964) 

t h a t some Ss show v a r y i n g degrees o f "spontaneous" changes 

i n p e r i p h e r a l vasomotor a c t i v i t y t h u s p r e s e n t i n g a p r o b l e m 

i n t h e e v a l u a t i o n o f r e c o r d s . I n t h e p r e s e n t s t u d y s e v e r a l 

Ss f e l l i n t o t h i s c a t e g o r y . The number of " h y p e r r e a c t o r s " 

i n each group was; Group P=2, Group S=4, Group NP=3, and 

Group NC=4. The r e c o r d s o f t h e s e Ss c o u l d n o t be e v a l u a t e d 
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because of continuous and seemingly i n d i s c r i r a i n a t i v e changes 

i n vasomotor tone. A f t e r the unusable r e c o r d s had been ex

cl u d e d and the remainder b a l a n c e d by randomly e x c l u d i n g two 

from Group P and one from Group NP, so t h a t each group 

would c o n t a i n the same number of Ss, u s a b l e r e c o r d s were 

a v a i l a b l e f o r lk Ss i n each group. 

The mean amplitude o f d i f f e r e n t i a l v a s o c o n s t r i c t i v e 

changes i n the f i n g e r to the CS f o l l o w e d by shock i s shown 

i n F i g u r e 10. The d i f f e r e n c e between Group P and Group NP 

was t e s t e d by an a p r i o r i comparison of t h e i r o v e r a l l mean 

amplitude. The r e s u l t s o f t h i s a n a l y s i s , summarized i n 

Ta b l e 16, show that the d i f f e r e n c e was not s i g n i f i c a n t . 

T h i s means t h a t h y p o t h e s i s A g , which p r e d i c t e d t h a t Group P 

would show l e s s defense c o n d i t i o n i n g of vasomotor responses 

than would Group NP, i s not supported. The r e s u l t s f o r the 

C S - p i c t u r e s t i m u l u s i n t e r v a l a re p l o t t e d i n F i g u r e 11, and 

the c o r r e s p o n d i n g s t a t i s t i c a l a n a l y s i s i s summarized i n 

Tabl e 17. The d i f f e r e n c e between Groups P and NP was not 

s i g n i f i c a n t thus f a i l i n g to r e j e c t the n u l l h y p o t h e s i s , B^. 

The Vasomotor UCR. The l a t e n c y c r i t e r i o n of a vaso

motor UCR was a t l e a s t two seconds a f t e r CS t e r m i n a t i o n . 

The b a s e l i n e of t h i s response was the middle of the two 

p u l s e s immediately p r e c e d i n g response onset. Response am

p l i t u d e was expressed as the d i f f e r e n c e i n mm between the 

b a s e l i n e and the middle of the p u l s e showing the g r e a t e s t 

upward d e v i a t i o n from the b a s e l i n e . The d i s t a n c e i n mm 
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BLOCKS OF FOUR TRIALS 

F i g . 1 0 . Mean A m p l i t u d e o f D i f f e r e n t i a l 
A n t i c i p a t o r y V a s o c o n s t r i c t i o n t o CS-Shock. 
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Table 16 

Summary of Orthogonal Comparisons of the Mean 
Amplitude of D i f f e r e n t i a l Vasomotor CRs 

to CS-Shock for Groups P and NP 

Source df SS MS 

Between 
Groups 3 3096.16 

Comparison: 
Groups P vs NP 1 726.85 726.85 1.52 >.10 

Error 52 23793.12 475.56 

Total 55 26886.28 



BLOCKS OF FOUR TRIALS 

Fi g . 1 1 . Mean A m p l i t u d e o f D i f f e r e n t i a l 
c i p a t o r y V a s o c o n s t r i c t i o n t o C S - P i c t u r e s . 
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T a b l e 17 

Summary o l O r t h o g o n a l Comparisons o f t h e Mean 
A m p l i t u d e o f D i f f e r e n t i a l Vasomotor CRs 

t o C S - P i c t u r c s f o r Groups P and NP 

Source d f SS MS 

Between 
Groups 3 170.56 

Comp a r i s o n : 
Groups P v s NP 1 56.46 56.46 

E r r o r 52 19283.76 370.84 

T o t a l 55 19454.32 
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was then c o n v e r t e d to m i l l i v o l t s as d e s c r i b e d p r e v i o u s l y . 

As f o r the e l e c t r o d e r m a l and c a r d i a c UCRs the vasomotor UCR 

was expressed as a change i n a b s o l u t e amplitude. However, 

the terra " a b s o l u t e " i s used here o n l y to d e s c r i b e the meth

od of s c o r i n g s i n c e a b s o l u t e measures of v a s o c o n s t r i c t i o n 

were not p o s s i b l e w i t h the procedures used i n t h i s study. 

The vasomotor UCR was measured a t th r e e p o i n t s i n the 

experiment v i z . , on t r i a l s 1,8, and 15. The r e s u l t s a re 

p l o t t e d i n F i g u r e 12 wit h the data f o r the shock t r i a l s on 

the l e f t , and those f o r the p i c t u r e t r i a l s on the r i g h t . 

The s t a t i s t i c a l a n a l y s e s o f these data c o n s i s t e d of a two-

f a c t o r a n a l y s i s of v a r i a n c e f o r Groups ( A ) , and T r i a l s ( T ) , 

w i t h r e p e a t e d measures on T. The r e s u l t s f o r the shock 

t r i a l s a r e summarized i n Tab l e 18, and those f o r the p i c 

t u r e t r i a l s a re p r e s e n t e d i n Tab l e 19. No s i g n i f i c a n t main 

e f f e c t s o r s i g n i f i c a n t i n t e r a c t i o n s were r e v e a l e d by e i t h e r 

p f these a n a l y s e s . 

In summary,, no s i g n i f i c a n t d i f f e r e n c e s were found be

tween Group P and Group NP i n the d i f f e r e n t i a l amplitude of 

e i t h e r defense or reward c o n d i t i o n i n g o f f i n g e r vasocon

s t r i c t i o n . S i m i l a r i l y , t h e r e were no s i g n i f i c a n t d i f f e r e n 

ces between Groups i n the mean amplitude of vasomotor UCRs 

to shock or p i c t u r e s t i m u l i . 

In o r d e r to f a c i l i t a t e comparisons the means f o r 

Groups P,S, and NP, on 20 of the v a r i a b l e s i n v e s t i g a t e d are 

pr e s e n t e d i n Table 20. 
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T a b l e 18 

Summary of A n a l y s i s o f V a r i a n c e o f t h e A m p l i t u d e o f 
the Vasomotor UCR t o Shock f o r Three Groups (A) 
Taken as Repeated Measures f o r Three T r i a l s (T) 

Source df MS F P 

Between S u b j e c t s 41 

Groups (A) 2 48.18 1.43 >.io 

Subj e c t s 
W i t h i n Groups 39 33.65 

W i t h i n S u b j e c t s 8k 

T r i a l s (T) 2 13.37 1.89 >.10 

AT k 8.75 1.23 >.10 

T x S u b j e c t s 
W i t h i n Groups 78 7.06 
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Tab l e 19 

Summary of A n a l y s i s of V a r i a n c e of the Amplitude of the 
Vasomotor UCR to P i c t u r e s of Nudes f o r Three Groups (A) 

Taken as Repeated Measures f o r Three T r i a l s (T) 

Source df MS J F P 

Between S u b j e c t s 41 

Groups (A) 2 13.41 1.93 >.10 

S u b j e c t s 
W i t h i n Groups 39 6.93 

W i t h i n S u b j e c t s 84 

T r i a l s (T) 2 .08 

AT 4 3.29 

T x S u b j e c t s 
W i t h i n Groups 78 3.60 
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Table 20 

The Means f o r Groups P, S, and NP on 2 0 Measures. The 
E l e c t r o d e r m a l Measures are Expressed i n Micromohs, the 
Cardiac Measures i n Beats Per Minute, and the Vasomotor 
Measures i n M i l l i v o l t s . The Shock D e t e c t i o n Threshold 
and Shock Tolerance Data are Expressed i n M i l l i a m p e r e s . 
The Measures I n d i c a t e d i n the Table by the L e t t e r s 

a Through t are I d e n t i f i e d as F o l l o w s : 

a Shock D e t e c t i o n Threshold 
b Shock Tolerance Level 
c Basal S k i n Conductance 
d D i f f e r e n t i a l Amplitude of E l e c t r o d e r m a l AR to CS-Shock 
e " " " " " " AR to CS - P i c t u r e s 
f " " " " " " OR to CS-Shock 
g " " " " " » OR to CS - P i c t u r e s 
h Absolute Amplitude of E l e c t r o d e r m a l UCR to Shock 
i " " " " " UCR to P i c t u r e s 
j R e s t i n g Heart Rate 
k D i f f e r e n t i a l Amplitude of Cardiac CR During CS^ to CS-Shock 
I 11 II t l tt It tl tt Q g II tt tt 

2 
m D i f f e r e n t i a l Amplitude of C a r d i a c CR During CS. to CS-

P i c t u r e s 
n D i f f e r e n t i a l Amplitude of Cardiac CR During CS 2 to CS-

P i c t u r e s 
o Absolute Amplitude of Cardiac UCR to Shock 
p " " " " " " P i c t u r e s 
q D i f f e r e n t i a l Amplitude of Vasomotor CR to CS-Shock 
r " " " " " " " " CS - P i c t u r e s 
s Absolute Amplitude of Vasomotor UCR to Shock 
t tt it it „ „ „ „ p i c t u r e s 



Table 20 (continued) 

Group a b o d e f g h i j k l n n o p q r s t 

P 2.01 13.82 13.95 .04 

S 1.88 12.72 18.60 .25 

NP 1.70 16.55 18.60 1.99 

-.01 .12 .06 1.20 .73 71.50 

.14 .25 .22 2.18 .89 74.94 

.41 2.40 1.07 11.25 4.10 73.39 

.00 -.62 .32 -.45 3.74 

.12 -.57 .90 .37 1.93 

-.50 -.32 .00 -.67 2.19 

-1.02 1.07 .67 4.03 .83 

.14 .91 .52 5.98 2.11 

.62 .74 .62 4.15 1.31 



D i s c u s s i o n 

To r e c a p i t u l a t e t h e main f i n d i n g s o f t h e s t u d y , i t was 

f o u n d t h a t Group P d i f f e r e d s i g n i f i c a n t l y from Group NP on 

o n l y one i n d e x o f autonomic c o n d i t i o n i n g v i z . , the GSR. 

The d i f f e r e n c e was i n t h e d i r e c t i o n o f s m a l l e r CRs f o r 

Group P and was f o u n d o n l y f o r d e f e n s e c o n d i t i o n i n g . The 

f o l l o w i n g d i s c u s s i o n i s o r g a n i z e d a l o n g l i n e s s i m i l a r t o 

t h o s e used i n r e p o r t i n g t h e r e s u l t s . 

E l e c t r o d e r m a l Measures. S e v e r a l v a r i a b l e s , o t h e r t h a n 

p s y c h o p a t h y , t h a t might p o s s i b l y have been r e l a t e d t o d i f 

f e r e n c e s i n GSR c o n d i t i o n i n g were i n v e s t i g a t e d . On one o f 

t h e s e , shock d e t e c t i o n t h r e s h o l d , t h e r e was no s i g n i f i c a n t 

d i f f e r e n c e between g r o u p s . T h i s r e s u l t i s c o n s i s t e n t w i t h 

T h o r v a l d s o n ' s (1969) f i n d i n g s b u t i s a t v a r i a n c e w i t h r e 

s e a r c h r e p o r t e d by S c h o e n h e r r ( 1 9 6 4 ) , and Hare (1968a) 

w h i c h i n d i c a t e d t h a t p r i m a r y p s y c h o p a t h s had h i g h e r t h r e s 

h o l d s t h a n d i d normal c o n t r o l s . Inmates from th e same i n 

s t i t u t i o n s e r v e d as Ss i n t h i s e x p e r i m e n t as w e l l as i n 

t h o s e conducted by T h o r v a l d s o n and Hare so t h a t t h e d i s 

c r e p a n c y i n r e s u l t s i s d i f f i c u l t t o a c c o u n t f o r u n l e s s 

p r o c e d u r a l f a c t o r s a r e i n v o k e d as an e x p l a n a t i o n . 

A second v a r i a b l e was t o l e r a n c e f o r shock. There was 

no s i g n i f i c a n t d i f f e r e n c e between groups on t h i s measure, 

a r e s u l t c o n s i s t e n t w i t h p r e v i o u s r e s e a r c h ( S c h o e n h e r r , 

1964; Hare, 1965c; T h o r v a l d s o n , 1969). However, T h o r v a l d 

son f o u n d t h a t p r i m a r y p sychopaths i n c r e a s e d t h e i r t o l e r a n c e 



l e v e l s i g n i f i c a n t l y above t h a t o f nonpsychopaths under s p e 

c i a l i n c e n t i v e c o n d i t i o n s . I t i s t h u s p r o b a b l e t h a t , i f 

s u f f i c i e n t l y m o t i v a t e d , t h e p r e s e n t Ss o f Group P c o u l d 

have t o l e r a t e d h i g h e r l e v e l s o f shock i n t e n s i t y t h a n t h o s e 

i n d i c a t e d . Even i f t h i s a s s u m p t i o n i s c o r r e c t however i t 

wou l d not e x p l a i n s a t i s f a c t o r i l y t h e r e l a t i v e l y s m a l l 

amount o f GSR c o n d i t i o n i n g shown by Group P. I f t h e l e v e l 

o f shock i n t e n s i t y a c c e p t e d by t h e Ss o f Group P was i n s u f 

f i c i e n t t o e l i c i t a n t i c i p a t o r y GSRs i t s h o u l d a l s o have 

p r o v e d i n a d e q u a t e f o r t h e c o n d i t i o n i n g o f c a r d i o v a s c u l a r 

r e s p o n s e s . C o n t r a r y t o t h i s e x p e c t a t i o n however t h e r e was 

no s i g n i f i c a n t d i f f e r e n c e between Groups P and NP i n t h e 

a m p l i t u d e o f e i t h e r c a r d i a c o r vasomotor CRs. 

A . d i f f e r e n c e i n b a s a l s k i n c o n d u c t a n c e can a l s o be ex

c l u d e d as an e x p l a n a t i o n o f t h e d i f f e r e n c e i n amount o f 

c o n d i t i o n i n g . The d i f f e r e n c e between Groups P and NP i n 

the a m p l i t u d e o f a n t i c i p a t o r y GSRs r e m a i n e d a f t e r t h e d i f 

f e r e n c e i n b a s a l l e v e l s had been s t a t i s t i c a l l y c o n t r o l l e d . 

The d i f f e r e n c e between t h e two main groups i n GSR 

c o n d i t i o n i n g cannot be a c c o u n t e d f o r i n terms o f t h e l a t e n 

cy c r i t e r i a o f e l e c t r o d e r m a l ARs. T h i s i s i n d i c a t e d by t h e 

f i n d i n g t h a t Group P gave s m a l l e r c o n d i t i o n e d ORs t h a n d i d 

Group NP. 

I t seems a r e a s o n a b l e a s s u m p t i o n t h e r e f o r e t h a t , i n 

t h i s s t u d y , t h e d i f f e r e n c e i n GSR c o n d i t i o n i n g between 

Groups P and NP i s r e l a t e d t o t h e v a r i a b l e o f p s y c h o p a t h y . 
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The r e s u l t s o f t h i s p a r t o f t h e s t u d y c l e a r l y demonstrate 

t h a t Group P, i n com p a r i s o n w i t h Group NP, was d e f i c i e n t 

i n t h e a b i l i t y t o a c q u i r e c l a s s i c a l l y c o n d i t i o n e d f e a r r e 

sponses. These r e s u l t s a r e c o n s i s t e n t w i t h p r e v i o u s r e 

s e a r c h . Thus Lykken (1955) found t h a t p r i m a r y p s y c h o p a t h s 

gave s i g n i f i c a n t l y s m a l l e r a n t i c i p a t o r y GSRs t h a n d i d norm

a l c o n t r o l s when t h e UCS was shock. Hare (1965c) o b t a i n e d 

s i m i l a r f i n d i n g s f o r p s y c h o p a t h i c and n o n p s y c h o p a t h i c c r i m 

i n a l s . Schmauk's (1968) s t u d y showed t h a t p r i m a r y psycho

p a t h s d i s p l a y e d l e s s GSR a c t i v i t y when shock was a n t i c i p a 

t e d t h a n d i d normal S s . The r e s u l t s a r e i n agreement w i t h 

o t h e r s t u d i e s w h i c h may be v i e w e d as i n v o l v i n g a form o f 

l o n g - d e l a y c o n d i t i o n i n g w i t h i n s t r u c t i o n s about the CS-UCS 

c o n t i n g e n c y . These i n v e s t i g a t o r s ( Hare, 1965b; L i p p e r t and 

S e n t e r , 1966; S c h a l l i n g and Levander, 1967) found t h a t p s y 

c h o p a t h i c Ss showed a r e l a t i v e l a c k o f e l e c t r o d e r m a l r e a c 

t i v i t y i n a n t i c i p a t i o n o f p a i n f u l s t i m u l a t i o n . The p r e s e n t 

f i n d i n g s a r e i n t e r p r e t e d as c o n f i r m i n g h y p o t h e s i s A^, and 

as p r o v i d i n g a d d i t i o n a l s u p p o r t f o r the t h e o r e t i c a l p o s i 

t i o n s o f C l e c k l e y ( 1 9 4 1 ) , Lykken ( 1 9 5 5 ) , and Hare (1965a) 

t h a t t h e p r i m a r y p s y c h o p a t h i s d e f i c i e n t i n t h e a c q u i s i t i o n 

o f c l a s s i c a l l y c o n d i t i o n e d f e a r r e s p o n s e s . By i m p l i c a t i o n , 

t h e s e r e s u l t s a l s o s u p p o r t Hare's (1965a) h y p o t h e s i s o f a 

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

No r e w a r d c o n d i t i o n i n g d a t a have p r e v i o u s l y been r e p o r 

t e d f o r p s y c h o p a t h i c Ss. The p r e s e n t r e s u l t s do not p e r m i t 
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r e j e c t i o n of the n u l l h y p o t h e s i s (B^) a l t h o u g h the d i f f e r 

ence between Groups P and NP approached s i g n i f i c a n c e w i t h 

Group P g i v i n g somewhat s m a l l e r responses. T h i s f i n d i n g i s 

c o n s i s t e n t w i t h the r e s u l t s of the operant c o n d i t i o n i n g 

study, r e p o r t e d i n Appendix C, which demonstrated that p i c 

t u r e s of nudes are adequate r e i n f o r c e r s of i n s t r u m e n t a l 

responses i n primary psychopaths. The reward c o n d i t i o n i n g 

r e s u l t s are c o n s i s t e n t w i t h Lykken's assumption t h a t psy

chopathy i s a s s o c i a t e d w i t h an absence of a n x i e t y o n l y , but 

at v a r i a n c e w i t h C l e c k l e y ' s a s s e r t i o n t h a t psychopaths a r e 

c h a r a c t e r i z e d by an a t t e n u a t i o n of emotional r e a c t i v i t y i n 

g e n e r a l . I t i s p o s s i b l e t h a t the psychopath's c o n d i t i o n i n g 

d e f i c i t s are r a t h e r s p e c i f i c w i t h r e s p e c t to b o t h the types 

of rewards and punishments employed, and the p h y s i o l o g i c a l 

system i n v e s t i g a t e d . The p r e s e n t r e s u l t s as w e l l as those 

o f Schmauk (1968) l e n d some support to t h i s assumption. 

There was no s i g n i f i c a n t d i f f e r e n c e between groups i n 

b a s a l s k i n conductance under r e s t i n g c o n d i t i o n s but there 

was a s i g n i f i c a n t d i f f e r e n c e midway through the experiment 

w i t h Group P showing the lowest l e v e l . B a s a l conductance 

was c o n s i s t e n t l y h i g h e r f o r Group NP than f o r Group P but 

n e i t h e r group showed any s i g n i f i c a n t change d u r i n g the ex

periment w h i l e Group S showed a s i g n i f i c a n t i n c r e a s e . As

suming that b a s a l s k i n conductance i s an index of emotion

a l r e a c t i v i t y (Malmo, 1962) these r e s u l t s appear to be con

s i s t e n t w i t h the r a t i o n a l e of the s e l e c t i o n p rocedures. 
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The non-anxious Ss of Group P showed the l e a s t r e a c t i v i t y 

w h i l e the presumably anxious Ss of Group S showed a steady 

i n c r e a s e i n b a s a l l e v e l which might be i n t e r p r e t e d as i n d i 

c a t i v e of i n c r e a s i n g t e n s i o n . Group NP was i n t e r m e d i a t e . 

While the b a s a l conductance data are c o n s i s t e n t w i t h 

t h e o r i e s of psychopathy (e.g., Lykken, 1955; Hare, 1965a) 

they are i n o n l y p a r t i a l agreement w i t h p r e v i o u s r e s e a r c h 

(e.g., Hare, 1965c). Hare (1968a) found t h a t both primary 

and secondary psychopaths showed a s i g n i f i c a n t decrease i n 

b a s a l s k i n conductance d u r i n g the experiment w h i l e nonpsy

chopaths showed no change. Hare's study i n v o l v e d tones but 

no shock so i t i s c o n c e i v a b l e t h a t the f a i l u r e of any of 

the groups i n the present study to show a decrease i n b a s a l 

conductance was due to the presence of shock. Lykken 

(1955) found t h a t primary psychopaths showed the g r e a t e s t 

i n c r e a s e i n b a s a l conductance, and secondary psychopaths 

the l e a s t , r e s u l t s e x a c t l y the o p p o s i t e of those found 

here. Lykken regarded h i s f i n d i n g s as p a r a d o x i c a l and sug

g e s t e d they might have been due to seasonal v a r i a t i o n s i n 

temperature as h i s groups were t e s t e d a t d i f f e r e n t times of 

the y e a r . Other i n v e s t i g a t o r s ( L i p p e r t and Senter, 1966; 

Schmauk, 1968) found no s i g n i f i c a n t d i f f e r e n c e i n b a s a l 

conductance between primary psychopaths and nonpsychopaths 

under a v a r i e t y of s t i m u l u s c o n d i t i o n s . 

Group NP gave s i g n i f i c a n t l y l a r g e r e l e c t r o d e r m a l UCRs 

to shock than d i d e i t h e r Groups P or S. Moreover, Group NP 
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showed an i n c r e a s e i n UCR a m p l i t u d e o v e r t r i a l s w h i l e t h e 

o t h e r two groups showed no change. These f i n d i n g s a r e i n 

agreement w i t h Lykken's (1955) r e s e a r c h w h i c h i n d i c a t e d 

t h a t normal Ss showed t h e l e a s t GSR h a b i t u a t i o n t o shock 

and secondary psychopaths t h e most. However Hare (1965c) 

found no s i g n i f i c a n t d i f f e r e n c e between p r i m a r y p s y c h o p a t h s 

and normal c o n t r o l s i n r a t e o f GSR h a b i t u a t i o n t o shock. I t 

i s p o s s i b l e t h a t some o f t h e s e d i s c r e p a n c i e s a r e r e l a t e d t o 

p r o c e d u r a l d i f f e r e n c e s e.g., as t o whether shock was p r e s e n t 

o r a b s e n t , o r t o t h e shock i n t e n s i t i e s used. I n s p e c t i o n o f 

T a b l e 2 i n d i c a t e s t h a t i n t h i s s t u d y a l l groups a c c e p t e d 

c o m p a r a t i v e l y h i g h l e v e l s o f shock i n t e n s i t y . 

The p r e s e n t f i n d i n g s i n d i c a t e t h a t p r i m a r y p s y c h o p a t h s 

show l e s s e l e c t r o d e r m a l r e a c t i v i t y t o s t i m u l a t i o n t h a n do 

nonpsychopaths. The r e s u l t s t h u s s u p p o r t t h e h y p o t h e s i s 

(Hare, 1968b) t h a t p s y c h o p a t h i c Ss a r e a u t o n o m i c a l l y hypo

r e a c t i v e ( a t l e a s t as r e g a r d s e l e c t r o d e r m a l a c t i v i t y ) , and 

a l s o p r o v i d e some s u p p o r t f o r Quay's (1965) s p e c u l a t i o n s 

r e g a r d i n g r e d u c e d b a s a l l e v e l s i n p s y c h o p a t h s . These f i n d 

i n g s however p r o v i d e no s u p p o r t f o r t h e p r o p o s i t i o n 

( S c h a c t e r and L a t a n e , 1964) t h a t p s y c h o p a t h s a r e autonomi

c a l l y h y p e r r e a c t i v e . 

C a r d i o v a s c u l a r Measures. S i n c e s i m i l a r r e s u l t s were 

o b t a i n e d f o r c a r d i a c and vasomotor c o n d i t i o n i n g b o t h v a r i 

a b l e s a r e d i s c u s s e d under t h e same h e a d i n g . To summarize 

the f i n d i n g s : No s i g n i f i c a n t d i f f e r e n c e s were f o u n d between 
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Group P and Group NP i n ; ( l ) r e s t i n g HE; (2) any i n d e x o f 

e i t h e r c a r d i a c o r vasomotor c o n d i t i o n i n g o r ; (3) r a t e o f 

c a r d i a c o r vasomotor h a b i t u a t i o n t o shock o r p i c t u r e UCSs. 

A l l groups showed c o n d i t i o n e d c a r d i a c d e c e l e r a t i o n d u r i n g 

t h e second h a l f o f t h e CS-UCS i n t e r v a l on b o t h shock and 

p i c t u r e t r i a l s . A l l groups showed an i n c r e a s e i n t h e a m p l i 

tude o f f i n g e r v a s o c o n s t r i c t i o n d u r i n g t h e CS-UCS i n t e r v a l 

on b o t h shock and p i c t u r e t r i a l s . I n s c o r i n g vasomotor r e 

sponses no a t t e m p t was made t o s e p a r a t e ORs and ARs. How

e v e r , t h e d i f f e r e n t i a l c o n d i t i o n i n g c u r v e s f o r v a s o c o n 

s t r i c t i o n appear t o be i d e n t i c a l t o t h o s e o b t a i n e d by G a l e 

and S t e r n (1968) who used a l o n g e r l a t e n c y c r i t e r i o n i n 

t h e i r d e f i n i t i o n o f a vasomotor CR. T h i s s u g g e s t s t h a t 

s c o r i n g , vasomotor ORs and ARs s e p a r a t e l y i n t h i s s t u d y would 

n o t have changed t h e r e s u l t s a p p r e c i a b l y . The r e s u l t s ob

t a i n e d f o r t h e e l e c t r o d e r m a l r e s p o n s e s s u p p o r t t h i s assump

t i o n . I n any event t h e f a i l u r e t o s e p a r a t e p o s s i b l e v a s o 

motor ORs and ARs i s not c o n s i d e r e d c r u c i a l t o t h e main 

purpose o f t h i s s t u d y w h i c h was t o d e t e r m i n e t h e c o n d i t i o n -

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

a r e i n t e r p r e t e d as f a i l u r e t o c o n f i r m h y p o t h e s e s A^ and A^ 

w h i c h p r e d i c t e d l e s s d e f e n s e c o n d i t i o n i n g of c a r d i a c and 

vasomotor r e s p o n s e s f o r Group P t h a n f o r Group NP. On the 

o t h e r hand, t h e s e f i n d i n g s do not p e r m i t r e j e c t i o n o f t h e 

n u l l h y p o t h e s e s and B^, w h i c h p r e d i c t e d no s i g n i f i c a n t 

d i f f e r e n c e s i n reward c o n d i t i o n i n g between Groups P and NP. 
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The p r i m a r y h y p o t h e s i s o f t h i s s t u d y was t h a t Group P 

would show l e s s d e f e n s e c o n d i t i o n i n g o f autonomic r e s p o n s e s 

t h a n would Group NP. T h i s h y p o t h e s i s was c o n f i r m e d f o r t h e 

GSR hut n o t f o r t h e c a r d i a c o r vasomotor measures. I n t h e 

absence o f a r e l e v a n t t h e o r e t i c a l o r e m p i r i c a l b a s i s no 

p r e d i c t i o n s were made about reward c o n d i t i o n i n g i n p s y c h o 

p a t h s . The secondary h y p o t h e s i s t h e r e f o r e was f o r m u l a t e d 

as a n u l l h y p o t h e s i s and n o t as a t e s t o f any p a r t i c u l a r 

t h e o r y . The e x p e r i m e n t a l r e s u l t s f a i l t o r e j e c t t h i s hypo

t h e s i s so t h e r e i s s t i l l no e v i d e n c e t h a t p s y c h o p a t h s d i f f e r 

from nonpsychopaths i n t h e r e w a r d c o n d i t i o n i n g o f autonomic 

r e s p o n s e s . The p r e s e n t f i n d i n g s s u ggest f i r s t , t h a t t h e r e 

l a t i o n s h i p between p s y c h o p a t h y and t h e c o n d i t i o n i n g o f emo

t i o n a l r e s p o n s e s may be more complex t h a n p r e v i o u s l y assum

ed. S e c o n d l y , s i m p l e g e n e r a l i z a t i o n s about autonomic con

d i t i o n i n g i n psychopaths a r e p r o b a b l y u n w a r r a n t e d . F i n a l l y , 

a s s u m p t i o n s about t h e r e l a t i o n s h i p between d i f f e r e n t i n d i c e s 

o f autonomic c o n d i t i o n i n g may be o v e r s i m p l i f i e d . 

The f o l l o w i n g d i s c u s s i o n c o n s i d e r s some o f t h e known 

d i f f e r e n c e s between t h e p h y s i o l o g i c a l v a r i a b l e s i n v e s t i g a t e d 

i n t h i s s t u d y . The aim o f t h i s d i s c u s s i o n i s t o t r y t o r e 

c o n c i l e t h e s e e m i n g l y c o n t r a d i c t o r y r e s u l t s o f e l e c t r o d e r 

mal and c a r d i o v a s c u l a r c o n d i t i o n i n g o b t a i n e d f o r Group P. 

C o n f l i c t i n g r e p o r t s appear i n t h e l i t e r a t u r e c o n c e r n 

i n g t h e form o f t h e c a r d i a c CR, and t h e p h y s i o l o g i c a l b a s i s 

o f c a r d i a c changes i n human Ss d u r i n g c l a s s i c a l c o n d i t i o n i n g 
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p r o c e d u r e s (Lang and Hnat i o w , 1962; O b r i s t , 1963; O b r i s t , 

Wood and P e r e z - R e y e s , 1965; S m i t h , 1966; Wood, 1963; Wood 

and O b r i s t , 1967; Zeaman and S m i t h , 1965). Some o f the 

c o n t r a d i c t o r y r e s u l t s may be p a r t l y due t o p r o c e d u r a l d i f 

f e r e n c e s as w e l l as t o t h e v a r i o u s p urposes o f d i f f e r e n t 

i n v e s t i g a t o r s . An a d d i t i o n a l s o u r c e o f v a r i a b i l i t y may be 

the c o m p l e x i t y o f t h e c a r d i a c system i t s e l f and i t s i n t e r 

a c t i o n s w i t h o t h e r autonomic s t r u c t u r e s . W h i l e e l e c t r o d e r 

mal mechanisms a r e e x c l u s i v e l y i n n e r v a t e d by s y m p a t h e t i c 

(SNS) f i b e r s , t h e c a r d i a c system i s i n n e r v a t e d by b o t h sym

p a t h e t i c and p a r a s y m p a t h e t i c (PNS) f i b e r s . C a r d i a c d e c e l 

e r a t i o n i s a f u n c t i o n o f v a g a l i n h i b i t i o n , and v a g a l a c t i v i 

t y i s r e g u l a t e d by PNS i n n e r v a t i o n . H e a r t r a t e a c c e l e r a t i o n 

i s a s y m p a t h e t i c a l l y m e d i a t e d r e s p o n s e . However, a c c e l e r a 

t i o n i s p o s i t i v e l y c o r r e l a t e d w i t h r e s p i r a t i o n a m p l i t u d e so 

t h a t an i n c r e a s e i n HR may o c c u r ( a s a f u n c t i o n o f r e s p i r a 

t o r y changes) i n t h e absence o f s i g n i f i c a n t SNS d i s c h a r g e . 

F u r t h e r m o r e , c a r d i a c a c c e l e r a t i o n may r e f l e c t a momentary 

d e c r e a s e i n v a g a l r e s t r a i n t w i t h l i t t l e o r no s y m p a t h e t i c 

i n v o l v e m e n t . T h i s means f i r s t , t h a t i n c l a s s i c a l c o n d i 

t i o n i n g paradigms t h e o n l y p o s s i b l e c a r d i a c i n d e x o f sympa

t h e t i c a c t i v i t y i s a c c e l e r a t i o n . S e c o n d l y , i n o r d e r t o 

assume SNS i n v o l v e m e n t i n HR a c c e l e r a t i o n , r e s p i r a t o r y and 

v a g a l i n f l u e n c e s must be c o n t r o l l e d . 

Recent e m p i r i c a l f i n d i n g s (Wood, 1963; Wood and O b r i s t , 

1964; O b r i s t e t a l , 1965) i n d i c a t e t h a t under t h e u s u a l 
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c l a s s i c a l c o n d i t i o n i n g p r o c e d u r e s t h e o n l y p o s s i b l e c a r d i a c 

CR i s d e c e l e r a t i o n . T h i s i s t h e case even when a sympath

e t i c a l l y m e d i a t e d r e s p o n s e ( a c c e l e r a t i o n ) would be e x p e c t e d 

as w i t h a n o x i o u s o r p a i n f u l UCS. The r e a s o n f o r t h i s , a c 

c o r d i n g t o e v i d e n c e p r e s e n t e d by O b r i s t e t a l ( 1 9 6 5 ) , i s 

t h a t w i t h c o n v e n t i o n a l c l a s s i c a l c o n d i t i o n i n g p r o c e d u r e s 

s y m p a t h e t i c c a r d i a c a c t i v i t y i s masked by v a g a l i n h i b i t i o n . 

These i n v e s t i g a t o r s f o u n d t h a t c o n d i t i o n e d s y m p a t h e t i c c a r 

d i a c a c t i v i t y was c l e a r l y m a n i f e s t e d o n l y w i t h a v e r y i n 

t e n s e UCS ( s h o c k ) , and t h e n o n l y when v a g a l i n n e r v a t i o n was 

b l o c k e d . I t was s u g g e s t e d t h a t t h e i n i t i a l a c c e l e r a t i o n 

o b s e r v e d i n c l a s s i c a l c o n d i t i o n i n g s t u d i e s w i t h i n t a c t vagus 

and h i g h i n t e n s i t y shock, r e f l e c t s a momentary d e c r e a s e i n 

v a g a l r e s t r a i n t r a t h e r t h a n a s y m p a t h e t i c e f f e c t . The b a s i s 

f o r t h i s c o n c l u s i o n by O b r i s t e t a l (1965) was t h a t i n t h e i r 

e x p e r i m e n t t h e i n i t i a l a c c e l e r a t i o n had a s h o r t e r l a t e n c y 

and peaked much e a r l i e r i n t h e CS-UCS i n t e r v a l t h a n d i d the 

s y m p a t h e t i c a l l y m e d i a t e d a c c e l e r a t i o n o b s e r v e d w i t h v a g a l 

b l o c k a d e . Moreover, t h e i n i t i a l , s h o r t - l a t e n c y a c c e l e r a 

t i o n was found t o be p o s i t i v e l y c o r r e l a t e d w i t h r e s p i r a t i o n 

whereas no c o r r e l a t i o n was found between t h e l a t e r a c c e l e r 

a t i o n and r e s p i r a t i o n a m p l i t u d e . T h i s l e a v e s o n l y d e c e l e r 

a t i o n as a p o s s i b l e CR. 

I f t h e c a r d i a c r e s u l t s of t h e p r e s e n t e x p e r i m e n t a r e 

i n t e r p r e t e d i n terms o f the f i n d i n g s o u t l i n e d above i t seems 

u n l i k e l y t h a t t h e changes o b s e r v e d d u r i n g t h e CS-UCS 
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i n t e r v a l were m a n i f e s t a t i o n s o f s y m p a t h e t i c a l l y m e d i a t e d 

a c t i v i t y . I n s p e c t i o n o f F i g u r e 8 i n d i c a t e s t h a t t h e o n l y 

group w h i c h showed any e v i d e n c e o f a c c e l e r a t i o n was Group S 

d u r i n g t h e rewar d c o n d i t i o n i n g p r o c e d u r e . T h i s does n g t r ^ 

n e c e s s a r i l y mean t h a t SNS med i a t e d c a r d i a c a c t i v i t y was n o t 

i n v o l v e d - t h a t SNS a c t i v i t y was p r e s e n t i s i n d i c a t e d by 

th e a c c e l e r a t o r y UCR t o shock ( F i g u r e 9 ) . I t means t h a t 

any c o n d i t i o n e d s y m p a t h e t i c a c t i v i t y p r e s e n t would have o c 

c u r r e d l a t e i n t h e CS-UCS i n t e r v a l and would have been 

masked by the dominant v a g a l r e s p o n s e . T h e r e f o r e , s i n c e i t 

i s g e n e r a l l y assumed t h a t t h e autonomic c o r r e l a t e s o f emo

t i o n a l s t a t e s s u c h as f e a r a r e s y m p a t h e t i c a l l y m e d i a t e d 

t h e r e does not appear t o be any n e c e s s a r y c o n f l i c t between 

t h e p r e s e n t e l e c t r o d e r m a l and c a r d i a c f i n d i n g s as t h e y p e r 

t a i n t o d e f e n s e c o n d i t i o n i n g i n Group P. The p r i m a r y hypo

t h e s i s , t h a t p s y c h o p a t h i c Ss do not r e a d i l y a c q u i r e c o n d i 

t i o n e d f e a r r e s p o n s e s , i s not c o n t r a d i c t e d by the c a r d i a c 

c o n d i t i o n i n g r e s u l t s . What may be a t i s s u e i s the a p p r o 

p r i a t e n e s s o f c a r d i a c measures as c o r r e l a t e s o f c o n d i t i o n e d 

e m o t i o n a l r e s p o n s e s . 

The a c t i v i t i e s o f t h e c a r d i o v a s c u l a r system i n c l u d e 

h e a r t r a t e , b l o o d p r e s s u r e , b l o o d volume and s t r o k e volume, 

and because o f t h e i n t e r a c t i o n s between t h e s e f u n c t i o n s i t 

i s d i f f i c u l t t o know e x a c t l y t h e s i g n i f i c a n c e o f c a r d i a c 

c o n d i t i o n i n g . A t h e o r y p r o p o s e d by Lacey ( L a c e y , 1956, 

1959; L a c e y , Kagan, Lacey and Moss, 1963) r e l a t e s HR 
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a c c e l e r a t i o n t o s t i m u l u s r e j e c t i o n and d e c e l e r a t i o n t o s e n 

s o r y i n t a k e . One problem w i t h t h i s i n t e r p r e t a t i o n , and f o r 

t h a t m a t t e r an u n r e s o l v e d paradox o f c a r d i a c c o n d i t i o n i n g , 

i s t h a t w h i l e t h e c a r d i a c CR t o n o x i o u s o r p a i n f u l s t i m u l a 

t i o n i s d e c e l e r a t i o n t h e UCR i s always r e p o r t e d as a c c e l e r a -

t o r y . On t h e o t h e r hand, when t h e UCS i s p l e a s a n t o r r e 

w a r d i n g b o t h the CR and UCR a r e d e c e l e r a t o r y . O b r i s t (1968) 

s u g g e s t e d t h a t c o n d i t i o n e d c a r d i a c d e c e l e r a t i o n may s e r v e 

i n h i b i t o r y and f a c i l i t o r y f u n c t i o n s s i m i l a r t o t h o s e p r o 

posed by Lacey f o r a c c e l e r a t i o n and d e c e l e r a t i o n r e s p e c t i v e 

l y . Thus, d e c e l e r a t i o n w o u l d s e r v e t o reduce t h e n o x i o u s 

q u a l i t i e s o f t h e UCS ( s h o c k ) o r enhance t h e r e c e p t i o n o f a 

p l e a s a n t UCS ( p i c t u r e s o f n u d e s ) . Why d e c e l e r a t i o n s h o u l d 

have t h e s e f u n c t i o n s i s n o t c l e a r . I f t h e s e s p e c u l a t i o n s 

a r e c o r r e c t t hey i m p l y a r e l a t i o n s h i p between c a r d i a c d e c e l 

e r a t i o n and an a t t e n t i o n p r o c e s s . However, i n v i e w o f the 

complex and as y e t l i t t l e u n d e r s t o o d i n t e r a c t i o n s between 

c a r d i a c , c o r t i c a l , and autonomic a c t i v i t y , f u r t h e r s p e c u l a 

t i o n a t t h i s time i s p r o b a b l y u n w a r r a n t e d . 

The r e s u l t s o b t a i n e d f o r t h e d i f f e r e n t i a l a m p l i t u d e 

measures o f f i n g e r v a s o c o n s t r i c t i o n show t h a t Group P con

d i t i o n e d as w e l l or b e t t e r t h a n d i d Group NP on b o t h CS-

shock and C S - p i c t u r e t r i a l s . W h i l e the r e a s o n f o r t h e d i s 

c repancy between e l e c t r o d e r m a l and vasomotor c o n d i t i o n i n g 

shown by Group P i s not r e a d i l y a p p a r e n t , perhaps th e most 

r e a s o n a b l e and p a r s i m o n i o u s e x p l a n a t i o n i s one b ased on 
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f u n c t i o n a l d i f f e r e n c e s between the two systems. 

The p r i n c i p a l source f o r the f o l l o w i n g o b s e r v a t i o n s i s 

Sternbach (1966). L i k e the sweat glands i n v o l v e d i n e l e c 

trodermal a c t i v i t y the p e r i p h e r a l b l o o d v e s s e l s i n v o l v e d i n 

vasomotor a c t i v i t y r e c e i v e only SNS i n n e r v a t i o n . There are, 

however, s e v e r a l important d i f f e r e n c e s between the two s y s 

tems. Sweat gland a c t i v i t y i s c h o l i n e r g i c a l l y mediated 

w h i l e the a c t i v i t y of the p e r i p h e r a l b l o o d v e s s e l s i s adren-

e r g i c a l l y mediated. At l e a s t one r e s u l t of t h i s d i f f e r e n c e 

i n t r a n s m i t t e r substances at the e f f e c t o r s i t e s i s t h a t the 

sweat glands do not p a r t i c i p a t e i n the mass i n n e r v a t i o n of 

SNS a c t i v i t y produced by medullary s e c r e t i o n s . The cutan

eous vasomotor system i s i n v o l v e d i n temperature r e g u l a t i o n , 

i n m a i n t a i n i n g b l o o d p r e s s u r e , and b l o o d d i s t r i b u t i o n , i n 

the nourishment o f the s k i n , and i n g e n e r a l i n m a i n t a i n i n g 

homeostatic b a l a n c e . The f a c t t h a t sympathetic f i b e r s r e 

g u l a t e both v a s o c o n s t r i c t i o n and v a s o d i l a t i o n suggests the 

p o s s i b i l i t y t h a t two k i n d s of a d r e n e r g i c substances may be 

i n v o l v e d . One of these i s presumed to have an e x c i t a t o r y 

f u n c t i o n r e s u l t i n g i n c o n s t r i c t i o n and the other an i n h i b i 

t o r y f u n c t i o n r e s u l t i n g i n d i l a t i o n . There i s however no 

d i r e c t evidence i n support of t h i s assumption (Sternbach, 

1966). In c o n n e c t i o n w i t h t h i s l a t t e r p o i n t Darrow has 

s t a t e d : 

And the f r e q u e n t i d e n t i f i c a t i o n of vasocon
s t r i c t i o n w i t h sympathetic a c t i v i t y and of 
v a s o d i l a t i o n w i t h parasympathetic a c t i o n i s 
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l i k e w i s e o f t e n i n d i s r e g a r d t o the f a c t s . 
Not o n l y do vasomotor f u n c t i o n s r e p r e s e n t 
i n many i n s t a n c e s t h e r e s u l t a n t o f a b a l 
ance between opposed neurohumoral i n f l u e n 
c e s , a change i n e i t h e r one o f w h i c h may 
a l t e r t h e vasomotor t o n e , b u t the e x i s t e n c e 
o f b o t h s y m p a t h e t i c c h o l i n e r g i c v a s o d i l a 
t o r s ( ) and a d r e n e r g i c v a s o d i l a t o r s 
( ) i s alw a y s a t h r e a t t o such i n t e r p r e 
t a t i o n (Darrow, 1966, p . 6 ) . 

E l e c t r o d e r m a l and vasomotor a c t i v i t y d i f f e r i n a n o t h e r sense. 

The sweat g l a n d s appear t o be t h e o n l y S N S - i n n e r v a t e d e f 

f e c t o r s t h a t a r e i n s e n s i t i v e t o i n j e c t i o n s o f a d r e n a l i n e 

and n o r a d r e n a l i n e ( S t e r n b a c h , 1 9 6 6 ) . T h i s s u g g e s t s t h a t as 

an i n d e x o f autonomic a c t i v i t y s k i n r e s i s t a n c e changes a r e 

i n c e r t a i n r e s p e c t s a t y p i c a l , and may n o t p r o v i d e a s i m p l e 

measure o f s y m p a t h e t i c a c t i o n . One p o s s i b l e i m p l i c a t i o n o f 

t h e s e d i f f e r e n c e s may be t h a t t h e GSR i s a more a p p r o p r i a t e 

c o r r e l a t e o f an i n d i v i d u a l ' s e m o t i o n a l s t a t e t h a n i s f i n g e r 

v a s o c o n s t r i c t i o n . These o b s e r v a t i o n s , as w e l l as t h e r e 

s u l t s o f t h i s e x p e r i m e n t , s u g g e s t t h a t g e n e r a l i z a t i o n s from 

the GSR about a c t i v i t y i n t h e r e s t o f t h e s y m p a t h e t i c n e r 

vous system may be u n w a r r a n t e d . 

I n summary, t h e r e appears t o be s u f f i c i e n t c o m p l e x i t y 

and v a r i a b i l i t y w i t h i n and between the e l e c t r o d e r m a l and 

vasomotor systems t o acc o u n t f o r t h e p r e s e n t r e s u l t s . I n 

a d d i t i o n , i t i s w e l l known t h a t t h e c o r r e l a t i o n s between 

v a r i o u s i n d i c e s o f c o n d i t i o n i n g a r e s m a l l and s t a t i s t i c a l l y 

i n s i g n i f i c a n t . M a r t i n (1963) f o u n d no s i g n i f i c a n t r e l a t i o n 

s h i p between s e v e r a l measures o f e l e c t r o d e r m a l a c t i v i t y and 
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e y e l i d c o n d i t i o n i n g . O t h e r i n v e s t i g a t o r s ( e . g . , Lacey e t 

a l , 1952, 1953; Wenger e t a l , 1961; S t e r n b a c h , 1966) have 

r e p o r t e d a s i m i l a r l a c k o f r e l a t i o n s h i p between d i f f e r e n t 

i n d i c e s o f autonomic c o n d i t i o n i n g . 
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Summary and C o n c l u s i o n s 

T h i s s t u d y was d e s i g n e d t o i n v e s t i g a t e defense and r e 

ward c o n d i t i o n i n g o f autonomic r e s p o n s e s i n p s y c h o p a t h s . 

The Ss were drawn from t h e inmate p o p u l a t i o n o f a maximum 

s e c u r i t y p e n i t e n t i a r y and c l a s s i f i e d as p r i m a r y p s y c h o p a t h s 

( P ) , s econdary p s y c h o p a t h s ( S ) , and nonpsychopaths ( N P ) , 

a c c o r d i n g t o c r i t e r i a p r o p o s e d hy C l e c k l e y and Karpman. A 

group o f c u s t o d i a l o f f i c e r s was i n c l u d e d as a c o n t r o l f o r 

p o s s i b l e i n s t i t u t i o n a l i z a t i o n e f f e c t s . There were 18 Ss i n 

each group. A d e l a y e d , d i f f e r e n t i a l , c l a s s i c a l c o n d i t i o n i n g 

p aradigm was used i n w h i c h each o f t h r e e a u d i t o r y CSs was 

p a i r e d 16 t i m e s w i t h e l e c t r i c shock, w i t h p i c t u r e s o f nudes, 

and p r e s e n t e d a l o n e . The t h r e e dependent v a r i a b l e s o f 

c h i e f i n t e r e s t were t h e GSR, HR, and f i n g e r v a s o c o n s t r i c 

t i o n . These were r e c o r d e d s i m u l t a n e o u s l y on an O f f n e r Type 

R Dynograph. D i f f e r e n t i a l c o n d i t i o n i n g was e x p r e s s e d as 

the a m p l i t u d e o f r e s p o n s e t o a r e i n f o r c e d CS minus t h e am

p l i t u d e o f r e s p o n s e t o t h e u n r e i n f o r c e d CS. 

I n k e e p i n g w i t h p r e v i o u s t h e o r y and r e s e a r c h i t was 

p r e d i c t e d t h a t Group P would show l e s s d e f e n s e c o n d i t i o n i n g 

o f e l e c t r o d e r m a l , c a r d i a c , and vasomotor r e s p o n s e s t h a n 

would Group NP. I n the absence o f a r e l e v a n t t h e o r e t i c a l 

or e m p i r i c a l b a s i s no p r e d i c t i o n s were made as t o the d i r 

e c t i o n o f d i f f e r e n c e s i n reward c o n d i t i o n i n g . A s i m p l e 

n u l l h y p o t h e s i s was f o r m u l a t e d w h i c h p r e d i c t e d no s i g n i f i 

c a n t d i f f e r e n c e between Groups P and NP i n reward c o n d i -
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t i o n i n g on any of the autonomic measures i n v e s t i g a t e d . 

The r e s u l t s i n d i c a t e d t h a t Group N showed an i n e x p l i 

c a b l e l a c k of e l e c t r o d e r m a l r e a c t i v i t y . T h i s group t h e r e 

f o r e was excluded from f u r t h e r c o n s i d e r a t i o n . T h i s l e f t 

Groups P and NP as the groups of c h i e f i n t e r e s t . Of the 

t h r e e p h y s i o l o g i c a l systems i n v e s t i g a t e d o n l y the e l e c t r o 

dermal d i f f e r e n t i a t e d between Groups P and NP w i t h Group P; 

( l ) showing s i g n i f i c a n t l y l e s s defense c o n d i t i o n i n g ; (2) 

g i v i n g s i g n i f i c a n t l y s m a l l e r c o n d i t i o n e d ORs, and s m a l l e r 

UCRs to shock; and (3) having a s i g n i f i c a n t l y lower l e v e l 

of b a s a l s k i n conductance midway through the experiment. 

There was no s i g n i f i c a n t d i f f e r e n c e between Groups P and NP 

i n reward c o n d i t i o n i n g , a l t h o u g h the tendency was f o r 

Group P. to g i v e ORs and ARs of s m a l l e r amplitude than those 

g i v e n by Group NP. There was no s i g n i f i c a n t d i f f e r e n c e be

tween groups i n shock d e t e c t i o n t h r e s h o l d or shock t o l e r 

ance l e v e l - hence these v a r i a b l e s were r u l e d out as s i g n i 

f i c a n t c o n t r i b u t o r s to the d i f f e r e n c e i n defense c o n d i t i o n 

i n g . I t was a l s o shown t h a t a d i f f e r e n c e i n b a s a l conduc

tance was not s i g n i f i c a n t l y r e l a t e d to the observed d i f 

f e r e n c e i n c o n d i t i o n i n g between Group P and Group NP. 

Under both defense and reward s t i m u l u s c o n d i t i o n s a l l groups 

showed evidence of c o n d i t i o n e d HR d e c e l e r a t i o n , and an i n 

cr e a s e i n the amplitude of vasomotor responses. There was 

no s i g n i f i c a n t d i f f e r e n c e between Groups P and NP on any 

index of e i t h e r c a r d i a c or vasomotor a c t i v i t y . 
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The GSR f i n d i n g s p e r t a i n i n g to defense c o n d i t i o n i n g 

were i n t e r p r e t e d as p r o v i d i n g a d d i t i o n a l evidence that p r i 

mary psychopaths are d e f i c i e n t i n the a c q u i s i t i o n of c o n d i 

t i o n e d f e a r responses. The reward c o n d i t i o n i n g r e s u l t s 

i n d i c a t e t h a t there i s s t i l l no evidence t h a t primary psy

chopaths d i f f e r from nonpsychopaths i n the c o n d i t i o n i n g of 

reward r e s p o n s e s . The d i f f e r e n c e between e l e c t r o d e r m a l and 

c a r d i o v a s c u l a r c o n d i t i o n i n g shown by Group P was r e l a t e d to 

s t r u c t u r a l and f u n c t i o n a l d i f f e r e n c e s between the p h y s i o 

l o g i c a l systems i n v e s t i g a t e d . 

The r e s u l t s of t h i s study, which r e p l i c a t e s and extends 

pr e v i o u s r e s e a r c h concerning the r e l a t i o n s h i p between psy

chopathy and c o n d i t i o n i n g , seem to permit the f o l l o w i n g t e n 

t a t i v e c o n c l u s i o n s . The f i n d i n g s c o n f i r m the h y p o t h e s i s 

t h a t primary psychopaths do not r e a d i l y a c q u i r e c o n d i t i o n e d 

f e a r r e s p o n s e s . These r e s u l t s a l s o i n d i c a t e t h a t the p r i 

mary psychopath's c o n d i t i o n i n g d e f i c i t ; ( l ) does not extend 

to reward c o n d i t i o n i n g ; and (2) may be r e s t r i c t e d to e l e c 

trodermal responses. The study shows a l s o t h a t the primary 

psychopath d i f f e r s from the nonpsychopath on other dimen

si o n s of e l e c t r o d e r m a l a c t i v i t y ; he g i v e s s m a l l e r c o n d i 

t i o n e d ORs; he has a lower l e v e l of b a s a l s k i n conductance, 

and he shows l e s s e l e c t r o d e r m a l r e a c t i v i t y to p a i n f u l s t i m 

u l a t i o n . In b r i e f , the primary psychopath, i n comparison 

with the nonpsychopath, appears to be e l e c t r o d e r m a l l y hypo

r e a c t i v e , at l e a s t i n response to p a i n f u l s t i m u l a t i o n , and 
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p o s s i b l y i n g e n e r a l . To t h e e x t e n t t h a t measures o f a u t o 

nomic a c t i v i t y can be t a k e n as c o r r e l a t e s o f e m o t i o n a l 

s t a t e s t h e s e r e s u l t s s u g g e s t t h a t t h e GSR may be a " p u r e r " 

o f more adequate i n d e x o f s u c h s t a t e s t h a n e i t h e r HR o r d i 

g i t a l v a s o c o n s t r i c t i o n . The GSR may be a more a p p r o p r i a t e 

i n d i c a t o r o f e m o t i o n a l r e a c t i v i t y i n t h a t i t seems t o be 

l e s s " c o n t a m i n a t e d " , o r l e s s i n v o l v e d i n c o g n i t i v e a c t i v i t y 

and h o m e o s t a t i c f u n c t i o n s t h a n i s t h e c a r d i o v a s c u l a r system. 

These c o n c l u s i o n s may o f c o u r s e be t e n a b l e o n l y w i t h i n 

the p r e s e n t e x p e r i m e n t a l c o n t e x t . I t must be emphasized 

t h a t t h e r e s u l t s a r e b a s e d on samples o b t a i n e d from the 

p o p u l a t i o n o f a p a r t i c u l a r p e n i t e n t i a r y and may n o t h o l d f o r 

o t h e r p r i s o n p o p u l a t i o n s , and may be even l e s s a p p l i c a b l e 

t o n o n i n c a r c e r a t e d p o p u l a t i o n s . The r e s u l t s f o u n d f o r Group 

NC emphasize t h i s p o s s i b l e l i m i t a t i o n i n t h e g e n e r a l i t y o f 

the f i n d i n g s . 
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S e l e c t i o n o f S u b j e c t s 

The S_s were drawn from t h e p o p u l a t i o n o f a p p r o x i m a t e l y 

500 inmates o f t h e B.C. P e n i t e n t i a r y , a maximum s e c u r i t y 

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

was t o o b t a i n t h e c o o p e r a t i o n o f t h e i n s t i t u t i o n ' s c l i n i c a l 

s t a f f . The c o n c e p t s o f p s y c h o p a t h y p r o p o s e d by Karpman 

(1941, 1961) and C l e c k l e y (1959, 1964) were d i s c u s s e d w i t h 

t h r e e members of t h e c l i n i c a l s t a f f c o n s i s t i n g o f a p s y c h o l 

o g i s t , a p s y c h i a t r i s t and a c l a s s i f i c a t i o n o f f i c e r . Each 

was r e q u e s t e d t o submit t h e names of inmates known t o them 

p e r s o n a l l y and whom they c o u l d r o u g h l y c a t e g o r i z e as p r i 

mary p s y c h o p a t h s , secondary p s y c h o p a t h s and non p s y c h o p a t h s . 

The e x p e r i m e n t e r and a c o l l e a g u e t h e n r e a d each p o t e n t i a l 

S's f i l e and i n d e p e n d e n t l y c h e c k e d C l e c k l e y ' s 15 i t e m s f o r 

each S_. On the b a s i s o f t h e c h e c k l i s t e v a l u a t i o n s the S 

was t h e n r a t e d on a 7 - p o i n t s c a l e . A l l t h e i n f o r m a t i o n 

c o n t a i n e d i n a f i l e was used t o determine whether an i t e m 

was a p p l i c a b l e o r i n a p p l i c a b l e t o t h e S. F o r most Ss the 

f i l e i n c l u d e d p s y c h o m e t r i c d a t a , p s y c h o l o g i c a l a s s e s s m e n t s , 

p s y c h i a t r i c e v a l u a t i o n s , c l a s s i f i c a t i o n r e p o r t s , m e d i c a l 

r e p o r t s , s t a t e m e n t s by p o l i c e , a d u l t and j u v e n i l e c r i m i n a l 

r e c o r d s , l e t t e r s o r o t h e r communications by and t o the S, 

c u s t o d i a l o f f i c e r ' s r e p o r t s on t h e S's i n s t i t u t i o n a l beha

v i o r , and i n some cases s t a t e m e n t s made by p r o b a t i o n o f f i 

c e r s . I f t h e r a t e r f e l t c o n f i d e n t t h a t t h e S met the p r i n 

c i p a l c r i t e r i a o f p r i m a r y p s y c h o p a t h y he was g i v e n a r a t i n g 
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o f one on t h e 7 - p o i n t s c a l e . I f he f e l t l e s s c e r t a i n about 

the degree of p r i m a r y p s y c h o p a t h y the S_ was a s s i g n e d a 

r a t i n g o f 2. I f t h e r a t e r f e l t c o n f i d e n t t h a t a S met none 

o f t h e c r i t e r i a o f e i t h e r p r i m a r y o r s e c o n d a r y p s y c h o p a t h y 

he was g i v e n a r a t i n g o f 7, and one about whom the r a t e r 

f e l t l e s s c e r t a i n was a s s i g n e d a r a t i n g o f 6. I n d i v i d u a l s 

who f e l l between t h e s e two extremes, i n t h a t they e x h i b i t e d 

v a r y i n g degrees o f p s y c h o p a t h i c b e h a v i o r b u t who a l s o d i s 

p l a y e d s i g n s j u d g e d t o be i n d i c a t i v e o f n e u r o t i c a d j u s t m e n t , 

were a s s i g n e d r a t i n g s o f e i t h e r 3, 4 o r 5. E x c l u d e d were 

known o r s u s p e c t e d c a s e s o f b r a i n damage, p s y c h o t i c s , homo

s e x u a l s , drug a d d i c t s , and i n d i v i d u a l s whose f i l e s d i d n o t 

c o n t a i n enough i n f o r m a t i o n t o p e r m i t a s s i g n m e n t t o one o f 

the thr.ee d i a g n o s t i c c a t e g o r i e s . S u b j e c t s f o r Group NC 

were s e l e c t e d more o r l e s s a t random from a t o t a l o f 40 c u s 

t o d i a l o f f i c e r s who had v o l u n t e e r e d t o p a r t i c i p a t e i n t h e 

e x p e r i m e n t . 

When a s u f f i c i e n t number o f inmate Ss had been s e l e c t e d 

i n the manner d e s c r i b e d above, i n d e x e s o f i n t e r - r a t e r a g r e e 

ment were computed f o r b o t h the 7 - p o i n t s c a l e and f o r each 

of C l e c k l e y ' s 15 i t e m s . I n o r d e r t o p r o v i d e a f i n a l r a t i n g 

f o r each i t e m f o r each S_, d i f f e r e n c e s between r a t e r s were 

r e s o l v e d by f o r c e d agreement, and t h i s f i n a l r a t i n g was used 

i n computing i n t e r i t e m c o r r e l a t i o n s , and t h e c o r r e l a t i o n s 

between an i t e m and a s s i g n m e n t of a S t o one o r the o t h e r 

extreme c a t e g o r i e s o f p s y c h o p a t h y . 

http://thr.ee


123 

The p e r s o n a l i t y c h a r a c t e r i s t i c s denoted hy C l e c k l e y ' s 

d e s c r i p t i v e i t e m s e.g., l a c k o f a n x i e t y , f a i l u r e t o l e a r n 

from e x p e r i e n c e e t c . , were v i e w e d as b e i n g l o g i c a l l y c o n t i n 

uous v a r i a b l e s f o r w h i c h o n l y dichotomous s c o r e s were a v a i l 

a b l e i n t h e p r e s e n t i n v e s t i g a t i o n . P s y c h o p a t h y was a l s o 

assumed t o r e p r e s e n t a c o n t i n u o u s v a r i a b l e f o r w h i c h o n l y 

c a t e g o r i c a l d a t a were a v a i l a b l e . These a s s u m p t i o n s made i t 

p o s s i b l e t o use the t e t r a c h o r i c c o r r e l a t i o n ( r t ) (Walker and 

Lev, 1953) t o e s t i m a t e t h e degree o f a s s o c i a t i o n between 

i t e m s , and between an i t e m and assignment o f a S t o one o f 

the two extreme c a t e g o r i e s o f p s y c h o p a t h y . T h i s l a t t e r c o r 

r e l a t i o n was r e s t r i c t e d t o Groups P and NP s i n c e t h e r t i s 

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

R e s u l t s 

A t o t a l o f 104 f i l e s were r e a d b e f o r e a c c e p t a b l e p h y s i 

o l o g i c a l r e c o r d s were s e c u r e d f o r a f i n a l sample o f 54 i n 

mates w i t h 18 Ss i n each o f t h e t h r e e g r o u p s , p r i m a r y p s y 

chopaths (Group P ) , s e c o n d a r y p s y c h o p a t h s (Group S ) , and 

nonpsychopaths (Group NP). F o r t y - f o u r Ss were l o s t f o r one 

r e a s o n o r a n o t h e r b e f o r e any r e c o r d s c o u l d be o b t a i n e d . Of 

t h e 60 r e c o r d s s e c u r e d , 6 were r e j e c t e d f o r the r e a s o n s 

s t a t e d i n T a b l e 4. I t i s o f i n t e r e s t t o n o t e t h a t o f t h e 9 

Ss who r e f u s e d t o p a r t i c i p a t e i n t h e e x p e r i m e n t , 7 had been 

a s s i g n e d t o Group P. Of t h e c u s t o d i a l s t a f f (Group NC) one 

S's r e c o r d was r e j e c t e d because o f an i r r e g u l a r EKG. 

An i n d e x o f i n t e r - r a t e r agreement ( S c o t t and Wertheimer, 
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1962) on the 7 - p o i n t s c a l e was computed f o r 46 Ss out o f an 

i n i t i a l sample of 50, f o u r o f whom were r e j e c t e d as u n s u i t 

a b l e . The r a t e r s a g r e e d e x a c t l y on 32 Ss o r 70 p e r c e n t o f 

t h e c a s e s . Of the r e m a i n i n g 14 Ss t h e r a t e r s were one s t e p 

a p a r t on 12 and two s t e p s a p a r t on 2. The i n d e x o f o v e r a l l 

agreement between r a t e r s was 63 p e r c e n t w h i l e chance a g r e e 

ment was e s t i m a t e d as b e i n g 18 p e r c e n t . 

When t h e r a t e r s ' e v a l u a t i o n s o f C l e c k l e y ' s i t e m s were 

t a b u l a t e d and e n t e r e d i n f o u r f o l d t a b l e s i t was f o u n d t h a t 

i n many i n s t a n c e s t h e f r e q u e n c i e s were c o n c e n t r a t e d i n one 

c e l l w h i l e t h e r e m a i n i n g c e l l s were empty o r c o n t a i n e d o n l y 

a few e n t r i e s . S i n c e t h i s made i t i m p o s s i b l e , and o f c o u r s e 

u n n e c e s s a r y , t o compute c o r r e l a t i o n c o e f f i c i e n t s t h e degree 

o f c o r r e s p o n d e n c e between r a t e r s was e x p r e s s e d as p e r c e n 

t a g e o f agreement. T h i s was done f o r each i t e m and f o r 

each group. The r e s u l t s , shown i n T a b l e 1, i n d i c a t e t h a t 

agreement ranged from 66 p e r c e n t t o 100 p e r c e n t f o r i n d i 

v i d u a l i t e m s w h i l e t h e mean p e r c e n t a g e o f agreement f o r 

groups was Group P=95.7, Group S=90.7 and Group NP=96.8. 

The t e t r a c h o r i c c o r r e l a t i o n c o e f f i c i e n t ( r t ) , an e s t i 

mate o f t h e P e a r s o n r , i s a measure o f t h e r e l a t i o n s h i p be

tween two t h e o r e t i c a l l y c o n t i n u o u s v a r i a b l e s f o r w h i c h o n l y 

dichotomous d a t a a r e a v a i l a b l e . U n l i k e t h e p h i c o e f f i c i e n t 

t h e r t p r o v i d e s an e s t i m a t e o f t h e p o p u l a t i o n c o r r e l a t i o n 

and ranges from -1.00 t o 1.00 r e g a r d l e s s o f the m a r g i n a l 

f r e q u e n c i e s (Walker and Lev, 1953; McNemar, 1962). 
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Table 1 

P e r c e n t o f Agreement Between R a t e r s 
on S c o r i n g o f C l e c k l e y * s Items 

GROUPS 
ITEMS P S NP MEAN 

1 100 100 100 100 

2 100 89 100 96 

3 89 9k 83 89 

k 100 78 100 93 

5 100 72 9k 89 

6 9k 89 9k 92 

7 100 100 9k 98 

8 100 100 9k 98 

9 89 89 100 93 

10 100 100 9k 98 

11 100 66 100 89 

12 100 100 100 100 

13 66 89 100 85 

100 9 k 100 98 

15 100 100 100 100 

MEAN 95.7 90.7 96.8 
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The t e t r a c h o r i c c o r r e l a t i o n between t h e f i n a l r a t i n g s 

o f each o f C l e c k l e y ' s i t e m s f o r 54 Ss produced a m a t r i x o f 

105 c o e f f i c i e n t s w i t h v a l u e s r a n g i n g from -.93 t o 1.00 as 

shown i n T a b l e 2. The c o r r e l a t i o n f o r 56 p a i r s o f i t e m s o r 

53 p e r c e n t o f the t o t a l d i f f e r e d s i g n i f i c a n t l y from z e r o 

w i t h P<«01. The r e m a i n d e r were n ot s i g n i f i c a n t (P>.05). 

I n T a b l e 2 a p o s i t i v e c o r r e l a t i o n i n d i c a t e s a tendency f o r 

b o t h o f a p a i r o f i t e m s t o be e i t h e r a p p l i c a b l e ( s c o r e d l ) 

o r i n a p p l i c a b l e ( s c o r e d 0 ) , and t h e g r e a t e r t h e p r o p o r t i o n 

o f Ss f o r whom b o t h i t e m s a r e s c o r e d e i t h e r 1 o r 0 t h e l a r 

g e r t h e c o r r e l a t i o n . A n e g a t i v e c o r r e l a t i o n i n d i c a t e s a 

tendency f o r one o f a p a i r o f i t e m s t o be a p p l i c a b l e and 

the o t h e r i n a p p l i c a b l e , and t h e g r e a t e r t h e p r o p o r t i o n o f 

Ss f o r whom one o f t h e i t e m s i s s c o r e d 1 o r the o t h e r s c o r e d 

0 t h e l a r g e r t h e c o r r e l a t i o n . 

I n o r d e r t o f a c i l i t a t e t h e c o m p u t a t i o n o f t h e r t be

tween an i t e m and as s i g n m e n t o f t h e S t o one o f t h e f i n a l 

d i a g n o s t i c c a t e g o r i e s , i t was assumed t h a t Groups P and NP 

r e p r e s e n t e d t h e extremes o f a d i m e n s i o n o f p s y c h o p a t h y , and 

the c o r r e l a t i o n was r e s t r i c t e d t o t h e s e two g r o u p s . The 

r t s between each o f C l e c k l e y ' s i t e m s and assi g n m e n t o f a S_ 

to Groups P o r NP a r e p r e s e n t e d i n T a b l e 3. The v a l u e s 

range from -.60 t o 1.00 and 12 o f t h e 15 c o e f f i c i e n t s d i f 

f e r s i g n i f i c a n t l y from z e r o a t t h e .01 o r .05 l e v e l s . I n 

T a b l e 3 a p o s i t i v e c o r r e l a t i o n means t h a t t h e p r o p o r t i o n o f 

Ss i n Group NP f o r whom an i t e m i s i n a p p l i c a b l e ( s c o r e d 0) 



Table 2 
T e t r a c h o r i c C o r r e l a t i o n Between Each of C l e c k l e y 1 s Items Based on the F i n a l R a t i n g 

' ITEMS 
2 3 4 5 6 7 8 9 10 11 12 13 14 15 

1 1.00* 1.00* 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

,04 
-.68* 1.00* 1.00* 1.00* -.70* -.42 -.60 .94* -.52 1.00* 
.27 .04 .04 .06 -.93* 1.00* -.64* 1.00* -.72 1.00* 

-.13 .39 .39 .33 -.19 .45* -.28 .35 .04 .10 
.95* .86* .96* .97* .84* .65* .92* .27 .35 

.91* .94* .88* 1.00* .86* .95* 1.00* .47* 
.88* .88* .94* .86* .89* .04 .22 

.97* .85* .62* .93* .06 .55* 
.95* .87* .93* .24 .54* 

.85* .91* .86* .39* 
.85* .52 .38 

-.02 .35 
.80* 

,59 
,63 
.55* 
,21 
,30 
,05 
32 
,06 
,27 
10 
22 
,63* 
,32 

-.59 
-.62 
.19 
.46 
.85* 
.48 
.50 
.67-
.84' 
.17 
.41 
.96-
.25 
22 

*P<.01 



Table 3 
128 

T e t r a c h o r i c C o r r e l a t i o n B e t w e e n E a c h I t e m a n d 
A s s i g n m e n t o i Ss t o G r o u p P a n d Grouj ^ NP 

ITEM r t 

1 .00 

2 .00 

3 -.73** 

k -.99** 

5 1.00** 

6 1.00** 

7 1.00** 

8 1.00** 

9 1.00** 

10 -.87** 

11 1.00** 

12 1.00* 

13 -.60** 

lk .00 

15 -.84** 

**P<.01 
*P<.05 
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D i s p o s i t i o n o f I n n a t e Sample 
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F r e q . T o t a l s 

Reasons f o r l o s s o r r e j e c t i o n o f Ss 
b e f o r e p h y s i o l o g i c a l r e c o r d s were 
s e c u r e d 

R e f u s e d 
T r a n s f e r r e d 
P a r o l e d 
D i s c h a r g e d 
D e p o r t e d . 
Homosexual 
P s y c h o s e s 
Drug A d d i c t i o n 
Low IQ ( e p i l e p s y ) 
C o n s i d e r e d dangerous 
F a i l e d t o f i t r e q u i r e d c a t e g o r y 
Not needed 

12 

4 
1 
1 
1 
1 

11 
4 44 

Reasons f o r r e j e c t i o n o f p h y s i o 
l o g i c a l r e c o r d s 

S u b j e c t s j u d g e d t o be p s y c h o t i c 
I n s t r u m e n t f a i l u r e 
E x c l u d e d a t random t o e q u a l i z e 

the Ns 

2 
2 

F i n a l number of u s a b l e r e c o r d s o b t a i n e d 54 54 

T o t a l number of f i l e s r e a d 
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exceeds t h e p r o p o r t i o n i n Group P t o whom t h e i t e m i s ap

p l i c a b l e ( s c o r e d l ) . Thus i t e m 11 e.g., i s a p p l i c a b l e t o 

17/18 Ss i n Group P and i s i n a p p l i c a b l e t o 18/18 Ss i n 

Group NP. The r t between i t e m 11 and assignment t o one o f 

th e two c a t e g o r i e s i s 1.00, and i s s i g n i f i c a n t a t t h e .01 

l e v e l i n d i c a t i n g h i g h d i s c r i m i n a t i v e power. A n e g a t i v e 

c o r r e l a t i o n means t h a t t h e p r o p o r t i o n o f Ss i n Group P f o r 

whom an i t e m i s a p p l i c a b l e ( s c o r e d l ) exceeds t h e p r o p o r 

t i o n i n Group NP f o r whom the i t e m i s i n a p p l i c a b l e ( s c o r e d 

0 ) . Item 4 e.g., i s a p p l i c a b l e t o 18/18 J3s i n Group P and 

i s i n a p p l i c a b l e t o 13/18 Ss i n Group NP. F o r i t e m 4 r t = 

-.99 (P<.0l) t h u s i n d i c a t i n g r e a s o n a b l y good d i s c r i m i n a 

t i o n . 

However, a s i g n i f i c a n t r t does n ot n e c e s s a r i l y mean 

t h a t an i t e m has d i s c r i m i n a t i v e power. I n s p e c t i o n o f t h e 

d i s t r i b u t i o n s i n d i c a t e s t h a t t h e f o l l o w i n g i t e m s , d e s p i t e 

some h i g h and s i g n i f i c a n t r t s , f a i l t o d i s c r i m i n a t e t he two 

groups; i t e m s 1, 2, 10, 12, 14, and 15. Item 12 e.g., i s 

a p p l i c a b l e t o 18/18 Ss i n Group P and t o 17/18 Ss i n Group 

NP so t h a t i t s d i s c r i m i n a t i v e power i s n i l d e s p i t e a c o r 

r e l a t i o n c o e f f i c i e n t o f u n i t y . Of the 15 i t e m s , i t e m s 3, 4, 

5, 6, 7, 8, 9, 11 and 13 d i s c r i m i n a t e s i g n i f i c a n t l y between 

Groups P and NP. 

D i s c u s s i o n 

I n s p e c t i o n o f T a b l e 1 i n d i c a t e s t h a t t h e l o w e s t p e r c e n 

t a g e o f i n t e r - r a t e r agreement o c c u r r e d on i t e m 13 as i t 
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a p p l i e d t o Group P, and on i t e m 11 as i t a p p l i e d t o Group 

S. I t e m 13 r e f e r s t o t h e p r i m a r y p s y c h o p a t h ' s " s e x u a l 

p e c u l i a r i t i e s " and p r o v e d t o he t h e most d i f f i c u l t i t e m t o 

r a t e f o r t h i s group. I t seems l i k e l y t h a t t h i s d i f f i c u l 

t y , and t h e low agreement, was due t o t h e a m b i g u i t y o f t h e 

i t e m i t s e l f , and to t h e d i f f e r e n t i n t e r p r e t a t i o n s p l a c e d 

upon i t by the r a t e r s . I t i s o f i n t e r e s t t o n o t e i n T a b l e 

3 t h a t i t e m 13 shows o n l y moderate c o r r e l a t i o n w i t h a s s i g n 

ment of Ss t o Groups P and NP. Item 11 r e f e r s t o t h e p s y 

chopath's l a c k of "response t o s p e c i a l c o n s i d e r a t i o n o r 

k i n d n e s s " , and t h e low p e r c e n t a g e o f agreement between r a 

t e r s on t h i s i t e m as i t a p p l i e d t o Group S r e f l e c t s t h e 

f a c t t h a t o f t h e t h r e e c a t e g o r i e s Group S p r o v e d t o be t h e 

most d i f f i c u l t t o r a t e . T h i s i s f u r t h e r i n d i c a t e d i n t h e 

l o w e r p e r c e n t a g e o f i n t e r - r a t e r agreement f o r Group S i n 

c o m p a r i s o n w i t h Groups P and NP as shown i n T a b l e 1. T h i s 

d i f f i c u l t y i s perhaps n o t s u r p r i s i n g when v i e w e d i n r e l a 

t i o n t o Group S's assumed p o s i t i o n on t h e p s y c h o p a t h i c 

d i m e n s i o n , and i n terms o f t h e c r i t e r i a i n v o l v e d i n i t s 

s e l e c t i o n . I t i s o f i n t e r e s t t o n o t e t h a t b o t h r a t e r s 

f e l t t h a t t h e e a s i e s t S_ t o i d e n t i f y was t h e extreme p r i m a r y 

p s y c h o p a t h . However, when the S_ a p p e a r e d t o f a l l somewhere 

between th e p r i m a r y and n e u r o t i c o r s e c o n d a r y t y p e s , i d e n 

t i f i c a t i o n was d i f f i c u l t . 

The f i n d i n g t h a t o n l y 53 p e r c e n t o f t h e i n t e r i t e m 

c o r r e l a t i o n s d i f f e r e d s i g n i f i c a n t l y f r o m z e r o , t a k e n 
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t o g e t h e r w i t h the d a t a p r e s e n t e d i n T a b l e 3, w h i c h shows 

t h a t o n l y 60 p e r cent o f t h e items d i s c r i m i n a t e between 

the two extreme c a t e g o r i e s , s u g g e s t s t h a t c e r t a i n o f 

C l e c k l e y ' s i t e m s c o n t r i b u t e l i t t l e o r n o t h i n g t o t h e d i a g 

n o s i s o f p s y c h o p a t h y , a t l e a s t under t h e p r e s e n t s e l e c t i o n 

p r o c e d u r e s . I t i s p o s s i b l e however t h a t more items w o u l d 

show d i s c r i m i n a t i v e power i f a l l t h r e e c a t e g o r i e s were i n 

c l u d e d i n t h e d e t e r m i n a t i o n o f t h e degree o f a s s o c i a t i o n 

between an i t e m and a s s i g n m e n t t o one o f t h e c a t e g o r i e s . 

I n t h i s c o n n e c t i o n i t must be n o t e d t h a t t h e t e t r a -

c h o r i c r has a much l a r g e r s a m p l i n g e r r o r t h a n t h e p r o d u c t 

moment r f o r t h e same s i z e N. T h i s means t h a t r t i s much 

l e s s s t a b l e t h a n r p a r t i c u l a r l y f o r h i g h c o r r e l a t i o n s and 

extreme c u t s i n the d i s t r i b u t i o n (McNemar, 1962). More

o v e r , s i n c e no t r a n s f o r m a t i o n e x i s t s f o r h a n d l i n g t h e sam

p l i n g e r r o r s o f h i g h t e t r a c h o r i c c o r r e l a t i o n s t h e s t a n d a r d 

e r r o r o f t h e r t can o n l y be a p p r o x i m a t e d . The f o r m u l a 

used t o compute an a p p r o x i m a t e s t a n d a r d e r r o r i n t h e p r e 

s e n t s t u d y was f i r s t p u b l i s h e d i n 1924 ( G u i l f o r d and 

L y o n s , 1942) and was r e p r o d u c e d by McNemar ( 1 9 6 2 ) . How

e v e r , a s e a r c h o f t h e l i t e r a t u r e back t o i 9 6 0 f a i l e d t o 

t u r n up a s u i t a b l e a l t e r n a t i v e . I n a d d i t i o n , t h e use o f 

t h e t e t r a c h o r i c r r e q u i r e s t h e a s s u m p t i o n s t h a t t h e d i c h o 

t o m i z e d v a r i a b l e s a r e c o n t i n u o u s and n o r m a l l y d i s t r i b u t e d , 

and t h a t t h e r e g r e s s i o n s a r e l i n e a r . I n v i e w o f t h e s e 

c o n s i d e r a t i o n s t h e t e t r a c h o r i c c o r r e l a t i o n s p r e s e n t e d i n 
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T a b l e s 2 and 3 s h o u l d be i n t e r p r e t e d c o n s e r v a t i v e l y . 

The p o s s i b i l i t y o f r a t e r b i a s must be n o t e d . The r a 

t e r s were f a m i l i a r w i t h t h e c o n c e p t s o f psy c h o p a t h y p r o 

posed by C l e c k l e y (1964, 1959) and Karpman (1941, 1961). 

A c c e p t a n c e o f t h e p r o p o s i t i o n t h a t p r i m a r y p s y c h o p a t h y i s 

r e l a t e d t o a p a r t i c u l a r s e t o r p a t t e r n o f p e r s o n a l i t y 

t r a i t s c o u l d c o n c e i v a b l y r e s u l t i n t h e r a t e r a s s i g n i n g t o 

t h e p r i m a r y group o n l y t h o s e Ss who d i s p l a y e d t h i s p a t t e r n 

i n t o t a l i t y . One p o s s i b l e outcome o f such a p r o c e d u r e 

might be t h e s e l e c t i o n o f a group o f i n d i v i d u a l s who dem

o n s t r a t e d an extreme degree o f p r i m a r y p s y c h o p a t h y . F u r 

t h e r , a c c e p t a n c e o f t h e above p r o p o s i t i o n c o u l d r e s u l t i n 

th e r a t e r i n f e r r i n g t h e p r e s e n c e ( o r absence as t h e case 

may be) o f t h e t r a i t s i n q u e s t i o n w i t h o u t s u f f i c i e n t j u s 

t i f i c a t i o n . I f e.g., the a v a i l a b l e i n f o r m a t i o n i n d i c a t e d 

t h a t i n the case o f a p a r t i c u l a r S 90 p e r c e n t o f t h e 

c h a r a c t e r i s t i c s were p r e s e n t ( o r a b s e n t ) , and i f t h e r a t e r 

i n f e r r e d t h e r e m a i n d e r no g r e a t harm would be done s i n c e 

t h e p r o b a b i l i t y o f h i s i n f e r e n c e b e i n g w a r r a n t e d w o u l d be 

r e a s o n a b l y h i g h . However, i f o n l y about 50 p e r c e n t o f 

the t r a i t s were a p p l i c a b l e and t h e r a t e r were t o i n f e r t h e 

b a l a n c e t h e r e would be a h i g h p r o b a b i l i t y o f m i s c l a s s i f i -

c a t i o n . 

Thus, a l t h o u g h b o t h r a t e r s were aware o f t h e s e p i t 

f a l l s and made a c o n s c i e n t i o u s e f f o r t t o a v o i d them the 

p o s s i b i l i t y s t i l l e x i s t s t h a t some S s , e s p e c i a l l y t h o s e on 
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the horderline, were m i s c l a s s i f i e d . Nonetheless, despite 

these drawbacks the o v e r a l l r e s u l t s of the s e l e c t i o n pro

cedures considered i n conjunction with the r e s u l t s of the 

major study indicate that a reasonable degree of success 

was achieved i n separating the prison sample into three 

diagnostic categories. 



Appendix B 

eckley's Descriptive Items 
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Your c o o p e r a t i o n i s r e q u e s t e d i n s e l e c t i n g s u b j e c t s 

f o r t h e p e r s o n a l i t y s t u d y now b e i n g c o n d u c t e d . P l e a s e 

n o t e c a r e f u l l y t he l i s t o f 15 d e s c r i p t i v e i t e m s below, 

p a y i n g p a r t i c u l a r a t t e n t i o n t o t h o s e i t e m s marked w i t h an 

a s t e r i s k . These a r e t h e p r i n c i p a l c r i t e r i a . The l i s t w i l l 

be u s e d t o s e l e c t t h r e e groups a c c o r d i n g t o whether o r not 

th e c r i t e r i a a p p l y t o them. Inmates who, i n y o u r judgment, 

c l e a r l y f i t a l l t h e p r i n c i p a l c r i t e r i a a r e e l i g i b l e f o r 

i n c l u s i o n i n Group I ; t h o s e who do n o t f i t one o r more o f 

the p r i n c i p a l c r i t e r i a a r e e l i g i b l e f o r i n c l u s i o n i n Group 

I I ; and t h o s e t o whom few o r none o f t h e c r i t e r i a a p p l y 

a r e e l i g i b l e f o r Group I I I . 

On t h e a t t a c h e d c h a r t p l e a s e l i s t t h e names o f i n 

mates known t o y o u . Then check each name a g a i n s t each o f 

th e 15 d e s c r i p t i v e i t e m s denoted by t h e numbers 1 t o 15 a t 

th e t o p o f t h e c h a r t . When an i t e m a p p l i e s t o a p a r t i c u 

l a r s u b j e c t p l a c e a check mark i n t h e a p p r o p r i a t e s q u a r e ; 

when an i t e m does n o t a p p l y l e a v e t h e square b l a n k ; when 

you a r e d o u b t f u l p l a c e a q u e s t i o n mark i n t h e a p p r o p r i a t e 

s q uare but use t h e q u e s t i o n mark as s p a r i n g l y as p o s s i b l e . 

A g e n e r a l d e s c r i p t i o n o f t h e s o c i o p a t h i c p e r s o n a l i t y , 

t a k e n from t h e APA D i a g n o s t i c and S t a t i s t i c a l M anual, 1952, 

i s as f o l l o w s : S o c i o p a t h i c P e r s o n a l i t y D i s t u r b a n c e , A n t i 

s o c i a l r e a c t i o n : T h i s term r e f e r s t o c h r o n i c a l l y a n t i s o 

c i a l i n d i v i d u a l s who a r e alwa y s i n t r o u b l e , p r o f i t i n g 
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n e i t h e r from e x p e r i e n c e nor punishment, and m a i n t a i n i n g no 

r e a l l o y a l t i e s t o any p e r s o n , g r o u p , o r code. They a r e 

f r e q u e n t l y c a l l o u s and h e d o n i s t i c , showing marked emotion

a l i m m a t u r i t y , w i t h l a c k o f sense o f r e s p o n s i b i l i t y , l a c k 

o f judgment, and an a b i l i t y t o r a t i o n a l i z e t h e i r b e h a v i o r 

so t h a t i t a p p e a r s w a r r a n t e d , r e a s o n a b l e , and j u s t i f i e d . 

The term i n c l u d e s c ases p r e v i o u s l y c l a s s i f i e d as "con

s t i t u t i o n a l p s y c h o p a t h i c s t a t e " and " p s y c h o p a t h i c p e r s o n 

a l i t y " . As d e f i n e d h e r e t h e term i s more l i m i t e d , as w e l l 

as more s p e c i f i c i n i t s a p p l i c a t i o n . 

C r i t e r i a 

1. A v erage o r s u p e r i o r i n t e l l i g e n c e . 

* 2 . .Free from i r r a t i o n a l i t y and o t h e r commonly-accepted 
symptoms of p s y c h o s i s . 

* 3 . F r e e from any marked n e r v o u s n e s s o r o t h e r common 
symptoms of p s y c h o n e u r o s i s . 

k. No sense o f r e s p o n s i b i l i t y . "Though he may g i v e an 
e a r l y i m p r e s s i o n o f b e i n g a most r e l i a b l e p e r s o n , 
i t w i l l soon be f o u n d t h a t he has no sense o f r e 
s p o n s i b i l i t y w h a t s o e v e r t o o t h e r s . F u r t h e r m o r e , 
t h e q u e s t i o n o f whether o r n o t he i s t o be c o n f r o n 
t e d w i t h h i s f a i l u r e o r h i s d i s l o y a l t y and c a l l e d 
t o account f o r i t a p p e a r s to have no e f f e c t a t a l l 
on h i s a t t i t u d e . " 

5. D i s r e g a r d f o r t r u t h . " . . . i s t o be t r u s t e d no more 
i n h i s a c c o u n t s o f t h e p a s t t h a n i n h i s p r o m i s e s 
f o r t h e f u t u r e o r h i s s t a t e m e n t o f p r e s e n t i n t e n 
t i o n s ...however...no m a t t e r how v i v i d l y o r how 
r e p e a t e d l y h i s u t t e r f a l s i t y i s d e m o n s t r a t e d t o 
him, he i s n o t confounded b u t c o n t i n u e s t o e x p e c t 
h i s work t o be r e g a r d e d as a v e r y s e r i o u s m a t t e r . " 
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*6. No sense o f shame. "...does n o t show t h e s l i g h t e s t 
e v i d e n c e o f h u m i l i a t i o n o r r e g r e t . T h i s i s t r u e o f 
m a t t e r s p e r t a i n i n g t o h i s p e r s o n a l and s e l f i s h 
p r i d e and t o e s t h e t i c s t a n d a r d s t h a t he avows as 
w e l l as t o t h e moral o r h u m a n i t a r i a n m a t t e r s . " 

*7. A n t i s o c i a l b e h a v i o r w i t h o u t a p p a r e n t compunction. 
"He w i l l commit t h e f t , f r a u d , and o t h e r deeds f o r 
a s t o n i s h i n g l y s m a l l s t a k e s and under much g r e a t e r 
r i s k s o f b e i n g d i s c o v e r e d t h a n w i l l t h e o r d i n a r y 
s c o u n d r e l . He w i l l , i n f a c t , commit s u c h deeds i n 
t h e absence o f any a p p a r e n t g o a l a t a l l . " 

* 8 . I n a b i l i t y t o l e a r n from e x p e r i e n c e . " D e s p i t e h i s 
e x c e l l e n t r a t i o n a l poAvers he c o n t i n u e s t o show 
th e most e x e r c r a b l e judgment about a t t a i n i n g what 
one might presume t o be h i s ends. I t i s t h i s 
w r i t e r ' s o p i n i o n t h a t no punishment w i l l make 
(him) change h i s ways." 

*9. G e n e r a l p o v e r t y o f a f f e c t . " V e x a t i o n , s p i t e , 
q u i c k and l a b i l e f l a s h e s o f q u a s i a f f e c t i o n , peev
i s h r e s e n t m e n t , s h a l l o w moods of s e l f - p i t y , 
p u e r i l e a t t i t u d e s o f v a n i t y , a b s u r d and showy 
poses o f i n d i g n a t i o n a r e a l l w i t h i n h i s e m o t i o n a l 
s c a l e . . . b u t mature, w h o l e h e a r t e d a n g e r , t r u e o r 
. c o n s i s t e n t i n d i g n a t i o n , h o n e s t , s o l i d g r i e f , s u s 
t a i n i n g p r i d e , deep j o y , d e s p a i r a r e n e v e r found 
w i t h i n t h i s s c a l e . " 

*10. L a c k o f g enuine i n s i g h t . " I n a s p e c i a l sense 
(he) l a c k s i n s i g h t t o a degree seldom i f e v e r 
f o u n d i n o t h e r m e n t a l d i s o r d e r . He has a b s o l u t e l y 
no c a p a c i t y to see h i m s e l f as o t h e r s see him. 
O c c a s i o n a l l y , however, he w i l l p e r f u n c t o r i l y admit 
h i m s e l f t o blame f o r e v e r y t h i n g and a n a l y z e h i s 
case from what seems a l m o s t t o be a p s y c h i a t r i c 
v i e w p o i n t . Y e t ( h e ) , shows not o n l y a d e f i c i e n c y 
b u t a p p a r e n t l y a t o t a l absence o f i n s i g h t as a 
r e a l and moving e x p e r i e n c e . " 

*11. L i t t l e r e s p o n s e t o s p e c i a l c o n s i d e r a t i o n or kind-^-
n e s s . "No m a t t e r how w e l l he i s t r e a t e d . . . h e 
shows no r e a c t i o n o f a p p r e c i a t i o n e x c e p t s u p e r 
f i c i a l and t r a n s p a r e n t p r o t e s t a t i o n s . " 

*12. No h i s t o r y o f s i n c e r e a t t e m p t s a t s u i c i d e . 
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13. Sex l i f e shows p e c u l i a r i t i e s , " . . . t h e y r e g a r d 
s e x u a l a c t i v i t y v e r y c a s u a l l y . None...(seem t o 
h a v e ) . . . p a r t i c u l a r l y s t r o n g s e x - c r a v i n g s even i n 
( t h e ) u n c o m p l i c a t e d and p o v e r t y - s t r i c k e n sense 
( o f l i t e r a l p h y s i c a l c o n t a c t ) . They u s u a l l y have 
r e c o r d s o f g r e a t p r o m i s c u i t y w h i c h i s r e a d i l y 
u n d e r s t a n d a b l e i n v i e w of t h e i r a l m o s t t o t a l l a c k 
o f s e l f - i m p o s e d r e s t r a i n t . " 

I h . No s t r o n g l y a d v e r s e o r n e u r o p a t h i c h e r e d i t y ; fam
i l y b a c k g r o u n d not m a rkedly s o c i o p a t h i c o r d e v i a n t . 

15. Onset o f p s y c h o p a t h i c c h a r a c t e r i s t i c s no l a t e r 
t h a n e a r l y t w e n t i e s . 



Appendix C 

Reinforcing E f f e c t s of Pictures of Nudes 
on the Operant Behavior of Psychopaths 



R e i n f o r c i n g E f f e c t s o f P i c t u r e s o f Nudes 
on the Operant B e h a v i o r o f P s y c h o p a t h s 

S e v e r a l i n v e s t i g a t o r s ( e . g . , L o v i b o n d , 1963; D a v i s , 

1966; Wood and O b r i s t , 1967) have found p i c t u r e s o f nudes 

t o be an e f f e c t i v e UCS i n s t u d i e s o f autonomic c o n d i t i o n 

i n g . One c o u l d be more c e r t a i n t h a t r e w a r d c o n d i t i o n i n g 

i s i n v o l v e d i n s uch s t u d i e s i f i t c o u l d be shown t h a t p i c 

t u r e s o f nudes were e f f e c t i v e r e i n f o r c e r s i n an i n s t r u m e n 

t a l c o n d i t i o n i n g paradigm. 

I f a S i n c r e a s e s h i s r a t e o f a g i v e n r e s p o n s e when 

th e i n c r e a s e i n r a t e i s f o l l o w e d by a p a r t i c u l a r s t i m u l u s , 

i t may be assumed t h a t t h e s t i m u l u s was r e i n f o r c i n g t o t h e 

S. I n o t h e r words, i f p i c t u r e s o f nudes c o n s t i t u t e a r e 

ward f o r t h e S i . e . , something he w i l l expend e f f o r t t o 

g a i n , he w o u l d be e x p e c t e d t o i n c r e a s e h i s r a t e o f r e s p o n s e 

when the i n c r e a s e i n r a t e i s r e i n f o r c e d w i t h p i c t u r e s o f 

nudes. To t e s t t h i s h y p o t h e s i s an o p e r a n t c o n d i t i o n i n g 

e x periment was d e s i g n e d i n w h i c h r e i n f o r c e m e n t was c o n t i n 

gent upon an i n c r e a s e i n t h e r a t e o f a b u t t o n - p r e s s i n g r e 

sponse. The s t u d y was r e s t r i c t e d t o p r i s o n e r s d e s i g n a t e d 

p r i m a r y p s y c h o p a t h s (Group P ) , s econdary p s y c h o p a t h s 

(Group S ) , and nonpsychopaths (Group NP). 

Method 

Subj e c t s (Ss) . Of t h e 30 Ss who p a r t i c i p a t e d i n the 

p r e s e n t s t u d y 28 had s e r v e d as Ss i n t h e c l a s s i c a l c o n d i 

t i o n i n g e x p e r i m e n t d e s c r i b e d i n t h e p r e c e d i n g pages. Ten 
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Ss were drawn more o r l e s s a t random from each o f Groups P 

and S hut s i n c e Group NP had been re d u c e d i n numbers as a 

r e s u l t o f t r a n s f e r s t o o t h e r p a r t s o f t h e i n s t i t u t i o n o n l y 

8 o f t h e o r i g i n a l group o f 18 were a v a i l a b l e , hence random 

s e l e c t i o n f rom t h i s group was not p o s s i b l e . Two new mem

b e r s , s e l e c t e d i n a c c o r d a n c e w i t h t h e s e l e c t i o n p r o c e d u r e s 

p r e v i o u s l y d e s c r i b e d , were added t o Group NP t o make a t o 

t a l o f 10. 

A p p a r a t u s . The e x p e r i m e n t was co n d u c t e d i n t h e same 

room as t h a t used i n t h e p h y s i o l o g i c a l e x p e r i m e n t w i t h a l l 

n o n - e s s e n t i a l equipment b e i n g removed. A s p r i n g - l o a d e d 

push b u t t o n f a s t e n e d t o t h e s u r f a c e o f a t a b l e was w i r e d 

t o an i m p u l s e c o u n t e r . The e x p e r i m e n t e r , t h e i m p u l s e 

c o u n t e r , a s i x v o l t b a t t e r y and a s l i d e p r o j e c t o r were l o 

c a t e d b e h i n d a 4x8 sheet o f w a l l b o a r d w h i l e t h e S was s e a 

t e d a t a t a b l e c o n t a i n i n g t h e push b u t t o n on t h e o p p o s i t e 

s i d e o f t h e w a l l b o a r d . A h o l e had been c u t i n the w a l l -

b o a r d t o accommodate t h e p r o j e c t o r l e n s . The p i c t u r e Avas 

p r o j e c t e d o n t o a b l a n k w a l l p a i n t e d w h i t e , t h e room was 

always i n se m i - d a r k n e s s and an e f f o r t was made t o d i s g u i s e 

t h e t r u e n a t u r e o f the ex p e r i m e n t as much as p o s s i b l e . 

The same s e t o f p i c t u r e s t h a t were u s e d i n t h e p r e v i o u s 

s t u d y were u s e d i n the p r e s e n t i n v e s t i g a t i o n and were p r e 

s e n t e d i n t h e same o r d e r . 

P r o c e d u r e . When t h e S_ e n t e r e d the e x p e r i m e n t a l room 

he was t o l d t h a t a l l he would be r e q u i r e d t o do was p r e s s 
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a b u t t o n , t h a t he would r e c e i v e no e l e c t r i c shock, and no 

q u e s t i o n s w o u l d be as k e d . I n a d d i t i o n , he was i n f o r m e d 

t h a t e v e r y t i m e he d e p r e s s e d t h e b u t t o n a number would r e 

g i s t e r on a c o u n t e r l o c a t e d on t h e t a b l e b e h i n d him and 

t h a t he would h e a r t h e c o u n t e r r e g i s t e r . I t was emphasized 

t h a t he s h o u l d depress t h e b u t t o n a l l the way o t h e r w i s e i t 

would not r e g i s t e r on t h e c o u n t e r . He was t h e n asked t o 

p r e s s t h e b u t t o n a few t i m e s so as t o g e t t h e " f e e l " o f i t . 

The e x p e r i m e n t e r t o o k h i s p l a c e and i n s t r u c t e d t h e S; 

"When I say ' s t a r t ' I want y o u t o b e g i n p r e s s i n g the b u t 

t o n as f a s t as you can and c o n t i n u e u n t i l I say ' s t o p ' " . 

The c o u n t e r was s e t t o z e r o and t h e S was t o l d t o s t a r t . 

A f t e r 15 seconds he was t o l d t o s t o p and t h e c u m u l a t i v e 

t o t a l a f b u t t o n p r e s s e s was r e c o r d e d . T h i s was d e f i n e d as 

a "maximum r a t e " t r i a l . F o u r s u c h t r i a l s were a d m i n i s t e r 

ed t o each S w i t h t h e c o u n t e r b e i n g s e t t o z e r o a f t e r each 

t r i a l and t h e t o t a l p e r t r i a l r e c o r d e d . A l l t r i a l s were 

15 seconds i n d u r a t i o n and t h e i n t e r t r i a l i n t e r v a l was 10 

seconds. Temporal i n t e r v a l s were t i m e d w i t h a s t o p watch. 

F o l l o w i n g c o m p l e t i o n o f t h e f o u r "maximum r a t e " t r i a l s 

t h e S was t o l d ; "From now on you may p r e s s t h e b u t t o n a t 

any r a t e y o u w i s h . B e g i n when I say ' s t a r t ' and c o n t i n u e 

u n t i l I say ' s t o p ' " . T r i a l s 5 t o 14 i n c l u s i v e were d e f i n 

ed as the o p e r a n t l e v e l . B e g i n n i n g w i t h t r i a l 15 the S 

was r e i n f o r c e d a t t h e end o f t h e t r i a l f o r s l i g h t i n c r e a s 

es i n r a t e above h i s mean o p e r a n t r a t e . R e i n f o r c e m e n t 



ranged from "minimum" t o "maximum". Minimum r e i n f o r c e m e n t 

was d e f i n e d as e x p o s i n g a p i c t u r e f o r t h e s h o r t e s t d u r a 

t i o n o f w h i c h the p r o j e c t o r was c a p a b l e (about .5 s e c ) , 

and was c o n t i n g e n t upon the S's r a t e o f r e s p o n s e e x c e e d i n g 

h i s a verage o p e r a n t r a t e by two o r t h r e e p r e s s e s . Thus, 

i f a S's average o p e r a n t r a t e was 67 and i f h i s r a t e on 

t r i a l 15 o r on subsequent t r i a l s was 69 he r e c e i v e d m i n i 

mum r e i n f o r c e m e n t . No r e i n f o r c e m e n t was p r o v i d e d f o r a 

r a t e l e s s t h a n o p e r a n t r a t e . Maximum r e i n f o r c e m e n t c o n s i s 

t e d o f a 10 second e x p o s u r e , and was c o n t i n g e n t upon t h e 

S's r a t e e q u a l l i n g o r e x c e e d i n g h i s h i g h e s t maximum r a t e . 

Between t h e s e two extremes t h e amount o f r e i n f o r c e m e n t 

d e l i v e r e d was r o u g h l y p r o p o r t i o n a l t o t h e S's i n c r e a s e i n 

r a t e o f r e s p o n s e . 

The S's maximum r a t e , o b t a i n e d a t t h e b e g i n n i n g o f 

t h e e x p e r i m e n t , was used as t h e u l t i m a t e c r i t e r i o n o f con

d i t i o n i n g , and h e l p e d d e t e r m i n e t h e amount o f r e i n f o r c e 

ment to d e l i v e r . I f , d u r i n g t h e c o n d i t i o n i n g t r i a l s , t h e 

S's r a t e was a p p r o x i m a t e l y h a l f - w a y between h i s mean op

e r a n t r a t e and h i s maximum r a t e he r e c e i v e d a p p r o x i m a t e l y 

50 p e r c e n t r e i n f o r c e m e n t . On t h e o t h e r hand, i f t h e S's 

r a t e d e c r e a s e d , r e i n f o r c e m e n t was d e c r e a s e d , and i f h i s 

r a t e showed an a b r u p t and marked drop, r e i n f o r c e m e n t was 

w i t h h e l d even though h i s r a t e was s t i l l above h i s o p e r a n t 

l e v e l . I n o t h e r words, t h e aim o f t h e experiment was t o 

shape t h e S_'s res p o n s e towards a c o n s t a n t i n c r e a s e i n 
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r a t e u n t i l i t a p p r o x i m a t e d h i s maximum. The expe r i m e n t 

was t e r m i n a t e d when one o f t h e f o l l o w i n g c o n d i t i o n s had 

been met. 

(A) When t h e S's r a t e a p p r o x i m a t e d o r exceeded h i s 

"maximum" r a t e and had been m a i n t a i n e d f o r a t l e a s t two o f 

the l a s t t h r e e t r i a l s . 

(B) When t h e S r e a c h e d a p l a t e a u and seemed u n a b l e 

o r u n w i l l i n g t o go beyond i t even though i t was s t i l l l e s s 

t h a n h i s "maximum" r a t e . 

(C) When 25 c o n d i t i o n i n g t r i a l s had been a d m i n i s t e r e d 

and t h e S had r e c e i v e d o n l y a few s c a t t e r e d r e i n f o r c e m e n t s 

o r no r e i n f o r c e m e n t s ( e s s e n t i a l l y a f a i l u r e t o c o n d i t i o n ) . 

I n o r d e r t o p r e v e n t , as f a r as p o s s i b l e , b i a s i n g t h e 

re s p o n s e s o f f u t u r e S_s, each i n d i v i d u a l was asked t o a v o i d 

d i s c u s s i n g t h e ex p e r i m e n t w i t h o t h e r i n m a t e s . F o r t h e 

same r e a s o n no s y s t e m a t i c a t t e m p t was made t o q u e s t i o n t h e 

S as t o h i s awareness o f t h e r e s p o n s e - r e i n f o r c e m e n t c o n 

t i n g e n c y . 

R e s u l t s 

S i n c e d i f f e r e n t Ss r e q u i r e d d i f f e r e n t numbers o f 

t r i a l s t o r e a c h c r i t e r i o n , o r u n t i l t he experiment was t e r 

m i n a t e d , t h e r e s u l t s were c o n v e r t e d t o V i n c e n t u n i t s 

( K i m b l e , 1961; Woodworth and S c h l o s b e r g , 1954) i n o r d e r t o 

p r o v i d e a common b a s i s f o r com p a r i s o n . The t o t a l number 

of t r i a l s a d m i n i s t e r e d t o a S i n c l u d i n g o p e r a n t t r i a l s b u t 

not "maximum r a t e " t r i a l s , was d i v i d e d i n t o s i x t e e n t h s , 
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t h u s p r o v i d i n g 16 e q u a l u n i t s f o r each S. The "maximum 

r a t e " t r i a l s were a l s o c o n v e r t e d t o V i n c e n t u n i t s b u t i n 

d e p e n d e n t l y o f o p e r a n t and c o n d i t i o n i n g t r i a l s . Thus, i f 

a S r e c e i v e d 32 t r i a l s e x c l u s i v e o f "maximum" t r i a l s h i s 

base u n i t was 32/16=2 t r i a l s . T h i s meant t h a t h i s two 

h i g h e s t "maximum r a t e " t r i a l s were t a k e n as an e s t i m a t e o f 

h i s r e s p o n s e c a p a b i l i t y , and each o f h i s 16 base u n i t s was 

e x p r e s s e d as a p e r c e n t a g e o f h i s "maximum" r a t e . The 

f i r s t f i v e u n i t s were d e s i g n a t e d o p e r a n t l e v e l , and t h e 

r e m a i n i n g e l e v e n u n i t s were d e s i g n a t e d c o n d i t i o n i n g l e v e l . 

Because o f t h e c o n v e r s i o n t o V i n c e n t u n i t s , u n i t 5 c o m p r i 

ses d a t a from b o t h o p e r a n t and c o n d i t i o n i n g t r i a l s f o r 

some S s . 

In, o r d e r t o d e t e r m i n e whether t h e c o n d i t i o n i n g r a t e 

d i f f e r e d s i g n i f i c a n t l y from t h e o p e r a n t r a t e t h e mean o p e r 

ant r a t e ( t h e f i r s t 5 u n i t s ) and t h e mean o f t h e l a s t 5 

u n i t s were o b t a i n e d f o r each S. These were d e s i g n a t e d t h e 

l e v e l s f a c t o r . An a n a l y s i s o f v a r i a n c e was t h e n computed 

w i t h L e v e l s and Groups as the two f a c t o r s . The r e s u l t s , 

p r e s e n t e d i n T a b l e 1, show t h a t t h e L e v e l s d i f f e r e d s i g 

n i f i c a n t l y w h i l e t h e r e was no d i f f e r e n c e between Groups 

and no s i g n i f i c a n t i n t e r a c t i o n . T h i s i n d i c a t e s t h a t a l l 

Groups i n c r e a s e d t h e i r r a t e o f r e s p o n s e s i g n i f i c a n t l y 

above t h e i r o p e r a n t l e v e l as a f u n c t i o n o f r e i n f o r c e m e n t 

w i t h p i c t u r e s o f nudes. These r e s u l t s a r e p l o t t e d i n F i g 

u r e 1. The number o f Ss i n each group f a l l i n g i n each of 
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T a b l e 1 

A n a l y s i s o f V a r i a n c e on D i f f e r e n c e i n Response R a t e s 
Between F i r s t F i v e Operant L e v e l s and L a s t F i v e 

R e i n f o r c e d L e v e l s f o r Groups P, S and NP 

S o u r c e df SS MS F 

Groups 349.93 174.97 .37 

L e v e l s 9647.00 9647.00 20.40 .001 

L e v e l s 
x Groups 1459.00 729.51 1.54 .22 

E r r o r 54 25534.00 427.86 

T o t a l 59 36990.00 



50 
Ot JL JL 

6 8 10 
Base U n i t s i n 16ths 

12 14 16 
Operant R a t e R e i n f o r c e d R a t e 
F i g . l . I n c r e a s e i n r a t e o f a b u t t o n - p r e s s i n g r e s p o n s e as a f u n c t i o n o f 

r e i n f o r c e m e n t w i t h p i c t u r e s o f nudes. 
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t h e t e r m i n a t i o n c a t e g o r i e s i s shown i n T a b l e 2. Because 

o f the s m a l l e x p e c t e d f r e q u e n c i e s t h e c h i square t e s t was 

i n a p p l i c a b l e t o t h e s e d a t a , however, i t seems u n l i k e l y t h a t 

t h e Groups d i f f e r e d s i g n i f i c a n t l y w i t h r e s p e c t t o t h e v a r i 

ous c a t e g o r i e s . The mean number o f t r i a l s f o r each group 

was, Group P=22.3, Group S=27.5, and Group NP=26.0. The 

means f o r Groups S and NP were i n f l a t e d by one S i n each 

group who r e q u i r e d 43 and 41 t r i a l s r e s p e c t i v e l y . 

D i s c u s s i o n 

The r e s u l t s c o n f i r m t h e h y p o t h e s i s t h a t , a t l e a s t 

w i t h i n t h e p r e s e n t e x p e r i m e n t a l c o n t e x t , p i c t u r e s o f nudes 

c o n s t i t u t e d a reward s t i m u l u s f o r p r i m a r y p s y c h o p a t h s . I n 

s p e c t i o n o f F i g u r e 1 i n d i c a t e s t h a t Group P i n c r e a s e d i t s 

r a t e o f r e s p o n s e e a r l i e r i n t h e c o n d i t i o n i n g s e r i e s , and 

re a c h e d a h i g h e r l e v e l o f r e s p o n d i n g t h a n e i t h e r Groups S 

o r NP a l t h o u g h t h e d i f f e r e n c e was not s i g n i f i c a n t . How

e v e r , n ot a l l Ss responded i n t h i s manner - t h u s one jS i n 

Group P, t h r e e i n Group S, and two i n Group NP f a i l e d t o 

c o n d i t i o n . These f i n d i n g s a r e i n marked c o n t r a s t t o t h e 

r e s u l t s o f some p r e v i o u s s t u d i e s ( L y k k e n , 1957; S c h o e n h e r r , 

1964; S c h a c t e r and L a t a n e , 1964) o f i n s t r u m e n t a l l e a r n i n g 

i n p s y c h o p a t h s i n v o l v i n g p a i n f u l r e i n f o r c e m e n t . However, 

the r e s u l t s a r e c o n s i s t e n t w i t h s t u d i e s o f v e r b a l c o n d i 

t i o n i n g i n p s y c h o p a t h s i n v o l v i n g b o t h s o c i a l and n o n - s o c i a l 

r e i n f o r c e r s ( B l a y l o c k , 1960; B r y a n and Kapche, 1967; 

B e r n a r d and Eisenraan, 1967, and o f n o n v e r b a l c o n d i t i o n i n g 

> 
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T a b l e 2 

D i s t r i b u t i o n o f Ss i n each of the 
T e r m i n a t i o n C a t e g o r i e s 

Groups 
T e r m i n a t i o n 
C a t e g o r i e s P S NP 

A 3 h k 

B 6 3 k 

C 1 3 2 
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with verbal r e i n f o r c e r s (Persons and Bruning, 1966). Ta

ken together these r e s u l t s provide support f o r the hypo

thesis (Hare, 1969) that the psychopath's r e l a t i v e l y poor 

performance on c e r t a i n types of learning tasks may be re

lated to motivational variables e.g., lack of proper incen

t i v e rather than a learning d e f i c i t per se. 


