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EFFECTS OF ANTECEDENT FAILURE AND ALCOHOL UPON THE 

IDENTIFICATION OF CONCEPTS

CHAPTER I  

INTRODUCTION

F a i lu r e  o r i e n t a t i o n  ap p ea rs  to  be a  common c h a r a c t e r i s t i c  in  

a l c o h o l ic s .  T hese in d iv id u a ls  te n d  to  d r in k  when fa c e d  w ith  problem 

a t i c  s i t u a t i o n s .  One v e ry  im p o rta n t g o a l o f  t h i s  t h e s i s  i s  to  examine 

w hat happens to  norm als a f t e r  d r in k in g  when f a i l u r e  h as  been  experim en

t a l l y  ind u ced  p r io r  to  d r in k in g .  T h is  p ro c e d u re  may y ie ld  a  s im p le  

model f o r  a lc o h o lism  and th e  im p o rtan ce  and fu n c t io n  o f  d r in k in g  

in  th e  f a c e  o f  f a i l u r e .

The ta s k  u sed  to  In d u ce  f a i l u r e  was a  co n cep t i d e n t i f i c a t i o n

ta s k .  The ex p erim en t was s e t  up in  su ch  a  m anner t h a t  one was a b le  to

look  a t  b o th  th e  e f f e c t s  o f  a lc o h o l on co n cep t I d e n t i f i c a t i o n  and a ls o  

th e  e f f e c t s  o f  a lc o h o l on f a i l u r e  s e t .

P erfo rm ance o f  s u b je c t s  on th e  a scen d in g  lim b o f th e  i n d i v i d u a l 's

b lo o d  a lc o h o l cu rv e  was compared w ith  perfo rm ance  o f  s u b je c t s  on th e

d escen d in g  lim b o f  th e  b lo o d  a lc o h o l cu rv e  to  d e te rm in e  i f  d i f f e r e n t i a l  

e f f e c t s  on co n cep t i d e n t i f i c a t i o n  a r e  found on th e  d i f f e r e n t  lim bs o f  

th e  b lo o d  a lc o h o l c u rv e . In d u c in g  f a i l u r e  o r  su c c e ss  on a  co n cep t 

i d e n t i f i c a t i o n  ta s k  d u r in g  P hase I  , p r i o r  to  a lc o h o l in ta k e  , was used

1



to  in v e s t ig a te  th e  r e l a t io n s h ip  o f  m o tiv a tio n  and s t r e s s  to  perform ance 

on a  s im i la r  ta s k  d u rin g  P hase I I ,  th e  p o r t io n  o f th e  s tu d y  o c c u rr in g  

a f t e r  a lc o h o l In g e s t io n .  The p s y c h o p h y s io lo g ic a l m easures o f to n ic  

s k in  conductance (SCL), g a lv a n ic  s k in  re sp o n se  (GSR), and m uscle te n s io n  

as in d ic a te d  by e lec tro m y o g ra p h ic  m easures (EMG), w ere reco rd ed  d u rin g  

th e  e x p e rim e n ta l p e r io d  a s  m easures o f  a ro u s a l  under th e  c o n d itio n s  o f  

s t r e s s  and a lc o h o l in  r e l a t i o n  to  p r io r  r e s t i n g  l e v e l s .

C o g n itiv e , sen so ry  and m otor fu n c tio n s  a re  a l l  a f f e c te d  by 

a c u te  doses o f  a lc o h o l ,  u s u a l ly  in  a  d e le te r io u s  m anner. In  g e n e ra l ,  

th e  e f f e c t s  o f a lc o h o l a r e  s u b t l e ,  com plex, and d iv e r s e .  For exam ple, 

l i t t l e  o r  no im pairm ent o f  perfo rm ance i s  seen  fo llo w in g  m odera te  doses 

o f a lc o h o l on co n tin u o u s a t t e n t i o n  ta s k s  such  as co lo r-n am in g  and s ig n a l  

d e te c t io n  (T a lla n d , 1966; D o c te r , N a ito h , & S m ith , 1 9 6 6 ). However, i f  

th e  s u b je c t  i s  r e q u ire d  to  d iv id e  h is  a t t e n t i o n  betw een two o r more 

a s p e c ts  o f a  t a s k ,  such  as i s  n e c e ssa ry  f o r  d ic h o t ic  l i s t e n i n g  

(Moskowitz & DePry, 1968 ), s y s te m a tic  im pairm ent r e s u l t s  from m oderate 

doses of a lc o h o l.

C o g n itiv e  d e f i c i t s  due to  a lc o h o l have o f te n  been  a t t r i b u t e d  

to  th e  im pairm ent o f  memory. Not a l l  a s p e c ts  o f  memory a re  a f f e c te d  in  

th e  same m anner. T here i s  ev id en ce  th a t  s h o r t - te rm  memory, in te rm e d ia te -  

term  memory, and lo n g -te rm  memory may b e  d i f f e r e n t i a l l y  a f f e c te d  by 

a lc o h o l .  Memory im pairm ent i s  u s u a l ly  n o t d e te c ta b le  a t  b lood  a lc o h o l 

le v e l s  below 0.07% o r 0.08% (0.15% i s  th e  l e v e l  o f l e g a l  in to x ic a t io n  in  

most s t a t e s ;  in  Oklahoma a  low er l e v e l ,  0.10%, i s  c o n s id e re d  l e g a l  

i n t o x i c a t i o n ) . A rev iew  o f th e  l i t e r a t u r e  by Ryback (1971) in d ic a te s  

th a t  s h o r t- te rm  memory i s  n o t s i g n i f i c a n t l y  a f f e c te d  by a lc o h o l .



However, T a r t e r ,  J o n e s ,  Simpson and Vega (1971) have r e p o r te d  Im pairm ent 

on th e  WAIS D ig it  Span, a  s h o r t- te rm  memory t a s k ,  a t  a  b lood  a lc o h o l 

le v e l  o f  0.08%, 30 m in u tes  a f t e r  consum ption o f d r in k .  Jones (1972) has 

a ls o  r e p o r te d  im pairm ent o f s h o r t- te rm  v e r b a l  memory on b o th  th e  a scen d 

in g  and d escen d in g  lim bs o f th e  b lood  a lc o h o l  cu rv e  a t  a  b lood  a lc o h o l 

l e v e l  o f 0.09%. In te rm e d ia te  memory i s  a d v e rs e ly  a f f e c te d  by a lc o h o l a t  

th e  0 .1 0  l e v e l  on ta s k s  such a s  p a i re d  a s s o c ia t e s  le a rn in g  (H u tch iso n , 

T u c h tie ,  G ray, & S te in b e rg , 1964) and r e c o g n i t io n  o f  p ic tu r e s  p re s e n te d  

e a r l i e r  (Ryback, W e in e rt, & F o zard , 1970 ). L ong-term  memory f o r  in fo rm 

a t io n  le a rn e d  b e fo re  exposu re  to  a lc o h o l ,  such  as  rem ote fam ily  e v e n ts  

(M endelson & LaDou, 1964) and f a c t u a l  in fo rm a tio n  ( C a t t e l l ,  1930) i s  

n o t a d v e rs e ly  in f lu e n c e d  by a lc o h o l .  However, lo n g -te rm  memory f o r  

in fo rm a tio n  le a rn e d  a f t e r  a lc o h o l i s  a d m in is te re d  i s  a d v e rs e ly  a f f e c te d  

(K a lin , 1964). Memory d e f i c i t s  a re  a ls o  p r e s e n t  in  c h ro n ic  a lc o h o l ic s  

and a re  e s p e c ia l ly  pronounced in  K orsako ff p a t i e n t s  (T a l la n d , 1 965 ).

R ecent ev id en ce  (J o n e s , 1972) su g g e s ts  t h a t  memory d e f i c i t s  

p roduced by a lc o h o l a re  g r e a te r  when th e  b lood  a lc o h o l  l e v e l  i s  r i s i n g  

th a n  when i t  i s  f a l l i n g .  The d e f i c i t s  in  memory may acco u n t f o r  

p erfo rm ance on c o g n i t iv e  ta s k s  b e in g  more a d v e rs e ly  a f f e c te d  on th e  

a scen d in g  lim b o f th e  b lood  a lc o h o l  c u rv e . I n  1943 G oldberg had 

re p o r te d  f in d in g  perfo rm ance on th e  K ra e p e lin  s u b t r a c t io n  t e s t  and 

th e  Bourdon c a n c e l l a t io n  ta s k  more im p a ired  on th e  ascen d in g  lim b 

o f th e  b lood  a lc o h o l cuirve th a n  on th e  d escen d in g  lim b . O ther 

s tu d ie s  have confirm ed  t h i s  f in d in g  on d i f f e r e n t  p sy c h o lo g ic a l t a s k s .  

E g g le to n  (1941) found th a t  perfo rm ance on th e  ty p e w r i t e r ,  th e  d o t t in g  

m achine, and th e  'd i s t r a c t i o n  m ach ine ' w ere more im p aired  when th e



b lood  a lc o h o l l e v e l  was r i s i n g  th a n  when I t  was f a l l i n g .  On s e v e r a l  

d i f f e r e n t  m easures ta k e n  by Ekman, F ra n k e n h a e u se r, G oldberg , H agdahl 

and M yrsten (1 9 6 4 ), n e a r ly  a l l  cu rv es  o b ta in e d  in  th e  experim en t showed 

a maximal e f f e c t  on perfo rm ance  ab o u t 30 to  50 m in u tes  a f t e r  a lc o h o l 

consum ption (a scen d in g  l im b ) . In  a  r e c e n t  s tu d y  by Young (1 9 7 0 ), 

r e a c t io n  tim e  In c re a s e d  as th e  b lood  a lc o h o l l e v e l  In c re a se d  on th e  

a scen d in g  lim b . On th e  d escen d in g  lim b , r e a c t io n  tim e  f e l l  more r a p id ly  

th an  th e  b lood  a lc o h o l c o n c e n tr a t io n ,  perh ap s  as th e  r e s u l t  o f  a d a p ta 

t i o n .  On th e  Number F a c i l i t y  T e s t (an  a d d i t io n  t e s t ) ,  th e  v a r ia b le  

I n te r v a l  tim e a n a ly z e r  ta s k  (a  tim e  e s t im a t io n  ta s k )  and a ls o  on th e  

ze ro  In p u t t r a c k in g  a n a ly z e r  ta s k  (a  p e r c e p tu a l  m otor ta s k )  a d m in is te re d  

by S ld e l l  and P le s s  (1 9 7 1 ), perfo rm ance was p o o re s t  on a l l  th r e e  ta s k s  

on th e  a scen d in g  lim b . On th e  d escen d in g  lim b , c o g n i t iv e  a b i l i t y  

r e tu rn e d  to  norm al r a th e r  r a p id ly ,  w h ile  p e rc e p tu a l  m otor perform ance 

was poor fo r  some tim e on th e  d escen d in g  lim b . Jo n es  and Vega (1972) 

found perform ance on th e  S h lp le y -H a r tfo rd  a b s t r a c t  s c a le  to  be  p o o re r  on 

th e  a scen d in g  lim b th a n  on th e  d escen d in g  lim b o f th e  b lood  a lc o h o l 

cu rv e . To summarize b r i e f l y ,  m ost p s y c h o lo g ic a l fu n c tio n s  seem to  be 

most Im paired  d u r in g  th e  r i s i n g  phase  o f th e  b lood  a lc o h o l c u rv e . T here 

I s  some ev id en ce  th a t  c o g n i t iv e  fu n c t io n in g  r e tu r n s  to  norm al on th e  

d escen d in g  lim b b e fo re  p e rc e p tu a l  and m otor fu n c tio n in g  do . T here  I s  a 

p o s s i b i l i t y  t h a t  th e  Improvem ent t h a t  I s  seen  on th e  d escen d in g  lim b I s  

due to  a d a p ta t io n  to  th e  e f f e c t s  o f  a lc o h o l .  In  th e  ca se  o f a  r e p e a te d  

m easures d e s ig n , p r a c t i c e  e f f e c t s  may acco u n t f o r  Improvement o v er tim e . 

A lthough s u b je c t s  In  t h i s  s tu d y  w ere t e s t e d  tw ic e , th ey  w ere o n ly  t e s t e d  

once under a lc o h o l .  D if f e r e n t  g roups o f  s u b je c t s  w ere used to  compare 

a scen d in g  and d escen d in g  lim b e f f e c t s .



From th e  above p a ra g ra p h s , s e v e r a l  s ta te m e n ts  can be  made. 

A lcoho l a f f e c t s  memory. A lcoho l Im p a irs  c o g n i t iv e  fu n c t io n in g .  Im p air

ment i s  u s u a l ly  more pronounced when th e  l e v e l  o f a lc o h o l in  th e  b lood  

i s  r i s i n g  th a n  when i t  i s  d ro p p in g .

Concept i d e n t i f i c a t i o n  (C l) has se rv e d  as  a  u s e f u l  parad igm  f o r  

in v e s t ig a t in g  in fo rm a tio n  p ro c e s s in g ,  a t t e n t i o n ,  memory and c o g n i t iv e  

d e f i c i t s  in  r e l a t i o n  to  p sychopatho logy  (F is h k in  & B la n ch a rd , 1963; 

P ish k in  & B urn, 1971; P is h k in ,  S h u r le y , & W olfgang, 1967; P is h k in ,  

F is h k in ,  & S ta h l ,  1 9 7 2 ). In  th e  t y p i c a l  co n cep t i d e n t i f i c a t i o n  parad igm , 

th e  s u b je c t  i s  p re s e n te d  w ith  a  number o f  g eo m e tric  s t im u l i  t h a t  

v a ry  on d im ensions such  as  sh a p e , c o lo r ,  s i z e  and o r i e n t a t i o n .  I t  

i s  th e  ta s k  o f  th e  s u b je c t  to  l e a r n  to  c l a s s i f y  th e  s t im u l i  a cc o rd in g  

to  c e r t a i n  r u l e s  (c o n c e p ts )  chosen in  advance by th e  e x p e r im e n te r .

The d i f f i c u l t y  o f  th e  ta s k  can be  q u a n t i t a t i v e l y  v a r ie d  by th e  

ex p e rim en te r by chang ing  th e  p ro p o r t io n  o f r e le v a n t  d im ensions 

in  r e l a t i o n  to  th e  t o t a l  number o f  r e le v a n t  and i r r e l e v a n t  d im en s io n s .

A l i n e a r  r e l a t i o n s h ip  betw een t h i s  p ro p o r t io n  and problem  s o lv in g  

e f f ic ie n c y  has been  found by many e x p e r im e n te rs . R esearch  in  concep t 

i d e n t i f i c a t i o n  has been  c o n c e n tra te d  on th e  r e l a t i o n s h ip  o f perfo rm ance 

on co n ce p t i d e n t i f i c a t i o n  ta s k s  to  i r r e l e v a n t  in fo rm a tio n  (A rch e r,

B ourne, & Brown, 1 9 5 5 ), i n t e r t r i a l  i n t e r v a l  (B ourne, Dodd, Guy & 

J u s te n s e n ,  1 9 6 8 ), s t im u lu s  redundancy (Bourne & Haygood, 1 959), 

com ple teness  o f  feed b ack  (Bourne & P e n d le to n , 1 9 6 8 ), and m is in fo rm a tio n  

feed b ack  (P is h k in ,  1 960 ). Because s tim u lu s  d im ensions can  be  p r e c i s e ly  

c o n t r o l le d ,  and perfo rm ance  can be  q u a n t i f i e d ,  th e  co n cep t i d e n t i f i c a t i o n  

paradigm  i s  a  p o t e n t i a l l y  v a lu a b le  to o l  f o r  m easuring  th e  a c u te  e f f e c t s



o f a lc o h o l on c o g n i t iv e  fu n c t io n in g  and w i l l  be  u t i l i z e d  in  th e  

p roposed  s tu d y .

The ty p e s  o f  problem s used  in  s tu d y in g  c o n c e p tu a l b e h a v io r  have 

two main f e a t u r e s ,  e i t h e r  o r  b o th  o f w hich may i n i t i a l l y  be  unknown 

to  th e  s u b je c t .  F i r s t ,  th e r e  a r e  th e  d e f in in g  o r r e le v a n t  s t im u lu s  

a t t r i b u t e s  which c h a r a c te r i z e  th e  s p e c i f i c  co n cep t t h a t  th e  s u b je c t  

i s  to  l e a r n .  S econd ly , th e  r u l e  w hich d e te rm in e s  th e  fu n c t io n  o f 

o r  th e  r e l a t io n s h ip  betw een th e  a t t r i b u t e s  may be unknown, and th e  

s u b je c t  may be re q u ir e d  to  i d e n t i f y  i t  (Bourne & Guy, 1968 ). The 

most common ty p e  o f problem  s tu d ie d  to  d a te  has  been th e  f i r s t  ty p e .  

T y p ic a l ly ,  th e  s u b je c t  i s  g iv e n  th e  r u l e  in  a  s e t  o f i n s t r u c t io n s  and 

i s  r e q u ire d  to  i d e n t i f y  th e  r e le v a n t  a t t r i b u t e  o r  s e t  o f  a t t r i b u t e s .

F ive  ty p e s  o f c o n c e p tu a l r u le s  a r e  commonly s tu d ie d :  

a f f i r m a t io n ,  c o n ju n c tio n , i n c lu s iv e  d i s ju n c t io n ,  c o n d i t io n a l ,  and 

b i c o n d i t i o n a l .  The s im p le s t  ty p e  o f  r u l e  i s  th e  u n id im e n s io n a l r u l e  

o f  a f f i r m a t io n ,  s y m b o lic a l ly  d e s c r ib e d  by R (an  a b b re v ia t io n  f o r  red ) 

and v e r b a l ly  d e s c r ib e d  by th e  exam ple, a l l  re d  p a t te r n s  a r e  exam ples 

o f  th e  co ncep t (Haygood & B ourne, 1 9 6 5 ). The o th e r  fo u r  r u le s  a r e  

b id im e n s io n a l .  The o rd e r  o f  d i f f i c u l t y  o f  th e  fo u r  b id im e n s io n a l 

r u le s  v a r i e s ,  depend ing  on w h e th e r th e  f i r s t  s t im u lu s  p re s e n te d  i s  a  

p o s i t i v e  in s ta n c e  o f  th e  co n cep t o r  a  n e g a t iv e  on e . The sequence  o f 

d i f f i c u l t y  o b ta in e d  when th e  i n i t i a l  in s ta n c e  i s  p o s i t i v e  i s  c o n ju n c tio n ,  

b ic o n d i t i o n a l .  I n c lu s iv e  d i s ju n c t io n ,  and c o n d i t io n a l  (L a u g h lln , 1968; 

G iam bra, 1969). I f  th e  I n i t i a l  in s ta n c e  i s  n e g a t iv e ,  th e  r e l a t i v e  

d i f f i c u l t y  o f  th e  r u le s  i s  s i g n i f i c a n t l y  a l t e r e d  in  such  a  m anner th a t  

th e  c o n d i t io n a l  r u l e  becomes th e  e a s i e s t ,  fo llo w ed  by th e  in c lu s iv e



d i s ju n c t iv e ,  and th e  c o n ju n c tio n , w ith  th e  b ic o n d i t io n a l  b e in g  th e  most 

d i f f i c u l t  (T a lp in , 1971 ). A d i f f e r e n t  o rd e r  b ased  on th e  s im p le , 

f a m i l i a r i t y  h y p o th e s is  abou t d i f f e r e n c e s  betw een r u le s  b e in g  due to  

d i f f e r i n g  f a m i l i a r i t y  w ith  th e  r u le s  and t h e i r  a p p ro p r ia te  s t r a t e g i e s  

has  a ls o  been d e s c r ib e d  (Haygood & B ourne, 1 9 6 5 ). T h e ir  r e s u l t s  y ie ld  

th e  fo llo w in g  o rd e r  o f d i f f i c u l t y :  c o n ju n c tio n , in c lu s iv e  d i s ju n c t io n ,

c o n d i t io n a l ,  and b ic o n d i t io n a l .

Of th e  p o s s ib le  ty p e s  o f  r u l e s  t h a t  cou ld  b e  u t i l i z e d  in  th e  

fo llo w in g  ex p e rim en t, th e  d i s ju n c t iv e  r u le  has been  chosen f o r  s e v e r a l  

re a s o n s . A u n id im e n s io n a l r u le  does n o t r e q u ir e  th e  s u b je c t  to  d iv id e  

h i s  a t t e n t i o n  and keep t r a c k  o f  two o r  more a t t r i b u t e s  o f th e  s tim u lu s  

a r r a y  a t  once. As m entioned e a r l i e r ,  l i t t l e  o r  no im pairm ent in  

p erfo rm ance i s  seen  on co n tin u o u s  a t t e n t i o n  ta s k s  w ith  m oderate  d oses 

o f  a lc o h o l .  Of th e  b id im e n s io n a l r u l e s ,  th e  d i s ju n c t iv e  ran k s  second  

o r  t h i r d  in  d i f f i c u l t y .  D is ju n c t iv e  co n ce p ts  a r e  d e f in e d  by e i t h e r  

one o r  th e  o th e r  o r  b o th  v a lu e s .  S in ce  p o s i t i v e  in s ta n c e s  may s h a re  

no common v a lu e s , n e g a t iv e  in s ta n c e s  u s u a l ly  c o n ta in  more in fo rm a tio n  

o f v a lu e  to  th e  s u b je c t ,  becau se  a t t r i b u t e s  c o n ta in e d  w ith in  them 

may be e l im in a te d  from  th e  s e t  o f p o s s ib le  h y p o th eses  ab o u t th e  s o lu t io n  

o f  th e  problem  (Conant & T ra b a sso , 1 9 6 4 ). A v a ila b le  ev id en ce  in d ic a te s  

t h a t  a s  a  r u le  o f thumb p o s i t i v e  in s ta n c e s  a r e  u s u a l ly  more e f f e c t iv e  

th a n  n e g a t iv e  in s ta n c e s  f o r  p ro v id in g  in fo rm a tio n  th a t  i s  r e le v a n t  

f o r  problem  s o lu t io n .  For c o n ju n c tiv e  p rob lem s, p o s i t i v e  in fo rm a tio n  

p la y s  a  la rg e  p a r t  i n  s o lu t io n .  On th e  o th e r  hand , n e g a t iv e  in fo rm a tio n  

p la y s  a  la rg e  p a r t  i n  th e  s o lu t io n  o f d i s ju n c t iv e  and c o n d i t io n a l  

problem s (Bourne & Guy, 1 9 6 7 ). In  o rd e r  to  s o lv e  a  d i s ju n c t iv e  p rob lem .



th e  s u b je c t  must focus on two s tim u lu s  a t t r i b u t e s .  To so lv e  i t  most 

e f f i c i e n t l y ,  he must a l s o  pay c lo s e  a t t e n t i o n  to  th e  n e g a tiv e  as w e ll  

as th e  p o s i t i v e  in s ta n c e s  o f  th e  c o n c e p t.

A nother c o n s id e ra t io n  i s  th a t  n o t on ly  m ust a  problem  used 

to  s tu d y  a lc o h o l e f f e c t s  be  com plex, i t  m ust a ls o  encompass a  f a i r l y  

l im i te d  tim e  sp an . When t e s t i n g  a scen d in g  and d escen d in g  lim b e f f e c t s ,  

one a c tu a l ly  t e s t s  w ith in  a  b lood  a lc o h o l ran g e  ( in  t h i s  c a s e ,  0.09% 

to  0.11% ). M easuring a scen d in g  lim b e f f e c t s  i s  touchy  because  th e  tim e 

co u rse  o f a b s o rp tio n  i s  r e l a t i v e l y  s h o r t  (30 to  60 m in u tes  to  peak) 

compared w ith  e l im in a t io n  (mean e l im in a t io n  r a t e  in  man i s  0.013% p e r 

hour w ith  a  ran g e  o f 0.006% to  0.04% ). I f  a  problem  ta k e s  v e ry  lo n g , th e  

s u b je c t  may re a c h  peak and s t a r t  d escen d in g  d u rin g  t e s t i n g  and confound 

r e s u l t s .  R e su lts  from o th e r  s tu d ie s  show th a t  i t  ta k e s  an av e rag e  

o f betw een 14 and 30 t r i a l s  to  s o lv e  a  d i s ju n c t iv e  problem , depending  

on th e  i n s t r u c t i o n s ,  c r i t e r i o n  to  s o lu t i o n ,  and th e  o rd e r  o f s tim u lu s  

p r e s e n ta t io n  (Haygood & B ourne, 1963; L o v a llo , 1970; T a p lin  & Je e v e s , 

1972). Depending on th e  le n g th  o f  th e  i n t e r t r i a l  i n t e r v a l ,  th e  s u b je c t  

cou ld  s o lv e  a  d i s ju n c t iv e  problem  w ith in  a  co u p le  o f m inu tes and 

c e r t a in l y  w i th in  a  f i v e  m inu te  p e r io d .  Even i f  r e a c t io n  tim e  i s  lo n g e r  

fo r  s u b je c t s  a f t e r  a lc o h o l ,  and i f  i t  ta k e s  more t r i a l s  th a n  p r io r  to  

a lc o h o l in ta k e  f o r  a  s u b je c t  to  s o lv e  a  prob lem , i t  s h o u ld n 't  ta k e  th e  

s u b je c t  much lo n g e r  th a n  te n  m in u te s . T h is  would be a  re a s o n a b le  amount 

of tim e  to  com plete  a  problem  on th e  ascen d in g  lim b .

An im p o rta n t i s s u e  r e l a t e d  to  a c u te  doses o f a lc o h o l i s  

w hat th e  e f f e c t s  o f m o tiv a tio n  and s t r e s s  a re  upon ta s k  perfo rm ance 

a f t e r  a d m in is t r a t io n  o f  m odera te  d oses o f a lc o h o l .  M is in fo rm a tio n



feedback  I s  a  method a v a i la b le  from co n ce p t i d e n t i f i c a t i o n  work by 

w hich one can in d u ce  s t r e s s  by m a n ip u la tin g  th e  s u b j e c t 's  a n te c e d e n t 

s e t .  I t  i s  a  r e l i a b l e  f in d in g  t h a t  e x p e r im e n ta l ly  induced  f a i l u r e  

im p a irs  su b seq u en t problem  s o lv in g  (S o lle y  & S ta g n e r , 1956; Goodnow & 

P e t t ig re w , 1955; P is h k in ,  1961; F e a th e r ,  1966; F e a th e r  & S e v i l l e ,  1967). 

F a i lu r e  s e t  i s  u s u a l ly  induced  on an i n i t i a l  problem  by g iv in g  th e  

s u b je c t  an  u n so lv a b le  problem  (one in v o lv in g  50% m is in fo rm a tio n  

fe e d b a c k ) . The amount o f in c o r r e c t  feed b ack  may a l s o  v a ry  betw een 

0% and 50%. The g r e a t e r  p e rc e n ta g e  o f  m is in fo rm a tio n  feed b ack  a 

s u b je c t  i s  g iv e n , th e  p o o re r  th e  perfo rm ance and th e  g r e a t e r  th e  

number o f  e r r o r s  p roduced by th e  s u b je c t  (B ourne, 1 9 6 3 ). M isinform a

t io n  feedback  on a  co n cep t i d e n t i f i c a t i o n  ta s k  h as  been  used  w ith  

s tu d e n ts  (P is h k in , 1 9 60), h o s p i t a l  em ployees (P is h k in ,  1 9 6 5 ), 

p s y c h ia t r ic  p a t i e n t s  (P is h k in  & S h u r le y , 1 9 6 9 ), and c h ro n ic  a lc o h o l ic s  

(P is h k in , F is h k in , & S ta h l ,  1 9 7 2 ). I t  has r e c e n t ly  been  used  by 

P is h k in 's  group to  compare th e  e f f e c t s  o f d ru g s  on Cl [h yd roxyzine  

(W olfgang, P is h k in ,  & B radshaw , 1 9 6 3 ), d o xep in  and c h lo rd ia z e p o x id e  

(U n p u b lish e d )] .

The perfo rm ance o f  s u b je c t s  a f t e r  a d m in is t r a t io n  o f a lc o h o l 

in  re sp o n se  to  f a i l u r e  i s  o f  i n t e r e s t  f o r  s e v e r a l  r e a s o n s .  Some a lc o 

h o l i c s  ap p ea r to  be  f a i l u r e  o r ie n t e d .  K n ig h t (1937) h as  d i f f e r e n t i a t e d  

betw een two b a s ic  ty p e s  o f a l c o h o l ic s ,  th e  " e s s e n t i a l "  and th e  " r e a c t iv e " .  

He r e f e r r e d  to  th e  m ost common ty p e  a s  " e s s e n t i a l  a lc o h o l  a d d ic t io n "  

and s t r e s s e d  th e  ev id en ce  o f  l i f e l o n g  f i x a t i o n  a t  th e  o ra l-d e p e n d e n t 

l e v e l  o f  p e r s o n a l i ty  fu n c t io n in g .  The in d iv id u a l s  in  th e  second 

g roup , th e  " r e a c t iv e  a lc o h o l  a d d ic t io n "  g ro u p , had re a c h e d  more m atu re
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le v e l s  o f p e r s o n a l i ty  developm ent and had s t a r t e d  d r in k in g  l a t e r  In  l i f e  

In  re sp o n se  to  s t r e s s f u l  c irc u m s ta n c e s . The " e s s e n t i a l s "  a r e  In d iv id u a ls  

who have n ev e r r e a l l y  been  s u c c e s s f u l  p e o p le  and appear to  be  o r ie n te d  

tow ard f a i l u r e .  E v idence p re s e n te d  by Apperson (1965) and Apperson and 

McAdoo (1965) I n d ic a te s  t h a t  when a lc o h o l ic s  w ere c h i ld r e n ,  t h e i r  

su c c e s se s  w ere n o t rew arded  by t h e i r  p a r e n t s .  T hus, th e  r o o ts  o f 

f a i l u r e  o r i e n t a t i o n  may be t r a c e d  back  to  th e  a l c o h o l i c 's  c h ild h o o d .

In  a  th e r a p e u t i c  s i t u a t i o n ,  th e  a lc o h o l ic  I s  seen  a s  a " h e lp  r e j e c t o r "  

and a  poor t re a tm e n t r i s k .  I n  th e  e x p e rim e n ta l s i t u a t i o n ,  he may 

I n te r r u p t  a  s e r i e s  o f s u c c e s s f u l  re sp o n se s  w ith  a  sw itc h  to  an 

u n s u c c e s s fu l  mode o f re sp o n d in g  ( T a r t e r ,  1971, B ooth , 1969 ).

In d eed , M ennlnger (1938) re g a rd s  s e l f - d e s t r u c t iv e n e s s ,  p e rh ap s  th e  

g r e a t e s t  form  o f f a i l u r e  o r i e n t a t i o n ,  as  a  m o tiv a tin g  f a c t o r  in  th e  

e t io lo g y  o f  a lc o h o lism .

A n a ly s is  o f  re a so n s  g iv e n  f o r  d r in k in g  and a b s ta in in g  by 

a lc o h o l ic s  (Ludwig, 1972) r e v e a ls  t h a t  th e  resum ption  o f d r in k in g  

was p r e c i p i t a t e d  by f a i l u r e  i n  43% o f a l l  c a s e s .  An I n d iv id u a l  w ith  

an " a lc o h o l ic  p e r s o n a l i ty "  I s  c h a r a c t e r i s t i c a l l y  u n ab le  to  t o l e r a t e  

a n x ie ty  (Cooper& m lth, 19 6 4 ). In  th e  fa c e  o f  u n d e s ira b le  s i t u a t i o n s ,  

he  se e k s  r a p id  and undem anding s o lu t io n s  to  h i s  p ro b lem s. A lcoho l 

n a r c o s is  p ro v id e s  a  way to  av o id  fa c in g  th e  te n s io n s  a s s o c ia te d  w ith  

p rob lem s. One o f  th e  g o a ls  o f  t h i s  s tu d y  was to  c o n fro n t n o n a lc o h o lic  

In d iv id u a ls  w ith  a  f a i l u r e  s i t u a t i o n  p r i o r  to  d r in k in g  a lc o h o l and 

m easure th e  e f f e c t  o f  th e  f a i l u r e  on su b se q u en t perform ance on a  co n cep t 

I d e n t i f i c a t i o n  t a s k  a f t e r  a lc o h o l  consum ption .
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One way o f  m easuring  an i n d i v i d u a l 's  r e a c t io n  to  s t r e s s f u l  

s i t u a t i o n s  such  as f a i l u r e  i s  to  u se  p s y c h o p h y s io lo g ic a l m e asu re s .

C e r ta in  p a t te r n s  o f  p h y s io lo g ic a l  a c t i v i t y  have been  c o r r e l a te d  w ith  

s u c c e s s f u l  perfo rm ance  on c o g n i t iv e  t a s k s .  F is h k in  and S h u rley  (1 9 6 8 ), 

f o r  exam ple, found a  p o s i t i v e  c o r r e l a t i o n  betw een  Cl e r r o r s  and m uscle 

a c t io n  p o t e n t i a l  (MAP), and a  n e g a t iv e  c o r r e l a t i o n  betw een spon tan eo u s . 

GSRs and MAP.

S e v e ra l  s tu d ie s  have a s s e s s e d  l e v e l  o f  a ro u s a l  i n  s u b je c t s  

a f t e r  a lc o h o l  in ta k e  by r e c o rd in g  p sy c h o p h y s io lo g ic a l a c t i v i t y .  R e su lts  

f o r  g a lv a n ic  s k in  re s p o n s e , s k in  cond u c tan ce  and m uscle a c t io n  p o t e n t i a l ,  

th e  th r e e  m easures t h a t  w ere em ployed i n  th e  p r e s e n t  s tu d y , w i l l  be  

d is c u s s e d  b r i e f l y .  B a sa l s k in  co n d u c tan ce  (BSC) i s  th o u g h t to  r e f l e c t  

a  p e r s o n 's  c h ro n ic  te n s io n  l e v e l ,  w h ile  g a lv a n ic  s k in  re sp o n se  i s  

th o u g h t to  r e p r e s e n t  r e a c t i v i t y  to  e m o tio n a lly  a ro u s in g  s t i m u l i .  BSC 

fo llo w in g  low d o ses  o f  w ine (50 ml) was found by C a rp en te r  (1957) t o  

exceed  th e  l e v e l  o b se rv ed  fo llo w in g  a  low dose  c o n ta in in g  th e  same 

amount o f  a lc o h o l  p lu s  w a te r ;  w h ile  th e  r e v e r s e  was t r u e  when th e  e f f e c t s  

o f  a  h ig h e r  dose  w ere com pared. At h ig h e r  dose  le v e l s  (350 m l) ,  th e  

evoked GSRs w ere s i g n i f i c a n t l y  s m a l le r  th a n  b a s e l in e  le v e l s  r e g a r d le s s  

o f  th e  form  o f th e  b e v e ra g e . T h is  s tu d y  was r e p l i c a t e d  and a  p laceb o  

group in c lu d e d  in  1959 by McDonnell and C a rp e n te r .  Once a g a in ,  la r g e  

am ounts o f  a lc o h o l w ere seen  to  red u ce  GSRs by a  s u b s t a n t i a l  and s i g 

n i f i c a n t  am ount. L ie n e r t  and T ra x e l (1959) a l s o  re p o r te d  t h a t  20 cc 

o f  98% a lc o h o l reduced  th e  a m p litu d e  o f  GSRs e l i c i t e d  to  v e rb a l  s t i m u l i .  

T h e ir  c o n c lu s io n  was t h a t  a lc o h o l  i s  an  a n t ia n x ie ty  a g e n t .  C oopersm ith  

(1964) found t h a t  th e  d i f f e r e n c e s  in  re sp o n s iv e n e s s  to  h ig h  and  low
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a f f e c t  words was s m a lle r  in  s u b je c t s  r e c e iv in g  a lc o h o l .  However, he 

a ls o  re p o r te d  th a t  th e  a b s o lu te  GSR to  b o th  ty p e s  o f words was g r e a te r  

a f t e r  0 .86  ml o f 43% a lc o h o l  p e r  k ilo g ram . McDonnell and Beach (1968) 

found th a t  th e  am p litu d e  o f a c o n d itio n e d  GSR was a l s o  reduced  by a lc o h o l,  

A lthough i t  canno t be c o n c lu s iv e ly  s t a t e d  from GSR d a ta  t h a t  a lc o h o l 

reduces  a n x ie ty ,  th e  m a jo r i ty  o f s tu d ie s  w ith  GSR and a lc o h o l in d ic a te  

th a t  a t  m odera te  doses a lc o h o l red u ce s  GSR a m p litu d e . C o n f lic t in g  

r e s u l t s  may be  due to  limb e f f e c t s .

L i t t l e  work has been  done on th e  e f f e c t s  o f a lc o h o l on 

m uscle re s p o n s e s , and w hat has been  done p r e s e n ts  c o n t r o v e r s i a l  r e s u l t s . 

A lcohol i s  c l a s s i f i e d  as a  d e p r e s s a n t ,  and one w ould ex p ec t to  f in d  a 

re d u c tio n  in  m uscle  te n s io n  fo llo w in g  a lc o h o l in ta k e .  R e su lts  have 

been re p o r te d  to  th e  c o n t ra ry .  D octor and P e rk in s  (1961) r e p o r te d  

th a t  a f t e r  s u b je c t s  had r e c e iv e d  doses  o f 0 .5  m i l l i l i t e r s  o f a lc o h o l 

pe r k ilo g ram , th ey  m a in ta in e d  th e  l e v e l  o f r e s t i n g  to n u s  which was 

e s ta b l is h e d  d u rin g  th e  i n i t i a l  r e s t  p e r io d .  In  c o n t r a s t ,  Ss who had 

re c e iv e d  no a lc o h o l re la x e d  as  th e  ex perim en t p ro g re s se d  compared 

w ith  t h e i r  i n i t i a l  r e s t i n g  l e v e l .  F u r th e r  work needs to  be done to  

c l a r i f y  th e  e f f e c t s  o f a lc o h o l on EMG a c t i v i t y .  The r e s u l t s  o f D octor 

and P e rk in s  m ight be e x p la in e d  by th e  f a c t  t h a t  th e  e f f e c t s  o f a lc o h o l 

d u rin g  th e  ascen d in g  lim b p h ase  a r e  th o s e  o f  a  s t im u la n t .  S u b je c ts  a re  

happy and t a l k a t i v e  and p h y s io lo g ic a l ly  a c t iv a t e d .  H e a rt r a t e  

I n c r e a s e s ;  EEG a c t iv a t io n  i s  s e e n ; a lc o h o l d iu r e s i s  i s  p r e s e n t .

In  c o n t r a s t ,  on th e  d escen d in g  lim b , s u b je c t s  a re  t i r e d  and d e p re s se d ;

EEG re tu r n s  to  b a s e l in e ;  and h e a r t  r a t e  b e g in s  to  s lo w .
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S ta tem en t o f th e  Problem  

The combined e f f e c t s  o f  f a i l u r e  and a lc o h o l upon memory 

and perform ance on th e  a scen d in g  and d escen d in g  lim bs o f  th e  b lood  

a lc o h o l cu rve  a re  o f  im p o rtan ce  f o r  s e v e r a l  r e a s o n s . I f ,  i n  f a c t ,  

th e  e f f e c t s  o f f a i l u r e  a r e  found to  be m i t ig a te d  by a lc o h o l ,  th e n  

some e m p ir ic a l  in s ig h t  in t o  re a so n s  f o r  d r in k in g  may b e  g a in e d . There 

a re  a ls o  p r a c t i c a l  a s p e c ts  to  such  a  s tu d y .  Thousands a r e  k i l l e d  each 

y e a r  on th e  highw ays b eca u se  o f  drunken d r i v e r s .  In  a l l  p r o b a b i l i t y ,  

th ey  a re  s t i l l  on th e  a scen d in g  lim b when th e y  le a v e  a  p a r ty  o r  

t h e i r  f a v o r i t e  d r in k in g  s p o t .  P rev io u s  r e s e a r c h  in d i c a te s  th a t  

g r e a te r  im pairm ent o ccu rs  i n  s e n s o ry , m otor and c o g n i t iv e  fu n c tio n in g  

on th e  ascen d in g  lim b . I f  a  p e rso n  g e t s  b eh in d  th e  w heel on th e  

a scen d in g  lim b , he i s  i n  e f f e c t  becom ing more and more im p aired  a s  

tim e  goes by u n t i l  he p e a k s . Even i f  a  law  enforcem ent o f f i c e r  s to p s  

such  an in d iv id u a l ,  th e  in d iv id u a l  may n o t have ab so rb ed  enough a lc o h o l 

a t  t h a t  p o in t  to  q u a l i f y  as l e g a l ly  in to x ic a t e d .  I f  he i s  tu rn e d  

lo o se  b e fo re  he re a c h e s  p eak , he  may go r i g h t  on a b so rb in g  and 

ascen d in g  and becoming more im p a ire d . However, i f  a  p e rso n  must 

"p a s s"  a  s im p le  t e s t  b e fo re  h i s  c a r  can be  s t a r t e d ,  th e n  he m ight n o t 

g e t  on th e  ro ad  a t  a l l .  I f  he  does and i s  s to p p e d , a  b a t t e r y  o f s im p le  

t e s t s  o r  p e rh ap s j u s t  one t e s t  i t s e l f ,  co u ld  b e  a d m in is te re d  to  th e  

s u s p e c t .  I f  d i f f e r e n t i a l  e f f e c t s  betw een  ascen d in g  and d escen d in g  lim bs 

co u ld  be i d e n t i f i e d ,  th e n  an  a r r e s t i n g  o f f i c e r  cou ld  d e t a in  th e  d r in k 

in g  d r iv e r  u n t i l  such  a  p o in t  on th e  d escen d in g  lim b t h a t  im pairm ent 

no lo n g e r  e x i s t s .  Concept i d e n t i f i c a t i o n  i s  an  exam ple o f  a  s im p le  

c o g n i t iv e  ta s k  t h a t  m igh t be  u sed  to  e s t a b l i s h  im p airm en t.
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I t  i s  h y p o th e s iz e d  t h a t :

1) Perform ance on a  concep t i d e n t i f i c a t i o n  ta s k  o f norm al 

s u b je c ts  who re c e iv e  a lc o h o l w i l l  be im p a ired , fo llo w in g  I n ta k e  o f 

a m oderate dose o f  a lc o h o l .

S ince  i t  i s  known from  o th e r  s tu d ie s  th a t  th e  e f f e c t s  o f 

a lc o h o l on c o g n it iv e  fu n c t io n in g  a re  dependent on b o th  th e  l e v e l  o f 

a lc o h o l in  th e  b lood  and w heth er th e  s u b je c t  i s  on th e  a scen d in g  

o r d escend ing  lim b of th e  b lood  a lc o h o l c u rv e , b o th  b lood  a lc o h o l 

le v e l  and lim b of th e  b lood  a lc o h o l cu rv e  must be ta k e n  in to  a c c o u n t.

l a )  I t  i s  h y p o th e s iz e d  th a t  perform ance on a  co n cep t id e n 

t i f i c a t i o n  problem  w i l l  be im p a ired  a t  a  b lood  a lc o h o l l e v e l  o f  0.09% 

on th e  ascen d in g  lim b o f th e  b lo o d  a lc o h o l cu rve  (a b s o rp tio n  p h a s e ) .

lb )  I t  i s  h y p o th e s iz e d  th a t  perfo rm ance on a  co n cep t i d e n t i 

f i c a t i o n  problem  w i l l  n o t be im paired  a t  a b lood  a lc o h o l l e v e l  o f 0.09% 

on th e  d escend ing  lim b o f th e  b lood  a lc o h o l cu rv e  ( e l im in a t io n  p h a s e ) .

I c )  I t  i s  f u r th e r  h y p o th e s iz e d  th a t  perfo rm ance on a 

concep t i d e n t i f i c a t i o n  problem  w i l l  be more Im paired  a t  0.09% on th e  

ascen d in g  lim b o f th e  b lood  a lc o h o l cu rv e  th a n  a t  0.09% on th e  

descend ing  lim b of th e  b lood  a lc o h o l cu rv e .

The e f f e c t s  o f f a i l u r e  on an i n i t i a l  ta s k  have been  shown to  

produce s t r i k i n g  decrem en ts on l a t e r  perform ance o f  th e  same o r  a 

s im i la r  t a s k .  However, th e  f a i l u r e  s e t  th a t  i s  to  b e  induced  i n  t h i s  

s tu d y  must a l s o  ta k e  i n t o  acco u n t s ta te -d e p e n d e n t  e f f e c t s .

2) I t  i s  h y p o th e s iz e d  th a t  p r io r  f a i l u r e  w i l l  p roduce 

im pairm ent i n  perfo rm ance on a  co n cep t i d e n t i f i c a t i o n  ta s k .

2a) I t  i s  h y p o th e s iz e d  th a t  s u b je c t s  in  th e  p la ceb o  group
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w i l l  be  more im p aired  by th e  f a i l u r e  s e t  in  P hase I I  r e l a t i v e  to  th e  

s u b je c t s  in  th e  su c c e ss  s e t  g roup .

2b) I t  i s  h y p o th e s iz e d  t h a t  s u b je c t s  in  th e  a lc o h o l group 

w i l l  be  more im p aired  by th e  f a i l u r e  s e t  r e l a t i v e  to  th e  s u b je c ts  in  

th e  a lc o h o l group in  th e  s u c c e s s  s e t  g roup .

2c) I t  i s  a ls o  h y p o th e s iz e d  th a t  due to  th e  lim b e f f e c t s  o f 

a lc o h o l ,  th e  f a i l u r e  s e t  w i l l  have a g r e a t e r  im pact on s u b je c t s  te s t e d  

on th e  a scen d in g  lim b th a n  on s u b je c t s  t e s t e d  on th e  descen d in g  lim b .

2d) I t  i s  h y p o th e s iz e d  t h a t  f a i l u r e  under th e  a lc o h o l con

d i t io n  w i l l  have a g r e a t e r  e f f e c t  on th e  s u b je c t s  th a n  f a i l u r e  in  th e  

p laceb o  c o n d i t io n .

S e v e ra l p r e d ic t io n s  can a ls o  be made f o r  th e  p sy c h o p h y s io lo g i-  

c a l  d a ta .  P r e d ic t io n s  a r e  made on th e  b a s i s  o f  th e  w id e ly  h e ld  th e o ry  

th a t  a lc o h o l red u ce s  a n x ie ty  and te n s io n  in  humans.

3) I t  i s  h y p o th e s iz e d  t h a t  a lc o h o l  w i l l  a f f e c t  e l e c t r o 

m yographic a c t i v i t y .

3a) On th e  ascen d in g  lim b th e r e  w i l l  be  l i t t l e  change in  

EMG a c t i v i t y .  T here  i s ,  i f  a n y th in g , a  s l i g h t  a ro u s a l  e f f e c t  seen  

in  p sy c h o p h y s io lo g ic a l a c t i v i t y  on th e  a scen d in g  lim b .

3b) On th e  d escend ing  lim b , i t  i s  h y p o th e s iz e d  th a t  th e r e  

w i l l  be  a d e p re s s io n  o f  EMG a c t i v i t y  in  l i n e  w ith  th e  f in d in g s  th a t  

a lc o h o l shows d e p re s s a n t  e f f e c t s  on th e  d escen d in g  lim b .

3c) For th o se  n o t  r e c e iv in g  a lc o h o l ,  b u t  r e c e iv in g  f a i l u r e  

s e t ,  EMG a c t i v i t y  w i l l  in c re a s e  o v e r tim e  d u rin g  Cl p erfo rm ance .

3d) For th o s e  r e c e iv in g  b o th  a lc o h o l and f a i l u r e  s e t ,  EMG 

le v e l s  w i l l  be n o t  as  g r e a t  a s  b u t in  th e  same d i r e c t io n  as  th o s e  

r e c e iv in g  a s u c c e s s  s e t .



16

In re g a rd  to  SCR a c t i v i t y  s e v e r a l  h y p o th eses  a r e  a ls o  made.

4) I t  i s  h y p o th e s iz e d  th a t  a lc o h o l w i l l  d e p re ss  SCR a c t i v i t y .

4a) I t  i s  h y p o th e s iz e d  t h a t  a  g r e a t e r  d e p re s s io n  of SCR 

a c t i v i t y  w i l l  o ccu r on th e  d escen d in g  lim b th a n  on th e  a scen d in g  lim b .

4b) S ig n i f i c a n t  in c r e a s e s  in  SCR w i l l  be seen  d u rin g  th e  

concep t i d e n t i f i c a t i o n  ta s k  com pared to  th e  r e s t  p e r io d .

In  summary, t h i s  s tu d y  w i l l  t e s t  th e  h y p o th e se s  t h a t  b o th  

a lc o h o l and s e t  w i l l  a f f e c t  perfo rm an ce  on a  c o g n i t iv e  t a s k .  I t  i s  

ex p ec ted  th a t  g r e a t e r  im pairm ent w i l l  be  seen  on th e  a scen d in g  lim b 

th an  on th e  d escend ing  lim b . I t  i s  a ls o  p r e d ic te d  t h a t  a lc o h o l w i l l  

red u ce  te n s io n ,  a  b y -p ro d u c t o f  th e  f a i l u r e  s e t ,  a s  m easured by 

p sy c h o p h y s io lo g ic a l in d ic e s .



CHAPTER I I

METHOD

S u b je c ts

S u b je c ts  w ere 40 norm al h e a l th y  m ale v o lu n te e r s ,  ran g in g  in  

age from 21 to  35. They w ere p a id  $10 each  f o r  t h e i r  p a r t i c i p a t i o n .  

They were g ra d u a te  s tu d e n ts  and law s tu d e n ts  from th e  U n iv e rs i ty  o f 

Oklahoma and Oklahoma C ity  U n iv e r s i ty .  They w ere l i g h t  to  m oderate 

s o c ia l  d r in k e r s ,  and a  re c o rd  was k e p t o f th e  d r in k in g  h a b i t s  o f each 

s u b je c t .  At th e  tim e  each  s u b je c t  s ig n e d  up f o r  th e  s tu d y , he was 

to ld  n o t to  d r in k  a lc o h o l ,  ta k e  m e d ic a tio n s , d ru g s , o r s t im u la n ts  th e  

n ig h t  b e fo re  t e s t i n g .  He was a l s o  to ld  to  g e t  a  r e g u la r  n i g h t 's  s le e p  

th e  n ig h t b e fo re .  He was I n s t r u c te d  to  e a t  a  l i g h t  meal fo u r  hours 

b e fo re  t e s t i n g ,  b u t to  r e f r a i n  from  e a t in g  o r  d r in k in g  an y th in g  a f t e r  

t h a t .

D esign

The e x p e r im e n ta l d e s ig n  was a  2 X 2 X 2 f a c t o r i a l  d e s ig n  w ith  

two drug le v e ls  (p lac eb o  and a l c o h o l ) , two m is in fo rm a tio n  feedback  

c o n d itio n s  (0% m is in fo rm a tio n  feedback  and 50% m is in fo rm a tio n  feedback) 

and two p o in ts  on th e  b lood  a lc o h o l c o n c e n tra t io n  curve (0.09% on th e  

a scen d in g  lim b and 0.09% on th e  descend ing  lim b) w ith  s u b je c ts  b e in g  

random ly a s s ig n e d  to  one o f th e  e ig h t  c e l l s .  The e ig h t  eq u a l groups 

each  c o n ta in e d  f iv e  s u b je c t s .
17
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P roced u re

When th e  s u b je c t  a r r iv e d  a t  th e  la b o ra to ry  on th e  day o f th e  

s tu d y , he  was to ld  t h a t  th e  experim en t in v o lv e d  a lc o h o l ,  concep t i d e n t i 

f i c a t i o n ,  and p sy c h o p h y s io lo g ic a l m easu res. Then th e  s te p s  o u t l in e d  in  

T ab le  1 w ere fo llo w e d . Each s u b je c t  f i r s t  s ig n e d  a  co n sen t form and 

was w eighed . He a l s o  com pleted  a  p e rs o n a l d a ta  s h e e t  c o n ta in in g  

q u e s tio n s  abou t h i s  in d iv id u a l  d r in k in g  h i s to r y  such  as age o f  o n se t 

o f  d r in k in g ,  amount and ty p e  o f  a lc o h o l p r e s e n t ly  consumed, and freq u en cy  

o f  d r in k in g .

Sk in  s u r f a c e  e le c t r o d e s  w ere th en  a p p l ie d .  Two G rass e le c t r o d e s  

w ere a t ta c h e d  to  th e  s u b j e c t 's  fo re h e a d  in  a  s ta n d a rd  f r o n t a l i s  m uscle 

p lacem ent (one in c h  up and one in c h  over from  th e  b r id g e  o f th e  nose) to  

m easure f r o n t a l i s  e le c tro m y o g ra p h ic  a c t i v i t y  (EMG) (D a v is , 1 952 ).

Two G rass e le c t ro d e s  w ere a l s o  a t ta c h e d  to  th e  th r o a t  to  m easure 

la ry n g e a l  EMG. Two Beckman s i l v e r  s i l v e r - c h l o r i d e  s k in  e le c t ro d e s  w ere 

p la ced  on th e  v o la r  s u r f a c e s  o f  th e  d i s t a l  p h a lan x  o f th e  f i r s t  and 

second f in g e r s  o f  th e  non-dom inant hand (Lykken & V enab les, 1971) fo r  

m easurem ent o f b o th  to n ic  s k in  conductance (SCL) and GSR. The ground 

e le c t r o d e  was a p p lie d  to  th e  r i g h t  fo rearm  on th e  bony prom inence n e a r 

th e  elbow bend. An 8 -ch an n e l Beckman Type-R O ffn e r  Dynograph p a ire d  

w ith  an Ampex FM ta p e  r e c o rd e r  was used f o r  re c o rd in g  th e  psychophysio 

lo g i c a l  d a ta .  The e le c t r o d e  hookup was fo llo w ed  by a  f iv e -m in u te  r e s t  

p e r io d  to  e s t a b l i s h  each  s u b j e c t 's  b a s e l in e  l e v e l  f o r  EMG, SCL, and GSR.

A f te r  th e  e le c t r o d e  hookup and r e s t  p e r io d ,  each s u b je c t  then  

com pleted b o th  th e  v o c a b u la ry  t e s t  and a b s t r a c t io n  t e s t  o f th e  S h ip le y  

I n s t i t u t e  o f L iv in g  S c a le  in  o rd e r  to  o b ta in  a  b a s e l in e  l e v e l  f o r
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TABLE 1 

M E T H O D

TESTING ORDER

A. C o n tro l P e rio d

1. S ign co n sen t form , w eigh , and com plete  p e rs o n a l  d a ta  s h e e t

2 . P sy c h o p h y s io lo g ic a l hookup and r e s t  p e r io d  (5 m in s .)

3. Complete S h ip le y  v o cab u la ry  (10 m in s .)  and a b s t r a c t  (10 m in s .)

4. Complete Eysenck P e r s o n a l i ty  In v e n to ry  (Form A)

5. Complete Concept I d e n t i f i c a t i o n  P hase I

6. P r a c t i c e  b r e a th  b e fo re  d r in k in g

B. A scending Limb o f th e  Blood A lcoho l Curve

7. B egin D rin k in g  (15 m in s .)

8 . F i r s t  B rea th  (u s u a lly  in v a l id )

9 . Second B rea th  (u s u a lly  v a l id )

10. T h ird  B rea th

11. F o u rth  B rea th

12. P sy c h o p h y s io lo g ic a l R es t P e r io d  (5 m in s .)  o r Concept I d e n t i f i c a 
t i o n  Phase I I

13. F i f t h  B rea th

14. S ix th  B rea th

C. D escending Limb

15. Seventh  B rea th

16. E ig h th  B rea th

17. N in th  B rea th

18. P sy c h o p h y s io lo g ic a l R est P e rio d  (5 m in s .)  o r  C oncept I d e n t i f i c a 
t i o n  Phase I I

19. T enth  B rea th
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i n t e l l e c t u a l  fu n c t io n in g .  These s c o re s  can  be  c o n v e rte d  to  W A IS-equivalent 

IQ s c o re s  u s in g  th e  t a b le s  d ev e lo p ed  by P au lso n  and L in  (1 9 7 0 ). The 

Eysenck P e r s o n a l i ty  In v e n to ry  (Form A) was a l s o  a d m in is te re d  to  d e te rm in e  

b a s e l in e  l e v e l s  o f  th e  p e r s o n a l i ty  v a r i a b le s  o f  e x t ro v e r s io n  and n e u ro -  

t i c i s m  t h a t  may i n t e r a c t  w ith  a lc o h o l  and acco u n t f o r  d i f f e r e n c e s  i n  

perfo rm ance betw een g ro u p s . A na ly ses  o f v a r ia n c e  w ere perfo rm ed  by 

S h ip le y  and Eysenck s c o re s  to  r u l e  o u t s i g n i f i c a n t  d i f f e r e n c e s  due to  

th e se  v a r i a b le s .  The groups d id  n o t  s i g n i f i c a n t l y  d i f f e r  on th e s e  

s c o r e s .

A f te r  th e  i n i t i a l  fo rm s, t e s t s  and r e s t  p e r io d  had been  co m p le ted . 

Phase  I  o f th e  co n cep t i d e n t i f i c a t i o n  ta s k  began and th e  f i r s t  problem  

was p re s e n te d  to  th e  s u b je c t .  The s u b je c t  was r e q u ir e d  to  c l a s s i f y  

a  s e r i e s  o f s tim u lu s  s l i d e s  c o n ta in in g  g e o m e tr ic a l d e s ig n s  i n t o  two 

c a t e g o r ie s ,  th e  p o s i t i v e  and n e g a t iv e  in s ta n c e s  o f  th e  co n cep t u s in g  a  

d i s ju n c t iv e  r u l e .  The s tim u lu s  p o p u la tio n  o f 2 X 2 in c h ,  35 mn. c o lo r  

s l i d e s  v a r ie d  a lo n g  fo u r  d im e n s io n s , each  c o n ta in in g  th r e e  le v e l s  o r  

a t t r i b u t e s .  They w ere c o lo r  ( r e d ,  y e llo w , and b l u e ) ,  s i z e  ( s m a l l ,  

medium, and l a r g e ) ,  shape  ( s q u a re ,  hexagon , and c i r c l e ) ,  and number 

(o n e , two, o r  th r e e  o b j e c t s ) .  The t o t a l  s tim u lu s  p o p u la tio n  in c lu d e d  

3^ * 81 s t im u l i .

B efo re  g o in g  on to  d is c u s s  th e  e x a c t p ro p o r t io n s  o f th e  compo

s i t i o n  o f th e  s t im u lu s  p o p u la t io n ,  a  few p o in ts  w i l l  b e  d is c u s s e d  

abou t th e  lo g ic  b eh ind  th e  c o m p o s itio n . R ecen t work (E k s tra n d , W a llac e ,

& Underwood, 1966) h a s  le d  to  th e  fo rm a tio n  o f  a  freq u en cy  th e o ry  o f 

v e r b a l  d is c r im in a t io n  le a r n in g .  The b a s ic  assum ption  o f  t h e i r  th e o ry  

i s  t h a t  ^ s  can d i s c r im in a te  s u b je c t iv e  d i f f e r e n c e s  in  th e  f re q u e n c ie s
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of p r e s e n ta t io n  o f any two item s x and y . The s u b je c t  i s  th en  a b le  to  

d is c r im in a te  c o r r e c t  from  in c o r r e n t  item s in  th e  v e rb a l  d is c r im in a t io n  

l i s t s .  In  a concep t i d e n t i f i c a t i o n  t a s k ,  d is c r im in a t io n s  a r e  r e q u ir e d  

and each  a t t r i b u t e  i s  p re s e n te d  a  c e r t a in  number o f tim es in  r e l a t i o n  

to  o th e r  a t t r i b u t e s .  At l e a s t  two d is c r im in a t io n s  a r e  r e q u ir e d  o f th e  

He must d is c r im in a te  betw een p o s i t i v e  and n e g a t iv e  s t im u l i  to  

perform  th e  ta s k  s u c c e s s f u l ly .  He must a l s o  d is c r im in a te  betw een 

re le v a n t  and i r r e l e v a n t  s t im u l i  in  o rd e r  to  perfo rm  c o r r e c t ly .  These 

d is c r im in a t io n s  le a d  to  s o lu t io n  o f  th e  problem .

The n a tu r a l  p o p u la t io n  o f  s t im u l i  h as  a  co m p o sitio n  b e a r in g  th e  

r a t i o  1 :2 :2 ;4  betw een th e  TT (b o th  c h a r a c t e r i s t i c s  a r e  p r e s e n t  and a re  

p o s i t i v e  exam ples o f th e  c o n c e p t) , TF ( th e  f i r s t  c h a r a c t e r i s t i c  i s  

p re s e n t  and i s  a  p o s i t i v e  exam ple o f  th e  c o n c e p t; th e  second i s  n o t ) ,

FT ( th e  f i r s t  c h a r a c t e r i s t i c  i s  n o t a  p o s i t i v e  exam ple o f  th e  c o n c e p t, 

b u t th e  second i s ) ,  and FF ( n e i th e r  o f th e  c h a r a c t e r i s t i c s  t h a t  a re  

exam ples o f  th e  co n cep t a re  p r e s e n t)  c la s s e s  r e s p e c t iv e ly .  The n a tu r a l  

p o p u la tio n  w ould c o n ta in  1 o u t o f  9 TTs, 2 o u t o f  n in e  T Fs, 2 o u t of 

9 FTs, and 4 o u t o f  9 FFs. In  th e  c a se  o f  th e  d i s ju n c t iv e  p ro b lem s, 

th e  n a tu r a l  p o p u la tio n  y ie ld s  a  5 :4  r a t i o  betw een p o s i t i v e  and n e g a t iv e  

in s ta n c e s .  To com pensate f o r  t h i s ,  s l i g h t  a l t e r a t i o n s  in  th e  u s u a l 

r a t i o  w ere made so  th a t  ^ s  w ere p re s e n te d  w ith  an  e q u a l number o f 

p o s i t i v e s  and n e g a t iv e s .  In  a  g roup of 81 s t i m u l i ,  th e  n a t u r a l  p o p u la tio n  

c o n ta in s  u n eq u a l numbers o f  s t im u l i  in  each c a te g o ry .  T here  a r e  9 TTs,

18 TFs, 18 FTs, and 36 FFs. I f  t h i s  i s  a l t e r e d  to  14 TTs, 13 T F s, 13 FTs, 

and 40 FFs, th e n  th e r e  w i l l  be an e q u a l number o f  p o s i t i v e  (TT +  TF +

FT » 40) and n e g a t iv e  (FF « 40) in s t a n c e s ,  and each  p o s i t i v e  t r u t h  t a b le



22

c a te g o ry  w i l l  be a lm ost e q u a l ly  r e p re s e n te d .

To b a la n c e  f o r  a t t r i b u t e  s a l i e n c e ,  two s e t s  o f  r e le v a n t  

a t t r i b u t e s  w ere u se d . The s o lu t io n  f o r  th e  f i r s t  problem  was on e-y e llo w  

and f o r  th e  second problem  was s m a l l - s q u a re . Thus, two a t t r i b u t e s  from 

each  o f  th e  fo u r  d im ensions was r e p re s e n te d  in  th e  two s o lu t i o n s .  A lso , 

a  h ig h ly  s a l i e n t  a t t r i b u t e  was p a ire d  w ith  one o f low s a l i e n c e .  C olor 

and shape a re  equal in salience as are number and size (Clayton, Merryman 

& Leonard, 1969; Fishbein, Kaygood, & Frieson, 1970).

The s tim u lu s  p a t te r n s  w ere r e a r - p r o je c te d  w ith  a  35 mm. Kodak 

C aro u se l p r o je c to r  one a t  a  tim e  o n to  a  v iew ing  s c re e n  p la ced  d i r e c t l y  

in  f r o n t  o f  th e  s u b je c t .  A sm a ll  re sp o n se  box c o n ta in in g  two b u tto n s  

and two feedback  l i g h t s  was p la c e d  in  f r o n t  o f  th e  s u b je c t .  The two 

b u tto n s  w ere la b e le d  "Yes" ( p o s i t i v e )  and "No" (n e g a tiv e )  to  in d i c a te  

w h eth er a  p a t te r n  cou ld  be  c l a s s i f i e d  as an exam ple o r  nonexam ple o f th e  

c o n c e p t, r e s p e c t iv e ly .  I f  th e  s u b j e c t 's  re sp o n se  was c o r r e c t ,  th e  l i g h t  

came on . I f  h i s  guess  was in c o r r e c t  th e  l i g h t  above th e  o p p o s ite  

b u tto n  came on. D uring P hase  I  th e  s u b je c ts  in  th e  su c c e ss  s e t  re c e iv e d  

c o r r e c t  feedback  100% o f th e  tim e . S u b je c ts  in  th e  f a i l u r e  s e t  re c e iv e d  

c o r r e c t  feedback  on ly  50% o f th e  tim e . The p a t t e r n  of s tim u lu s  p r e s e n ta 

t io n  was random w ith  th e  e x c e p tio n  th a t  ru n s  o f th e  same c a te g o ry  

( p o s i t i v e  o r  n e g a t iv e  in s ta n c e s )  w i l l  be l im i te d  to  f i v e .  M is in fo rm a tio n  

feed b ack  a l s o  o c c u rre d  random ly .

S u b je c ts  w ere a llo w ed  as  much tim e  as  th ey  w ished  to  re sp o n d .

The s u b j e c t 's  re s p o n s e s ,  th e  c o r r e c t  re s p o n s e s ,  and th e  s u b j e c t 's  

re sp o n se  tim e f o r  each  t r i a l  w ere re c o rd e d  by a  H ew le tt-P ack ard  D ig i t a l  

R ecorder Model Number 362A. The sequence o f  tim in g  f o r  th e  s l i d e s  and



23

feedback  f o r  each t r i a l  was c o n t ro l le d  by a  sy stem  of BRS F o rin g e r 

s o l i d - s t a t e  lo g ic  u n i t s .

The s u b je c t  was i n s t r u c te d  in  d e t a i l  ab o u t th e  n a tu re  of th e  

s t im u l i ,  co n cep ts  in  g e n e r a l ,  and th e  d i s ju n c t iv e  r u l e  ( s e e  Appendix A 

fo r  e x a c t i n s t r u c t i o n s ) . I t  was e x p la in e d  th a t  th e  e x p e r im e n ta l ta s k  

was to  id e n t i f y  th e  two r e le v a n t  a t t r i b u t e s  by a t te m p tin g  to  choose 

c o r r e c t ly  th e  p o s i t i v e  s t im u lu s  on each t r i a l .  The t e s t  t r i a l s  th en  

began and c o n tin u e d  u n t i l  th e  ^  met a  c r i t e r i o n  o f 16 c o r r e c t  c o n se c u tiv e  

re sp o n ses  o r  u n t i l  t r i a l  160 was reach ed  w ith o u t s o lu t i o n .

At th e  te rm in a t io n  o f th e  f i r s t  p rob lem , th e  s u b je c t  began to  

d r in k .  Blood a lc o h o l l e v e l s  w ere an a ly zed  by means o f re p e a te d  b re a th  

sam ples u s in g  th e  S tephenson  Model 700 B re a th a ly z e r .  I n s t r u c t io n s  

w ere g iven  to  th e  s u b je c t s  on th e  u se  o f th e  B re a th a ly z e r .  A p r a c t ic e  

b re a th  was ta k e n  b e fo re  d r in k in g  and a l l  ^ s  r e g i s t e r e d  an i n i t i a l  b lood 

a lc o h o l l e v e l  (BAL) o f  0.00%. A lcohol s u b je c t s  r e c e iv e d  1 .3 2  m i l l i l i t e r s  

o f  95% USP e th a n o l p e r  k ilo g ram  of body w e ig h t mixed w ith  fo u r  p a r t s  

o ran g e  j u i c e .  T h is dose i s  c a lc u la te d  to  produce a  peak  b lood a lc o h o l 

l e v e l  o f  0.11% (Jones & Vega, 1972). P laceb o  s u b je c t s  re c e iv e d  th e  same 

amount o f l i q u id  a s  a lc o h o l  s u b je c t s  b u t re c e iv e d  o n ly  f iv e  m i l l i l i t e r s  

o f  a lc o h o l f lo a t e d  on to p  o f th e  j u i c e  to  mask th e  f a c t  th a t  th ey  w ere 

n o t r e c e iv in g  a  la rg e  dose o f  a lc o h o l .  S u b je c ts  w ere a l s o  to ld  t h a t  

th e y  would r e c e iv e  one o f  s e v e r a l  doses o f  a lc o h o l .  S u b je c ts  w ere 

g iven  f i f t e e n  m in u tes  to  consume t h e i r  d r in k s .  D rin k in g  tim e was 

c o n t ro l le d  by g iv in g  o n e - th i r d  o f th e  t o t a l  amount ev e ry  f iv e  m in u te s . 

S u b je c ts  w ere asked to  r i n s e  t h e i r  mouths im m ediate ly  a f t e r  th ey  

f in i s h e d  d r in k in g  to  c l e a r  t h e i r  mouths o f  any r e s id u a l  a lc o h o l .
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R epeated b re a th  sam ples w ere ta k e n  a t  I n te r v a l s  o f a p p ro x im a te ly  seven 

m inutes u n t i l  th e  s u b je c t  reach ed  a  b lood  a lc o h o l l e v e l  of 0.08%, w hich 

was u s u a l ly  30 to  45 m in u tes  a f t e r  d r in k in g .  Those s u b je c t s  in  th e  

ascen d in g  limb group and t h e i r  p la ceb o  c o n t ro l s  w ere t e s t e d  a g a in  

(Phase I I  o f th e  concep t i d e n t i f i c a t i o n  ta s k )  in  th e  0.08% to  0.10% 

ran g e . The s u b je c t s  and t h e i r  p la ceb o  c o n t ro l s  who w ere to  b e  te s t e d  

on th e  descen d in g  lim b w ere t e s t e d  a f t e r  th ey  had peaked and had  two 

re a d in g s  a t  0.09% and i t  was e s ta b l i s h e d  th a t  th ey  w ere d e sc e n d in g .

Blood a lc o h o l l e v e l s  w ere c h a r te d  f o r  each  s u b je c t s .  P lac eb o  c o n t ro ls  

f a i l e d  to  produce re a d in g s  on th e  B re a th a ly z e r .

The concep t I d e n t i f i c a t i o n  problem  p ro ced u re  in  Phase I I  was 

i d e n t i c a l  to  th e  problem  d e s c r ib e d  f o r  P hase I  w ith  th e  e x c e p tio n  th a t  

no m is in fo rm a tio n  feed b ack  was g iv e n . The problem  s o lu t io n  was changed. 

The r e le v a n t  a t t r i b u t e s  w ere s m a l l- s q u a re .  S lid e s  w ere random ized a g a in  

so th a t  th e  o rd e r  o f p r e s e n ta t io n  o f  th e  s l i d e s  was n o t  th e  sam e. 

P h y s io lo g ic a l  re c o rd in g s  w ere made d u r in g  th e  p e r io d  a f t e r  d r in k in g ,  

d u rin g  t e s t i n g  and a f t e r  t e s t i n g .  A sc h em a tic  o f th e  s tu d y  i s  p re se n te d  

in  F ig u re  1.

S t a t i s t i c a l  A n a ly s is

An a n a ly s is  o f  v a r ia n c e  approach  was ta k e n . C e r ta in  o f th e  

s p e c i f i c  com parisons o f  th e  s tu d y  w ere made w ith in  th e  same s u b je c t  and 

c e r t a in  w ere made a c ro s s  d i f f e r e n t  s u b je c t s .  The in f lu e n c e  o f  a lc o h o l 

was s tu d ie d  a c ro s s  two in d e p en d en t groups as  w ere th e  e f f e c t s  o f fe e d 

back and th e  e f f e c t s  o f lim b o f th e  a lc o h o l a b s o rp tio n  c u rv e . The e f f e c t s  

o f th e  d i f f e r e n t  tim e p e r io d s  upon re sp o n se s  w ere in v e s t ig a t e d  w ith in  

s u b je c t s .
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CHAPTER I I I

RESULTS

T his s e c t io n  i s  d iv id e d  in to  two p a r t s .  The r e s u l t s  o f  th e  

co n cep t i d e n t i f i c a t i o n  ta s k  a r e  p re s e n te d  f i r s t .  Then, th e  r e s u l t s  

from  th e  p sy c h o p h y s io lo g ic a l a n a ly se s  fo llo w .

C oncept I d e n t i f i c a t i o n  D ata 

Four m easures w ere used  f o r  a n a ly s i s  o f  th e  co n cep t i d e n t i 

f i c a t i o n  d a ta .  They w ere t r i a l s  to  c r i t e r i o n ,  e r r o r s  to  c r i t e r i o n ,  

p e rc e n ta g e  o f  e r r o r s  f o r  number o f  t r i a l s  to  c r i t e r i o n ,  and mean 

re sp o n se  tim e . Phase I  d a ta  w ere o m itte d  from th e  a n a ly se s  p re s e n te d  

h e re  f o r  two r e a s o n s . F i r s t l y ,  th e  P hase I  co n cep t i d e n t i f i c a t i o n  ta s k  

was th e  s e t- in d u c in g  ta s k  and produced  a r t i f i c i a l  r e s u l t s .  H a lf  o f  th e  

s u b je c t s  a u to m a tic a l ly  re c e iv e d  a s c o re  o f  160 t r i a l s  b eca u se  th ey  

re c e iv e d  an u n so lv a b le  problem  ( f a i l u r e  s e t ) .  S econd ly , Phase I  i s  

t r a d i t i o n a l l y  excluded  from a n a l y s i s .  T h e re fo re , th e  a n a ly s e s  p re se n te d  

h e re in  in c lu d e  o n ly  P hase I I  t e s t  d a ta .  A ^  t e s t  f o r  number o f  t r i a l s  

to  c r i t e r i o n  and number o f  e r r o r s  to  c r i t e r i o n  showed t h a t  th e r e  w ere 

no d i f f e r e n c e s  f o r  P hase I  betw een a lc o h o l and p la ceb o  g roups =

0 .703  and _t = 0 .640  r e s p e c t iv e l y ) .

T r i a l  and e r r o r  s c o re s  w ere b o th  t e s t e d  f o r  n o rm a lity  and 

hom ogeneity  o f  v a r ia n c e .  These t e s t s  w ere perform ed  f o r  raw d a t a ,

26
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sq u a re  ro o t  t ra n s fo rm s , and lo g  tra n s fo rm s . T r i a l  d a ta  showed a 

b im odal d i s t r i b u t i o n .  C r i t e r io n  fo r  s o lu t io n  o f  th e  problem  was 

e i t h e r  16 c o r r e c t  c o n se c u tiv e  re sp o n se s  o r  a  t o t a l  o f  160 t r i a l s  

reach ed  w ith o u t s o lu t io n .  Of th e  40 ^ s ,  n in e  w ere n o n so lv e rs  (two 

re c e iv e d  th e  a lc o h o l- s u c c e s s  t r e a tm e n t ,  fo u r  th e  a l c o h o l - f a i lu r e  

co m b in a tio n , and th r e e  th e  p la c e b o -su c c e s s  t r e a tm e n t) .  A ll  n o n so lv e rs  

re c e iv e d  a s c o re  o f  160. The n o n so lv e rs  w ere re s p o n s ib le  f o r  th e  

b im o d a lity  o f  th e  t r i a l s  d a ta .  The means and s ta n d a rd  d e v ia t io n s  f o r  

t r i a l s  to  c r i t e r i o n  ap p ea r on T ab le  2 . Rnax f o r  t r i a l s  was n o t g r e a t  

enough to  r e j e c t  hom ogeneity o f  v a r ia n c e  (P| = 1 .2 4 1 ) . The most appro

p r i a t e  d a ta  tra n s fo rm  f o r  th e  t r i a l s  to  c r i t e r i o n  d a ta  was th e  lo g  

tra n s fo rm . The ANOVA summary ap p ea rs  on T ab le  3 . The a lc o h o l group 

had s i g n i f i c a n t l y  more t r i a l s  to  c r i t e r i o n  th an  d id  th e  p lacebo  group 

(F = 4 .2 4 9 , p < .0 5 ) . The o th e r  tre a tm e n ts  and in t e r a c t io n s  w ere n o t 

s i g n i f i c a n t .

D ata  f o r  e r r o r s  to  s o lu t io n  showed a  p o s i t i v e  skew. Means and 

s ta n d a rd  d e v ia t io n s  f o r  e r r o r s  to  c r i t e r i o n  ap p ea r in  T ab le 4 . fmax 

f o r  e r r o r s  was n o t g r e a t  enough to  r e j e c t  hom ogeneity o f v a r ia n c e  (F = 

4 .7 7 6 ) . The m ost a p p ro p r ia te  d a ta  tra n s fo rm  f o r  e r r o r s  to  c r i t e r i o n  was 

th e  lo g  tra n s fo rm . T ab le  5 shows a summary o f th e  a n a ly s is  o f v a r ia n c e  

f o r  e r r o r s  to  c r i t e r i o n .  A h ig h ly  r e l i a b l e  d i f f e r e n c e  was found betw een 

th e  a lc o h o l and p laceb o  groups (F = 1 0 .3 6 6 , p< .01) w ith  th e  a lc o h o l 

group hav in g  more e r r o r s .  None o f  th e  o th e r  tre a tm e n ts  o r  in t e r a c t io n s  

produced s i g n i f i c a n t  r e s u l t s .

An e r r o r  r a t e  m easure was o b ta in e d  by d iv id in g  th e  number o f  

e r r o r s  by th e  t o t a l  number o f  t r i a l s  each s u b je c t  h ad . T h is  p ro ced u re
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TABLE 2

MEANS AND STANDARD DEVIATIONS FOR TRIALS TO CRITERION 
ON THE CONCEPT IDENTIFICATION TASK

Group Mean S.D.

Drug

A lcohol 9 9 .2  46 .2

P laceb o  7 4 .1  4 3 .8

S et

Success 9 5 .1

F a i lu r e  78 .3

Limb

43.9

48 .9

A scending 9 7 .0  47.1

D escending 7 6 .3 44.1
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TABLE 3

SUMMARY TABLE FOR ANALYSIS OF VARIANCE 
FOR TRIALS TO CRITERION

Source df MS F

Drug 1 0.2132 4.246*
Set 1 0.1196 2.386
Limb 1 0.1366 2.723
Drug X S et 1 0.0057 1.131
Drug X Limb 1 0.0063 1.256
S et X Limb 1 0.0039 0.769
Drug X S et x Limb 1 0.1440 2.869
E rro r  (W ith in) 32 0.0050
T o ta l 39

*p <. 05
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TABLE 4

MEANS AND STANDARD DEVIATIONS FOR ERRORS TO CRITERION 
ON THE CONCEPT IDENTIFICATION TASK

Group Mean S.D.

Drug

A lcoho l 39 .6  27.1

P lacebo  18 .5  12.4

S e t

Success 3 0 .2  20 .6

F a i lu r e  2 7 .9  26 .4

Limb

A scending 3 3 .0  24.2

D escending 2 5 .1  22 .5
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TABLE 5

SUMMARY TABLE FOR ANALYSIS OF VARIANCE 
FOR ERRORS TO CRITERION

Source d f MS F

Drug 1 1.1003 10.366**
S e t 1 0.0079 0.743
Limb 1 0.2382 2.244
Drug X Set 1 0.1017 0.958
Drug X Limb 1 0.0042 0.396
S e t X Limb 1 0.0019 0.185
Drug X S et x Limb 1 0.2892 2.725
E rro r  (W ith in) 32 0.1061
T o ta l 39

** p< .01
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y ie ld e d  a p e rc e n ta g e  o f  e r r o r s  f o r  each s u b je c t .  The means and s ta n d a rd  

d e v ia t io n s  f o r  th e  v a r io u s  tre a tm e n t g roups ap p ea r in  T ab le 6. The 

r e s u l t s  from th e  a n a ly s i s  o f v a r ia n c e  f o r  p e rc e n ta g e  o f  e r r o r s  a re  

p re s e n te d  in  T ab le  7. A h ig h ly  r e l i a b l e  d i f f e r e n c e  was d e te c te d  fo r  

th e  drug  c o n d i t io n  = 20 .987 , p < .01) w ith  th e  a lc o h o l c o n d it io n  showing 

a h ig h e r  p e rc e n ta g e  o f  e r r o r s .  There w ere no s i g n i f i c a n t  r e s u l t s  f o r  

s e t  o r  lim b o r  f o r  any o f  th e  in t e r a c t io n s .

For each  t r i a l ,  th e  amount o f tim e betw een th e  p r e s e n ta t io n  o f 

th e  s tim u lu s  and th e  key p re s s  re sp o n se  was reco rd ed  by a  H ew le tt Packard  

co u n te r  and p r i n t e r .  A mean re sp o n se  tim e was o b ta in e d  l a t e r  by 

av e ra g in g  a l l  o f  a  s u b j e c t 's  re sp o n se  tim es f o r  a g iv en  problem . An 

a n a ly s i s  o f  v a r ia n c e  was perform ed  on mean re sp o n se  tim e ; how ever, no 

s ig n i f i c a n t  r e s u l t s  w ere o b ta in e d  from th e  ANOVA. The means and 

s ta n d a rd  d e v ia t io n s  f o r  mean re sp o n se  tim e d a ta  ap p ea r in  T ab le  8 . The 

ANOVA ta b le  and a l l  o th e r  n o n s ig n if ic a n t  ANOVA ta b l e s  a re  in c lu d e d  in  

Appendix B.

Review o f Concept I d e n t i f i c a t i o n  R e s u lts

R e s u lts  o f  t h i s  d i s s e r t a t i o n  in d i c a te  th a t  perfo rm ance on a 

co n cep t i d e n t i f i c a t i o n  ta s k  was im p a ired  fo llo w in g  a lc o h o l consum ption 

(H yp o th esis  1 ) .  Mean number o f  t r i a l s  and e r r o r s  to  c r i t e r i o n  and 

p e rc e n ta g e  o f  e r r o r s  f o r  th e  number o f  t r i a l s  to  c r i t e r i o n  w ere s i g n i f i 

c a n t ly  g r e a t e r  f o r  th e  a lc o h o l group th an  f o r  th e  p laceb o  group . 

Perform ance o f  a lc o h o l s u b je c t s  compared w ith  p laceb o  s u b je c ts  was 

im paired  a t  a  b lood  a lc o h o l l e v e l  o f  0.09% on b o th  th e  a scen d in g  and 

descend ing  lim b o f th e  b lood  a lc o h o l cu rv e  (H y p o th esis  l a  and lb )  f o r
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TABLE 6

MEANS AND STANDARD DEVIATIONS FOR PERCENTAGE OF ERRORS TO 
CRITERION ON THE CONCEPT IDENTIFICATION TASK

Group Mean S.D .

A lcohol 36 .59  10 .29

P lacebo 23 .82  6 .0 3

S e t

Success 29 .4 1  9 .70

F a i lu r e  31 .00  11 .50

Limb

A scending 31 .01  9 .87

D escending 29 .4 0  11 .35
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TABLE 7

SUMMARY TABLE FOR ANALYSIS OF VARIANCE 
FOR PERCENTAGE OF ERRORS TO CRITERION

Source d f MS F

Drug 1 0.1631 20.987**
S et 1 0.0026 0.333
Limb 1 0.0026 0 .338
Drug X  S et 1 0.0090 1.151
Drug X  Limb 1 0.0001 0 .005
S e t X  Limb 1 0.0001 0 .014
Drug X  S et x Limb 1 0.0064 0.821
E rro r  (W ith in ) 32 0.0078
T o ta l 39

** p< .01
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TABLE 8

MEANS AND STANDARD DEVIATIONS FOR MEAN RESPONSE TIME 
(IN SECONDS) ON THE CONCEPT IDENTIFICATION TASK

Group Mean S.D .

Drug

A lcoho l 2 .8818  1 .3109

P laceb o  2 .9485 1 .6388

S et

S uccess 2 .5509 1 .4178

F a i lu r e  3 .2794 1 .4550

Limb

A scending 2 .9179 1 .2053

D escending 2 .9124 1 .7186
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th e se  th r e e  m easu res. T here w ere no s i g n i f i c a n t  d rug  e f f e c t s  f o r  

e i t h e r  t r i a l s  to  c r i t e r i o n  o r  re sp o n se  tim e , a lth o u g h  th e r e  was a  

tr e n d  f o r  mean number o f  t r i a l s  to  be  g r e a t e r  a f t e r  a lc o h o l (9 9 .2  

t r i a l s )  th a n  a f t e r  p laceb o  (7 4 .1  t r i a l s )  and mean re sp o n se  tim e  to  be 

s l i g h t l y  s h o r t e r  a f t e r  a lc o h o l (2 .8 8 2  seconds) th a n  a f t e r  p la ceb o  

(2 .949  se c o n d s ) .

I t  was h y p o th e s iz e d  t h a t  p erfo rm ance  on th e  a scen d in g  lim b 

would be  s i g n i f i c a n t l y  p o o re r  th a n  p erfo rm ance  on th e  d escen d in g  lim b , 

b u t t h i s  h y p o th e s is  was n o t bo rn e  o u t  by th e  d a ta  (H yp o th esis  I c ) .

T here w ere no s i g n i f i c a n t  lim b e f f e c t s ,  b u t  th e r e  w ere t r e n d s  in  a l l  

m easures f o r  p o o re r  perfo rm ance  on th e  a sc e n d in g  lim b th a n  on th e  

d escen d in g  lim b . T here was a t r e n d  f o r  mean number o f t r i a l s  to  

c r i t e r i o n  to  be g r e a te r  on th e  a scen d in g  lim b (9 7 .0  t r i a l s )  th a n  on th e  

d escen d in g  lim b (7 6 .3  t r i a l s ) ,  f o r  mean number o f  e r r o r s  to  c r i t e r i o n  to  

be g r e a t e r  on th e  a scen d in g  lim b (3 3 .0  e r r o r s )  th a n  on th e  d escen d in g  

lim b (2 5 .1  e r r o r s ) ,  f o r  mean p e rc e n ta g e  o f  e r r o r s  to  be s l i g h t l y  

g r e a te r  on th e  a scen d in g  lim b (3 1 .0 )  th a n  on th e  d escend ing  lim b 

(2 9 .4 ) and f o r  mean r e a c t io n  tim e to  be  a  few m il l i s e c o n d s  g r e a t e r  on 

th e  a scen d in g  lim b (2 .9 1 8  seconds) th a n  on th e  d escend ing  lim b (2 .9 1 2  

s e c o n d s ) .

P r io r  f a i l u r e  d id  n o t  p roduce  s i g n i f i c a n t l y  d i f f e r e n t  im p a ir 

ment in  p erfo rm ance  on th e  co n cep t i d e n t i f i c a t i o n  ta s k  (H y p o th es is  2 had 

p r e d ic te d  t h a t  i t  w o u ld ). T here w ere no s i g n i f i c a n t  d i f f e r e n c e s  betw een 

a lc o h o l and p laceb o  s u b je c t s  (H y p o th es is  2a) o r  su c c e ss  and f a i l u r e  s e t  

(H y p o th esis  2b and 2d) o r  a scen d in g  and d escen d in g  lim bs (H y p o th esis  2 c ) . 

T here was a tr e n d  f o r  mean number o f  t r i a l s  to  c r i t e r i o n  to  be g r e a te r
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a f t e r  su c c e ss  s e t  (9 5 .1  t r i a l s )  th a n  a f t e r  f a i l u r e  s e t  (7 8 .3  t r i a l s ) ,  

f o r  mean number o f  e r r o r s  to  be  s l i g h t l y  g r e a te r  a f t e r  su c c e ss  s e t  (3 0 .2  

e r r o r s )  th a n  a f t e r  f a i l u r e  s e t  (2 7 .9  e r r o r s ) ,  f o r  mean p e rc e n ta g e  o f 

e r r o r s  to  t r i a l s  to  be s l i g h t l y  l e s s  a f t e r  su c c e ss  s e t  (2 9 .4 )  than  a f t e r  

f a i l u r e  s e t  (3 1 .0 ) ,  and f o r  mean re sp o n se  tim e to  be f a s t e r  a f t e r  su c c e ss  

s e t  (2 .551  seconds) th an  a f t e r  f a i l u r e  s e t  (3 .2 7 9  se c o n d s ) .

P sy c h o p h y s io lo g ic a l D ata 

P sy c h o p h y s io lo g ic a l d a ta  c o n s is te d  o f e lec tro m y o g rap h ic  (EMG), 

b a s a l  s k in  conductance (BSC), and s k in  conductance  re sp o n se  (SCR) d a ta .  

Both f r o n t a l  and la ry n g e a l  EMG d a ta  w ere reco rd ed  and a n a ly z e d . SCR 

d a ta  w ere b roken  down in to  number o f  re sp o n se s  and am p litu d e  o f  re sp o n se s . 

The f i r s t  m inu te  and th e  l a s t  m in u te  o f  th e  i n i t i a l  r e s t  p e r io d  w ere 

sc o re d  a s  w ere th e  f i r s t  and l a s t  m in u te  o f  P hase I  o f  th e  concep t 

i d e n t i f i c a t i o n  ta s k ,  th e  f i r s t  and l a s t  m inu te  o f  th e  a scen d in g  lim b 

m easurem ent p e r io d  (P hase I I  Cl ta s k  f o r  o n e -h a lf  o f  th e  ^ s  and th e  

second r e s t  p e r io d  f o r  th e  o th e r  o n e -h a l f  o f th e  ^ s )  and th e  descend ing  

lim b m easurem ent p e r io d  (P hase  I I  Cl ta s k  f o r  th e  ^ s  who had a  r e s t  

p e r io d  on th e  a scen d in g  lim b and a  r e s t  p e r io d  f o r  th o se  who had Cl on 

th e  a scen d in g  lim b ) . R e s u lts  f o r  b o th  th e  f i r s t  and l a s t  m inu te  a n a ly s e s ,  

as  w e ll  a s  f o r  th e  mean o f th e  two m in u te s , w ere a lm o st i d e n t i c a l ,  so 

o n ly  th e  r e s u l t s  from  th e  l a s t  m in u te  a n a ly se s  w i l l  be  p re s e n te d  a t  t h i s  

tim e . In  any c a se  w here th e  d a ta  ap p ea red  to  need tra n s fo rm in g , b o th  lo g  

tra n s fo rm s  and sq u a re  r o o t  tra n s fo rm s  w ere p erfo rm ed . R e s u lts  w ere th e  

same f o r  th e  tra n s fo rm s  and th e  raw d a t a ,  and so o n ly  th e  r e s u l t s  from 

th e  raw d a ta  w i l l  be  p re s e n te d  h e re .
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To d e te rm in e  th e  n a tu re  o f  th e  a lc o h o l e f f e c t s ,  a s e r i e s  of 

f iv e  ANOVAs was perform ed on each  s e t  o f  d a ta .  The f i r s t  was a  com pari

son o f  th e  s c o re s  o b ta in e d  from s u b je c ts  who r e s te d  on th e  ascen d in g  

lim b o f  th e  b lood  a lc o h o l cu rve  w ith  th e  s c o re s  o b ta in e d  from th e  

s u b je c ts  who r e s te d  on th e  d escen d in g  lim b . The second compared sc o re s  

from th e  P hase I I  con cep t i d e n t i f i c a t i o n  ta s k  o b ta in e d  on th e  a scen d in g  

lim b w ith  th o se  o b ta in e d  on th e  descen d in g  lim b . The th i r d  s e t  o f 

a n a ly se s  compared th e  p sy c h o p h y s io lo g ic a l d a ta  o f  th e  s u b je c t s  who 

re c e iv e d  th e  P hase I I  co n cep t i d e n t i f i c a t i o n  ta s k  on th e  a scen d in g  lim b 

w ith  th e  d a ta  o f  th o se  who re c e iv e d  a  r e s t  p e r io d  d u rin g  th a t  same tim e 

p e r io d . D escending lim b d a ta  w ere an a ly zed  in  th e  fo u r th  s e t  o f  ANOVAs. 

The f i f t h  s e t  o f  ANOVAs compared th e  s c o re  o f  each s u b je c t  on th e  

ascen d in g  lim b w ith  h i s  s c o re  on th e  descen d in g  lim b and a ls o  to o k  in to  

acco u n t w hether he had re c e iv e d  th e  Cl ta s k  f i r s t  o r  th e  r e s t  p e r io d  

f i r s t .  T here w ere s e v e r a l  re a so n s  fo r  p e rfo rm in g  th e  v a r io u s  s e t s  of 

a n a ly se s  r a th e r  th a n  j u s t  do ing  one la r g e  ANOVA f o r  each  s e t  o f  d a ta .

The f i r s t  fo u r  s e t s  w ere th ree -w ay  ANOVAs th a t  p ro v id ed  a  r e l a t i v e l y  

s im p le  and c o n c e p tu a lly  m anageable means o f  a n a ly z in g  many o f  th e  e f f e c t s  

o f  i n t e r e s t .  The f i f t h  s e t ,  four-w ay  ANOVAs w ith  re p e a te d  m easu re s , was 

in c lu d e d  fo r  th e  pu rp o se  o f  g e t t in g  a  more s e n s i t i v e  lo o k  a t  lim b 

e f f e c t s .  In  th e  f i f t h  s e t  o f  a n a ly s e s ,  th e  lim b e f f e c t  i s  a  re p e a te d  

m easure v a r ia b le  w ith  a  p o t e n t i a l l y  s m a lle r  e r r o r  te rm . I t  was f e l t  t h a t  

t h i s  a n a ly s i s  m igh t y ie ld  e f f e c t s  t h a t  co u ld  n o t b e  d e te c te d  by th ree-w ay  

ANOVAs a lo n e . The l a r g e r  a n a ly s e s  a lo n e  a r e  r a th e r  co m p lica ted  w ith  

c e r t a i n  e f f e c t s  a p p e a rin g  a s  h ig h e r  o rd e r  i n t e r a c t io n s  and th e r e f o r e  a r e
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c o n c e p tu a lly  h a rd  to  h a n d le . The r e s u l t s  o f  th e s e  a n a ly se s  a re  p re s e n te d  

below f o r  each p sy c h o p h y s io lo g ic a l m easure .

E lec tro m y o g rap h ic  D ata

Both th e  f r o n t a l  and th e  la ry n g e a l  EMG a c t i v i t y  w ere reco rd ed  

on m agnetic  ta p e  d u rin g  th e  s tu d y . The ta p e s  w ere l a t e r  ru n  th ro u g h  an 

i n t e g r a to r  th a t  summated a l l  o f  th e  e lec tro m y o g rap h ic  a c t i v i t y  t h a t  

o c c u rre d  d u rin g  any g iv en  o ne-m inu te  p e r io d  and p r in te d  o u t th e  t o t a l  

f o r  th e  m in u te . A nalyses w ere perfo rm ed  on th e  in te g r a te d  p r i n t - o u t .

F ro n ta l  EMG. F ro n ta l  EMG d a ta  y ie ld e d  th e  fo llo w in g  r e s u l t s .

On th e  a n a ly s is  o f  v a r ia n c e  f o r  f r o n t a l  EMG m easured d u rin g  r e s t  p e r io d s ,  

th e re  was a  s ig n i f i c a n t  drug  e f f e c t  (jP = 4 .9 5 8 , p< .05) w ith  th e  a lc o h o l 

c o n d it io n  showing a  h ig h e r  l e v e l  o f  a c t i v i t y .  None o f  th e  o th e r  main 

e f f e c t s  o r  in te r a c t io n s  w ere s i g n i f i c a n t  (See T ab les  9 and 1 0 ) . The ANOVA 

f o r  f r o n t a l  EMG m easured d u rin g  Cl p e r io d s  y ie ld e d  no s i g n i f i c a n t  r e s u l t s .  

The means and s ta n d a rd  d e v ia t io n s  from  th a t  a n a ly s i s  a r e  p re s e n te d  in  

T ab le  11.

The ANOVA f o r  th e  com parison  o f f r o n t a l  EMG m easured d u rin g  Cl 

w ith  t h a t  m easured d u rin g  r e s t  f o r  th e  a scen d in g  lim b was a ls o  non

s i g n i f i c a n t ;  how ever, th e  a n a ly s i s  f o r  th e  descen d in g  lim b d u rin g  r e s t  

had s e v e r a l  s i g n i f i c a n t  i te m s . A scending lim b d a ta  ap p ea r on T ab le  12, 

and descen d in g  lim b d a ta  a r e  p re s e n te d  in  T ab les  13 and 14 . The drug 

groups w ere s i g n i f i c a n t l y  d i f f e r e n t  ( ^  = 5 .2 9 4 , p c 0 5 )  a s  w ere th e  Drug 

X S e t (DxS) i n t e r a c t io n  (jP = 4 .6 9 5 , p< .05) and th e  S e t x  P e r io d  (SxP) 

in t e r a c t io n  (% = 6 .5 1 8 , p < .0 5 ) . Sim ple e f f e c t s  w ere an a ly zed  f o r  th e  

s i g n i f i c a n t  i n t e r a c t io n s .  The DxS i n t e r a c t io n  i s  d e p ic te d  in  F ig u re  2.
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TABLE 9

MEANS AND STANDARD DEVIATIONS FOR FRONTAL EMG MEASURED 
DURING REST PERIODS

Group Mean S.D.

Drug

A lcoho l 182.70  83 .74

P lacebo  135.85  48 .66

S e t

Success 174 .45  74 .93

F a i lu r e  144 .15  6 6 .63

Limb

A scending 167 .30  68 .65

D escending 151 .30  75 .44
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TABLE 10

SUMMARY TABLE FOR ANALYSIS OF VARIANCE FOR FRONTAL EMG 
MEASURED DURING REST PERIODS

Source df MS F

Drug 1 21996.090 4.958*
Set 1 9180.898 2.070
Limb 1 2560.000 0.577
Drug X Set 1 9859.597 2.222
Drug X Limb 1 792.100 0.179
S et X Limb 1 8584.898 1.935
Drug X S et x Limb 1 5290.000 1.192
E rro r  (W ith in ) 32 4436.140
T o ta l 39

* p< .05
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TABLE 11

MEANS AND STANDARD DEVIATIONS FOR FRONTAL EMG MEASURED
DURING Cl PERIODS

Group Mean S.D .

Drug

A lcoho l

P lacebo

S e t

S uccess

F a i lu r e

Limb

A scending

D escending

175 .80

160 .30

156 .50

179 .60

169 .70

166 .40

56 .5 2

66 .49

54 .3 0

67 .18

65 .46

58 .75
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TABLE 12

MEANS AND STANDARD DEVIATIONS FOR FRONTAL EMG MEASURED DURING 
Cl AND REST PERIODS ON THE ASCENDING LIMB

Group Mean S.D .

Drug

A lcohol 178 .25  70 .01

P lacebo  139.75  62 .43

S et

Success 166.05  60.96

F a i lu r e  170 .90  72.54

P erio d

Cl 169 .70  65 .46

R est 167 .30  68 .65
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TABLE 13

MEANS AND STANDARD DEVIATIONS FOR FRONTAL EMG MEASURED DURING 
Cl AND REST PERIODS ON THE DESCENDING LIMB

Group Mean S.D.

Drug

A lcohol 180.3  72.99

P lacebo  137 .4  54 .45

S et

Success 164 .85  70.75

F a i lu r e  152.85 64.65

P e rio d

Cl 166.40  58 .75

R est 151 .30  75.44
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TABLE 14

SUMMARY TABLE FOR ANALYSIS OF VARIANCE FOR FRONTAL EMG 
MEASURED DURING Cl AND REST PERIODS 

ON THE DESCENDING LIMB

Source d f MS F

Drug 1 18404.090 5.294*
S et 1 1440.000 0 .414
P e rio d 1 2280.099 0 .656
Drug X Set 1 16321.590 4.695*
Drug X P e rio d 1 1664.099 0 .470
S e t X P e rio d 1 22657.590 6.518*
Drug X S et x P e rio d 1 1960.000 0 .564
E rro r  (W ith in ) 32 3476.357
T o ta l 39

*p<.05
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The su c c e ss  group had a  s ig n i f i c a n t l y  h ig h e r  l e v e l  o f  EMG a c t i v i t y  th a n  

d id  th e  f a i l u r e  group f o r  th e  a lc o h o l c o n d i t io n  (^  = 9 .9 8 0 , p < .01 ).

T here was v e ry  l i t t l e  d i f f e r e n c e  betw een th e  a lc o h o l and p laceb o  g roups 

f o r  f a i l u r e  s e t .  The f a i l u r e  group had a  h ig h e r  l e v e l  o f  a c t i v i t y  th an  

d id  th e  su c c e ss  group f o r  th e  p laceb o  c o n d i t io n ,  b u t th e  d i f f e r e n c e  was 

n o t  s i g n i f i c a n t  (2  = 3 .9 4 9 , p <i05). The i n t e r a c t io n  betw een s e t  and 

p e r io d  a p p e a rs  in  F ig u re  3 . S uccess v e rsu s  f a i l u r e  c o n d i t io n s  w ere n o t 

s i g n i f i c a n t l y  d i f f e r e n t  d u r in g  th e  Cl t a s k ,  b u t s u b je c t s  in  th e  su c c e ss  

group had s i g n i f i c a n t l y  h ig h e r  l e v e l s  o f  f r o n t a l  EMG a c t i v i t y  d u r in g  r e s t  

p e r io d s  th a n  d id  s u b je c t s  in  th e  f a i l u r e  group (2  = 4 .6 2 4 , p < .0 5 ). L eve ls  

o f  f r o n t a l  EMG a c t i v i t y  in c re a s e d  from le v e l s  p r e s e n t  d u r in g  Cl when 2 s  

r e s t e d  f o r  th o s e  who had r e c e iv e d  th e  su c c e ss  s e t .  T h is  in c re a s e  was 

n o t s i g n i f i c a n t .  For th e  f a i l u r e  s e t ,  th e  r e v e r s e  was t r u e .  The 

f a i l u r e  group showed a s i g n i f i c a n t l y  h ig h e r  l e v e l  o f  f r o n t a l  EMG a c t i v i t y  

d u rin g  th e  Cl ta s k  th a n  d u rin g  r e s t  (2  = 5 .1 0 9 , p < .0 5 ) .

For th e  fou r-w ay  a n a ly s i s  t h a t  compared ascen d in g  v e rs u s  d e s 

cend ing  lim b and o rd e r  e f f e c t s ,  th e r e  w ere two s i g n i f i c a n t  t r i p l e  

i n t e r a c t i o n s .  They w ere th e  d rug  by s e t  by lim b in t e r a c t i o n  (2  = 5 .1 7 8 , 

p< .05) and th e  s e t  by o rd e r  by lim b in t e r a c t io n  (2  = 5 .3 5 7 , p < .0 5 ) .

(See T ab le  15 f o r  means and s ta n d a rd  d e v ia t io n s .  T ab le  16 f o r  th e  ANOVA, 

and F ig u re s  4 and 5 f o r  i l l u s t r a t i o n s  o f  th e  i n t e r a c t i o n s ) . S im ple 

s im p le  e f f e c t s  w ere a n a ly z e d  f o r  b o th  o f  th e  s i g n i f i c a n t  t h r e e - f a c to r  

i n t e r a c t i o n s .  For th e  drug  by lim b by s e t  i n t e r a c t i o n ,  th e  a lc o h o l 

group had a  s i g n i f i c a n t l y  h ig h e r  l e v e l  o f  a c t i v i t y  f o r  th e  d escen d in g  

lim b by su c c e s s  c o n d i t io n  th a n  d id  th e  p laceb o  group (2  = 8 .2 6 3 , p < .0 1 ) . 

The drug  by lim b i n t e r a c t i o n  f o r  th e  su c c e ss  group was s i g n i f i c a n t
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TABLE 15

MEANS AND STANDARD DEVIATIONS FOR FRONTAL EMG 
MEASURED ON THE ASCENDING LIMB VS. THE 

DESCENDING LIMB DURING BOTH Cl 
AND REST PERIODS

Group Mean S.D.

Drug

A lcohol

P lacebo

179.28

148.08

70.60

58.00

Set

Success

F a i lu re

165.48

161.88

65.22

68.44

O rder

Cl 1 s t  

R est 1 s t

160.50

166.85

70.33

63.07

Limb

A scending

D escending

168.50

158.85

66.22

67.17
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TABLE 16

SUMMARY TABLE FOR ANALYSIS OF VARIANCE FOR FRONTAL EMG 
MEASURED ON THE ASCENDING VS. THE DESCENDING LIMB 

DURING BOTH Cl AND REST PERIODS

Source d f MS F

Drug 1 19468.790 3.393
Set 1 259.200 0 .045
O rder 1 806.450 0 .141
Drug X S et 1 4004.500 0.698
Drug X O rder 1 156.800 0 .027
S et X O rder 1 8736.199 1 .523
Drug X S e t x O rder 1 211.250 0.037
E rro r  (Between) 32 5736.566
Limb 1 1862.499 0 .700
Drug X Limb 1 2737.799 1.029
Set X Limb 1 1411.199 0.530
O rder x Limb 1 1531.250 0 .575
Drug X  S et X Limb 1 13781.250 5.178*
Drug X O rder x Limb 1 4929.796 1.852
S et X O rder x Limb 1 14257.790 5.357*
Drug X S et x O rder x Limb 1 5951.250 2 .236
E rro r  (W ithin) 32 2661.000
T o ta l 79

* p < .0 5
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(_F = 5 .4 1 2 , p< .05) a s  was th e  same in t e r a c t io n  f o r  th e  f a i l u r e  group 

(2  = 1 1 .2 7 4 , p < .0 1 ) . S u b je c ts  who had su c c e ss  s e t  and who w ere m easured 

on th e  d escend ing  lim b showed c o n s id e ra b ly  h ig h e r  f r o n t a l  EMG a c t i v i t y  

when under th e  in f lu e n c e  o f  a lc o h o l th an  when n o t  g iv en  a lc o h o l .  W ith 

o th e r  com binations o f  th e  s e t  and lim b v a r i a b le ,  t h i s  d i f f e r e n c e  in  EMG 

as  a  fu n c tio n  o f  d r in k in g  o r  n o t d r in k in g  a lc o h o l was much l e s s  m arked. 

The lim b by s e t  in t e r a c t io n  f o r  th e  a lc o h o l c o n d it io n  was a ls o  s i g n i f i 

c a n t (_F = 5 .5 7 7 , p C.05) .

Looking a t  th e  s e t  by o rd e r  by lim b in t e r a c t io n  (F ig u re  5 ) , 

th e  m ost s t r i k i n g  r e s u l t  i s  th a t  th e  s u b je c ts  who had a  r e s t  p e r io d  

f i r s t  had a s i g n i f i c a n t l y  h ig h e r  l e v e l  o f f r o n t a l  EMG a c t i v i t y  f o r  th e  

descen d in g  lim b by f a i l u r e  c o n d it io n  th an  th e  s u b je c ts  who had Cl f i r s t  

(2  = 4 .6 8 1 , p < .0 5 ) . For th e  Cl f i r s t  by d escend ing  lim b c o n d i t io n ,  th e  

s u b je c ts  in  th e  su c c e ss  group had a  s ig n i f i c a n t l y  h ig h e r  l e v e l  o f 

f r o n t a l  EMG a c t i v i t y  th a n  d id  th e  s u b je c t s  in  th e  f a i l u r e  group (F = 

4 .2 3 0 , p < .05). The o rd e r  by lim b in t e r a c t io n  was s i g n i f i c a n t  f o r  th e  

f a i l u r e  c o n d it io n  b u t  n o t  f o r  th e  su c c e ss  c o n d itio n  (F = 7 .1 9 2 , p < .0 5 ). 

The o rd e r  by s e t  in t e r a c t io n  was n o t s i g n i f i c a n t  f o r  th e  ascen d in g  lim b , 

b u t i t  was s ig n i f i c a n t  f o r  th e  descen d in g  lim b (JF = 5 .3 9 6 , p < .0 5 ) . The 

lim b by s e t  in t e r a c t io n s  w ere s i g n i f i c a n t  f o r  b o th  o f  th é  o rd e r  con

d i t io n s  (C l f i r s t —F = 4 .6 3 0 , p < .0 5 ; r e s t  f i r s t —E = 1 0 .0 5 0 , p < .0 1 ).

F ro n ta l  EMG a c t i v i t y  t h e o r e t i c a l l y  i s  i l l u s t r a t i v e  o f g e n e ra l 

o v e r a l l  a r o u s a l .  In  t h i s  s tu d y  a lc o h o l p roduced  a  s i g n i f i c a n t  in c re a s e  

in  t h i s  a c t i v i t y  d u rin g  r e s t  p e r io d s  and a c ro s s  th e  co n cep t i d e n t i f i 

c a t io n  ta s k  and th e  r e s t  p e r io d  on th e  descend ing  lim b . F ro n ta l  EMG was 

n o t s i g n i f i c a n t l y  g r e a t e r  f o r  01 o r  a scen d in g  lim b a n a ly s i s .
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L ary n g ea l EMG. W hereas f r o n t a l  EMG can b e  th o u g h t to  r e p r e s e n t  

g e n e ra l to n ic  a ro u s a l  l e v e l ,  la ry n g e a l  EMG i s  an i n d i c a to r  o f  p h a s ic  

a c t i v i t y  such as  su b v o ca l a c t i v i t y  o r  sw allow ing  th a t  may go on d u rin g  

c o g n i t iv e  a c t i v i t y .  For t h i s  re a s o n , b o th  w ere in c lu d e d  f o r  a n a ly s is  

in  t h i s  s tu d y . L ary n g ea l EMG d id  n o t  show th e  s i g n i f i c a n t  d i f f e r e n c e s  

d u rin g  r e s t  p e r io d s  (s e e  T ab le 17) th a t  f r o n t a l  EMG d id , b u t d id  show a 

v e ry  s ig n i f i c a n t  in c re a s e  a f t e r  a lc o h o l d u rin g  th e  Cl ta s k  (jF = 7 .5 9 8 , 

p < .0 1 ) . The means and s ta n d a rd  d e v ia t io n s  a re  p re s e n te d  in  T ab le 18 

and th e  ANOVA i s  summarized on T ab le  19. No s i g n i f i c a n t  d i f f e r e n c e s  

w ere found f o r  th e  a scen d in g  lim b (T ab le  2 0 ). F or th e  descend ing  lim b 

th e re  was a s i g n i f i c a n t  drug  e f f e c t  (JF = 5 .8 9 8 , p < .05) and a s ig n i f i c a n t  

drug by s e t  by p e r io d  in t e r a c t io n  w hich i s  d e p ic te d  in  F ig u re  6 (se e  

T ab les  21 and 22 f o r  means and ANOVA). Sim ple e f f e c t s  a n a ly s is  o f  th e  

drug  by s e t  by p e r io d  in t e r a c t io n  in d ic a te d  a  s i g n i f i c a n t l y  h ig h e r  le v e l  

o f  la ry n g e a l  EMG f o r  th e  a lc o h o l group compared w ith  th e  p lacebo  group 

fo r  th e  su c c e ss  by r e s t  c o n d it io n  (F = 4 .4 5 5 , p< .05 ) and f o r  th e  f a i l u r e  

by Cl c o n d itio n  (2  = 5 .6 0 5 , p < .0 5 ) . The r e s t  group had a  s ig n i f i c a n t l y  

h ig h e r  l e v e l  o f  la ry n g e a l  EMG a c t i v i t y  th an  th e  Cl group fo r  th e  a lc o h o l 

by f a i l u r e  c o n d it io n  (F = 4 .5 6 2 , p < .0 5 ) . The d rug  by p e r io d  in t e r a c t io n  

was s i g n i f i c a n t  f o r  th e  su c c e ss  c o n d i t io n  (F̂  = 4 .4 8 8 , p< .05) b u t n o t  fo r  

th e  f a i l u r e  c o n d i t io n .  None o f  th e  o th e r  f a c t o r s  w ere s i g n i f i c a n t .  The 

o v e r a l l  a n a ly s i s  (T ab les  23 and 24) showed a  s i g n i f i c a n t  drug  e f f e c t  

(F = 7 .3 8 7 , p< .01) b u t  no o th e r  s i g n i f i c a n t  m ain e f f e c t s  o r  in t e r a c t io n s .  

L aryngeal EMG a c t i v i t y  in c re a s e d  a f t e r  a lc o h o l d u r in g  th e  Cl ta s k  i t s e l f  

and was s ig n i f i c a n t l y  in c re a s e d  on th e  d escen d in g  lim b a f t e r  a lc o h o l .

The combined r e s u l t s  from f r o n t a l  and la ry n g e a l  EMG show g r e a te r  o v e r a l l
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TABLE 17

MEANS AND STANDARD DEVIATIONS FOR LARYNGEAL EMG MEASURED
DURING REST PERIODS

Group Mean S.D.

Drug

A lcohol

P laceb o

S e t

S uccess

F a i lu r e

Limb

A scending

D escending

197.85

153.45

170,55

180,75

183.30

170 .30

100.08

74.50

96.14

85.48

88.52

92.06
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TABLE 18

MEANS AND STANDARD DEVIATIONS FOR LARYNGEAL EMG MEASURED
DURING Cl PERIODS

Group Mean S.D.

Drug

A lcohol

P laceb o

Set

S uccess

F a i lu r e

Limb

A scending

D escending

231 .90

149.70

169 .30

212 .30

181.55

250.05

124.91

38 .98

56 .21

128.62

73.11

247.07
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TABLE 19

SUMMARY TABLE FOR ANALYSIS OF VARIANCE FOR LARYNGEAL EMG 
MEASURED DURING Cl PERIODS

Source d f MS F

Drug 1 67568.370 7.598**
Set 1 18490.000 2.079
Limb 1 3422.500 0.385
Drug X  S et 1 5290.000 0.595
Drug X  Limb 1 1932.099 0.217
S et X Limb 1 1276.899 0.144
Drug X  S e t x Limb 1 10304.090 1.159
E rro r  (W ith in ) 32 8893.066
T o ta l 39

**p<.01
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TABLK 20

MEANS AND STANDARD DEVIATIONS FOR LARYNGEAL EMG MEASURED 
DURING Cl AND REST PERIODS ON THE ASCENDING LIMB

Group Mean S.D.

Drug

A lcohol 205.80 92 .14

P laceb o  156.75 60.47

S e t

Success 170 .50  75 .90

F a i lu r e  174.28 86 .48

P e rio d

Cl 181.55 73 .11

R est 183 .30  88 .52
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TABLE 21

MEANS AND STANDARD DEVIATIONS FOR LARYNGEAL EMG MEASURED 
DURING Cl AND REST PERIODS ON THE DESCENDING LIMB

Group Mean S.D .

Drug

A lcohol 223 .95  32 .53

P lacebo  146 .40  57 ,99

S et

Success 169 .35  81 .5 0

F a i lu r e  2 01 .00  130.09

P e rio d

Cl 250 .05  247.07

R est 170 .30  92 .0 6
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TABLE 22

SUMMARY TABLE FOR ANALYSIS OF VARIANCE FOR LARYNGEAL EMG 
MEASURED DURING Cl AND REST PERIODS 

ON THE DESCENDING LIMB

Source df MS F

Drug 1 60140.020 5.898*
Set 1 10017.220 0 .982
P erio d 1 8850.623 0 .868
Drug X S et 1 1071.224 0 .105
Drug X P e rio d 1 3441.024 0 .337
S et X P e rio d 1 5130.222 0 .503
Drug X S e t x P e r io d 1 42837.020 4.201*
E rro r  (W ith in ) 32 10196.490
T o ta l 39

*p < .05



6 2

TABLE 23

MEANS AND STANDARD DEVIATIONS FOR LARYNGEAL EMG 
MEASURED ON THE ASCENDING LIMB VS. THE 

DESCENDING LIMB DURING BOTH Cl AND REST PERIODS

Group Mean S.D.

Drug

A lcoho l 214.88 113.04

P lacebo  151.58  58 .71

S et

S uccess 169.93 77 .73

F a i lu r e  196.53 108.97

O rder

Cl 1 s t  175.93 82 .25

R est 1 s t  190.53 106 .80

Limb

A scending 181.28 80 .84

D escending 185.18 108.34
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TABLE 24

SUMMARY TABLE FOR ANALYSIS OF VARIANCE FOR LARYNGEAL EMG 
MEASURED ON THE ASCENDING VS. DESCENDING LIMB 

DURING BOTH Cl AND REST PERIODS

Source d f MS F

Drug 1 80137.750 7.387**
S et 1 14151.190 1.305
O rder 1 4263.199 0.743
Drug X S e t 1 84.050 0.008
Drug X O rder 1 2.450 0.001
S e t X O rder 781.250 0.072
Drug X S et x O rder 1 32643.190 3.009
E rro r  (Between) 32 10847.910
Limb 1 304.200 0.049
Drug X Limb 1 4061.250 0.657
S et X Limb 1 510.050 0.083
O rder x Limb 1 4590.500 0.743
Drug X S et X Limb 1 1377.799 0 .223
Drug X O rder x Limb 1 7144.199 1.156
S et X O rder x Limb 1 5379.199 0 .870
Drug X S et x O rder x Limb 1 12550.040 2 .030
E rro r  (W ith in) 32 6181.792
T o ta l 79

*  * .01
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a ro u s a l  a f t e r  a lc o h o l d u rin g  r e s t  and more la ry n g e a l  a c t i v i t y  d u rin g  

a c tu a l  problem  s o lv in g .

Skin  Conductance D ata

Skin conductance r e s u l t s  w i l l  be  p re s e n te d  n e x t .  Skin  cond u c t

ance l e v e l  a n a ly se s  ap p ea r f i r s t  and a r e  fo llo w ed  by th e  s k in  conductance 

re sp o n se  d a ta .  For th e  p u rp o se  o f  th e s e  a n a ly s e s ,  a  re sp o n se  was d e f in e d  

as  b e in g  o n e - fo u r th  micromho o r  g r e a t e r .  B oth th e  freq u en cy  o f  sk in  

conductance  re sp o n se s  and th e  am p litu d e  o f  re sp o n se s  w ere a n a ly z e d .

Skin  conductance l e v e l . For s k in  conductance  l e v e l ,  th e r e  w ere 

no s i g n i f i c a n t  main e f f e c t s  on th e  4N0VÂ com paring m easurem ents ta k en  

d u rin g  r e s t  (T ab les  25 and 2 6 ) . T here was a  s i g n i f i c a n t  drug  by s e t  

i n t e r a c t io n  (F = 5 .1 1 6 , p < .0 5 ) . S im ple e f f e c t s  a n a ly s is  in d ic a te d  a 

s i g n i f i c a n t l y  h ig h e r  mean s k in  condu c tan ce  l e v e l  f o r  th e  a lc o h o l group 

th a n  th e  p laceb o  group f o r  th e  f a i l u r e  c o n d it io n  (JF = 4 .3 1 4 , p < .0 5 ) .

The su c c e s s  group had a  s i g n i f i c a n t l y  h ig h e r  mean s k in  conductance  le v e l  

th an  th e  f a i l u r e  group f o r  th e  p laceb o  c o n d it io n  (JF = 4 .3 7 3 , p < .0 5 ) .

The in t e r a c t io n  i s  graphed in  F ig u re  7 . T here w ere no s i g n i f i c a n t  

r e s u l t s  fo r  th e  ANOVA o f  Cl p e r io d s ,  f o r  th e  ascen d in g  lim b , o r  f o r  th e  

d escen d in g  lim b f o r  s k in  co nductance  l e v e l s .  The means and s ta n d a rd  

d e v ia t io n s  f o r  th e s e  th r e e  a n a ly s e s  ap p ea r i n  T ab les  27 , 28 , and 29 

r e s p e c t iv e ly .  The ANOVA f o r  s k in  cond u c tan ce  l e v e l s  m easured on th e  

ascen d in g  v e rs u s  th e  descend ing  lim b d u rin g  b o th  C l and r e s t  p e r io d s  

(T ab le s  30 and 31) showed a  h ig h ly  s i g n i f i c a n t  lim b e f f e c t  = 1 9 .9 6 7 , 

p < .0 1 ) . T here was a lso  a  h ig h ly  s i g n i f i c a n t  o rd e r  by lim b i n t e r a c t i o n ,  

w hich i s  i l l u s t r a t e d  in  F ig u re  8 . S im ple e f f e c t s  a n a ly s i s  showed a v e ry
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TABLE 25

MEANS AND STANDARD DEVIATIONS FDR SKIN CONDUCTANCE LEVEL 
MEASURED DURING REST PERIODS

Group Mean S.D.

Drug

A lcohol 8 .7 8  3 .7 8

P lacebo  8 .20  3 .79

S et

Success 8 .70  3 .30

F a ilu r e  8 .28  4 .22

Limb

A scending 8 .5 8  4 .1 3

D escending 8 .4 0  3 .42
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TABLE 26

SUMMARY TABLE FOR ANALYSIS OF VARIANCE FOR SKIN CONDUCTANCE 
LEVELS MEASURED DURING REST PERIODS

Source d f MS F

Drug I 10.506 0 .445
S et 1 0 .006 0 .001
Limb 1 6.006 0.254
Drug X  S et 1 120.756 5.116*
Drug X  Limb 1 29.756 1 .261
S et X  Limb 1 9.506 0 .403
Drug X  S e t x Limb 1 0 .156 0.007
E rro r  (W ith in ) 32 23.603
T o ta l 39

.05
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TABLE 27

MEANS AND STANDARD DEVIATIONS FOR SKIN CONDUCTANCE LEVEL 
MEASURED DURING Cl PERIODS

Group Mean S.D .

Drug

A lcoho l 10 .58  4 .6 6

P laceb o  9 .3 8  5 .0 3

S et

S uccess 10 .20  4 .5 0

F a i lu r e  9 .75  5 .2 4

Limb

A scending 10 .93  4 .4 0

D escending 9 .0 3  5 .1 4



TABLE 28

MEANS AND STANDARD DEVIATIONS FOR SKIN CONDUCTANCE LEVEL MEASURED 
DURING Cl AND REST PERIODS ON THE ASCENDING LIMB

Group Mean S.D.

A lcohol 10 .45  4 .34

P lacebo  9 .05  4 .42

S et

S uccess 10 .00  4 .0 3

F a ilu r e  9 .5 0  4 .79

P e r io d

Cl 10 .93  4 .40

R est 8 .58  4 .13
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MEANS AND STANDARD DEVIATIONS FOR SKIN CONDUCTANCE LEVEL MEASURED 
DURING Cl AND REST PERIODS ON THE DESCENDING LIMB

Group Mean S.D .

Drug

A lcohol 8 .9 0  4 .1 9

P lacebo  8 .5 3  4 .5 5

S et

Success 8 .9 0  3 .92

F a i lu r e  8 .5 3  4 .78

P e rio d

Cl 9 .0 3  5 .14

R est 8 .4 0  3 .42
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TABLE 30

MEANS AND STANDARD DEVIATIONS FOR SKIN CONDUCTANCE LEVEL 
MEASURED ON THE ASCENDING LIMB VS. THE DESCENDING LIMB 

DURING BOTH Cl AND REST PERIODS

Group Mean S.D.

Drug

A lco h o l 9 .68  4 .2 8

P laceb o  8 .7 6  4 .4 1

S et

S uccess 9 .4 5  3 .97

F a i lu r e  9 .0 1  4 .7 6

O rder

Cl 1 s t  9 .6 6  4 .1 0

R est 1 s t  8 .8 0  4 .61

Limb

A scending 9 .75  4 .38

D escending  8 .7 1  4 .3 2
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TABLE 31

SUMMARY TABLE FOR ANALYSIS OF VARIANCE FOR SKIN CONDUCTANCE 
LEVELS MEASURED ON THE ASCENDING VS. DESCENDING LIMB 

DURING BOTH Cl AND REST PERIODS

Source d f MS F

Drug 1 15.753 0 .388
Set 1 3 .828 0.094
O rder 1 14.878 0.367
Drug X S et 1 6 .903 0 .170
Drug X O rder 1 0 .078 0 .002
Set X O rder 1 35.778 0 .882
Drug X S et x O rder 1 3 .828 0 .094
E rro r  (Between) 32 40.556
Limb 1 28.203 19.960**
Drug X Limb 1 2.628 1 .860
Set X Limb 1 0.153 0 .108
O rder x Limb 1 35.778 25.330**
Drug X S et x Limb 1 2 .278 1,613
Drug X O rder x Limb 1 4 .278 3.029
S et X O rder x Limb 1 0 .528 0 .373
Drug X S e t x O rder x Limb 1 0 .078 0 .055
E rro r  (W ith in ) 32 1.413
T o ta l 79

** p <.01
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s i g n i f i c a n t l y  h ig h e r  mean s k in  co nductance  l e v e l  f o r  th e  a scen d in g  limb 

th a n  th e  descend ing  lim b f o r  th e  Cl f i r s t  c o n d i t io n  (% = 3 9 .0 8 4 , p < .0 1 ). 

In  summary, sk in  conductance l e v e l s  w ere in c re a s e d  a f t e r  a lc o h o l in  th e  

f a i l u r e  s e t .  Mean BSC le v e l  was g r e a t e r  on th e  a scen d in g  lim b than  on 

th e  d escend ing  lim b . Mean BSC l e v e l  was a ls o  g r e a t e r  on th e  a scen d in g  

lim b th a n  f o r  th e  descend ing  lim b f o r  s u b je c t s  who had C l on th e  

a scen d in g  lim b .

Skin conductance  re sp o n se  f re q u e n c y . S k in  co nductance  re sp o n se  

d a ta  w i l l  be  p re s e n te d  n e x t .  T here w ere a  s i g n i f i c a n t l y  g r e a t e r  number 

o f  s k in  conductance re sp o n se s  re c o rd e d  d u rin g  r e s t  p e r io d s  f o r  th e  

a lc o h o l  group (F = 5 .2 0 2 , p < .0 5 ) . The means ap p ea r in  T ab le  32 and 

th e  ANOVA in  T ab le  33. There w ere no s i g n i f i c a n t  m ain e f f e c t s  o r  i n t e r 

a c t io n s  d u rin g  Cl p e r io d s .  Those means a r e  p re s e n te d  in  T ab le  34. On 

b o th  th e  a scen d in g  and d escen d in g  lim b ANOVAs, th e r e  was a  s ig n i f i c a n t l y  

g r e a t e r  number o f  s k in  co nductance  re sp o n se s  d u r in g  Cl th a n  d u rin g  r e s t  

p e r io d s  = 5 .3 8 9 , p< .05 and F̂  = 4 .5 1 4 , p< .05  r e s p e c t iv e l y ) .  D ata a re  

p re s e n te d  in  T ab les 35 th ro u g h  38 . T here w ere a l s o  s i g n i f i c a n t l y  more 

s k in  conductance  re sp o n se s  o c c u r r in g  on th e  a scen d in g  lim b a s  re v e a le d  

by th e  a n a ly s i s  com paring a sc e n d in g  lim b w ith  d escen d in g  lim b d u rin g  

b o th  Cl and r e s t  p e r io d s  (F = 4 .9 5 1 , p < .0 5 ) . D ata  a r e  summarized in  

T ab les  39 and 40. T here was a l s o  a  v e ry  h ig h ly  s i g n i f i c a n t  o rd e r  by 

lim b in t e r a c t io n  (F = 1 5 .8 2 3 , p< .01) w hich i s  i l l u s t r a t e d  by F ig u re  9 . 

S im ple e f f e c t s  a n a ly s i s  in d ic a te d  a  s i g n i f i c a n t l y  l a r g e r  number o f  s k in  

co nductance  re sp o n se s  f o r  th e  a sc e n d in g  lim b th a n  f o r  th e  d escend ing  

lim b f o r  th e  Cl f i r s t  c o n d it io n  (F = 2 0 .0 3 9 , p < .0 1 ) . T here was n o t a  

s i g n i f i c a n t  d i f f e r e n c e  f o r  th e  r e s t  f i r s t  c o n d i t io n .  The C l f i r s t  group
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TABLE 32

MEANS AND STANDARD DEVIATIONS FOR NUMBER OF SCRs MEASURED
DURING REST PERIODS

Group Mean S.D.

Drug

A lcohol

P lacebo

S et

S uccess

F a i lu r e

Limb

A scending

D escending

1 .50

0 .50

1 .15

0 .85

1 .3 5

0 .65

2 .09

0 .89

1 .9 8

1 .3 1

2 .0 3

1 .1 4
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TABLE 33

SUMMARY TABLE FOR ANALYSIS OF VARIANCE FOR NUMBER OF SCRs 
MEASURED DURING REST PERIODS

Source d f MS F

Drug 1 30.625 5.202*
S et 1 0 .225 0 .038
Limb 1 1 .225 0 .208
Drug X S et 1 13.225 2.246
Drug X Limb 1 18.225 3.096
S et X Limb 1 0.225 0 .0 3 8 '
Drug X S et x Limb 1 15.625 2.654
E rro r  (W ith in) 32 5 .888
T o ta l 39

*p< . 05
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TABLK 34

MEANS AND STANDARD DEVIATIONS FOR NUMBER OF SCRs MEASURED
DURING C l PERIODS

Group Mean S.D.

Drug

A lcohol

P lacebo

Set

S uccess

F a i lu r e

Limb

A scending

D escending

2.50

2.45

2.85

2.10

2.95

1 .4 0

2.42

2.67

2.68  

2.34

2.54

2.06
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TABLE 35

MEANS AND STANDARD DEVIATIONS FOR NUMBER OF SCRs MEASURED 
DURING Cl AND REST PERIODS ON THE ASCENDING LIMB

Group Mean S.D.

Dru&

Alcohol 2.55 2.39

Placebo 1.75 2.43

Set

Success 2.70 2.72

Failure 1.60 1.98

Period

Cl 2.95 2.54

R est 1 .3 5  2 .03
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TABLE 36

SUMMARY TABLE FOR ANALYSIS OF VARIANCE FOR NUMBER OF SCRs 
MEASURED DURING Cl AND REST PERIODS 

ON THE ASCENDING LIMB

Source d f MS F

Drug 1 6.400 1.347
Set 1 12.100 2.547
P e r io d 1 25.600 5.389*
Drug X S et 1 0 .400 0.084
Drug X P erio d 1 12.100 2.547
S et X P e rio d 1 1 .600 0.337
Drug X S et x P e rio d 1 16.900 3.560
E rro r  (W ith in) 32 4 .750
T o ta l 39

* p< .05



80

TABLE 37

MEANS AND STANDARD DEVIATIONS FOR NUMBER OF SCRs MEASURED 
DURING Cl AND REST PERIODS ON THE DESCENDING LIMB

Group Mean S.D.

Drug

A lcohol 1 .4 5  2 .09

P lacebo  1 .2 0  1 .9 6

S et

S uccess 1 .3 0  2 .06

F a i lu r e  1 .3 5  2 .01

P e rio d

Cl 1 .4 0  2 .0 6

R est 0 .6 5  1 .1 4
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TABLE 38

SUMMARY TABLE FOR ANALYSIS OF VARIANCE FOR NUMBER OF SCRs 
MEASURED DURING Cl AND REST PERIODS 

ON THE DESCENDING LIMB

Source d f MS F

Drug 1 0.625 0.155
S et 1 0 .025 0.006
P e rio d 1 18.225 4.514*
Drug X S et 1 7.225 1.789
Drug X P e rio d 1 0.225 0.056
S et X P e rio d 1 0.025 0.006
Drug X S e t x P e r io d 1 1.225 0.303
E rro r  (W ith in) 32 4 .038
T o ta l 39

* p <.05
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TABLE 39

MEANS AND STANDARD DEVIATIONS FOR NUMBER OF SCRs 
MEASURED ON THE ASCENDING LIMB VS. THE 

DESCENDING LIMB DURING BOTH Cl AND REST PERIODS

Group Mean S.D.

Drug

A lcohol 2 .00  2 .29

P laceb o  1 .48  2 .20

Set

Success 2 .00  2 .48

F a i lu r e  1 .48  1 .97

O rder

Cl 1 s t  1 .8 0  2 .27

R est 1 s t  1 .6 8  2 .25

Limb

A scending 2 .15  2 .41

D escending  1 .5 8  2 .42
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TABLE 40

SUMMARY TABLE FOR ANALYSIS OF VARIANCE FOR NUMBER OF SCRs 
MEASURED ON THE ASCENDING VS. DESCENDING LIMB 

DURING BOTH Cl AND REST PERIODS

Source d f MS F

Drug 1 5.513 0 .913
S et 1 5 .513 0 .913
O rder 1 0 .313 0 .052
Drug X S et 1 5.513 0.913
Drug X O rder 1 7.813 1.294
S e t X O rder 1 0 .613 0.101
Drug X S et x O rder I 4 .513 0 .747
E rro r  (Between) 32 6 .038
Limb 1 13.613 4.950*
Drug X Limb 1 1.513 0.550
S et X Limb 1 6.613 2.405
O rder x Limb 1 43.513 15.822**
Drug X S et X Limb 1 2.113 0.768
Drug X O rder x Limb 1 4.513 1.641
S e t X O rder x Limb 1 1 .013 0 .368
Drug X S et x O rder x Limb 1 13.613 4.950*
E rro r  (W ith in ) 32 2.750
T o ta l 79

* p < .05
** p< .01
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showed s i g n i f i c a n t l y  more SCRs f o r  th e  ascen d in g  lim b c o n d itio n  th an

th e  r e s t  f i r s t  group (2  = 9 .3 0 9 , p < .0 1 ) . The r e s t  f i r s t  group showed

s i g n i f i c a n t l y  more SCRs fo r  th e  d escen d in g  lim b c o n d it io n  th an  th e  Cl 

f i r s t  group (F = 6 .6 2 7 , p < .0 5 ). There was a ls o  a  s i g n i f i c a n t  drug  by 

s e t  by o rd e r  by lim b in t e r a c t io n  (2  = 4 .9 5 0 , p < .0 1 ) .

In  summary, s k in  conductance  re sp o n se s  showed a  g r e a te r

in c re a s e  in  number a f t e r  a lc o h o l d u r in g  r e s t .  T here was a ls o  a g r e a t e r  

number o f  re sp o n se s  d u rin g  Cl th a n  d u rin g  r e s t  on b o th  th e  a scen d in g  and 

descen d in g  lim b s . S ig n i f i c a n t ly  more re sp o n se s  ap peared  on th e  a scen d in g  

lim b th a n  on th e  descend ing  lim b p e r io d .

Skin  conductance re sp o n se  a m p litu d e . A m plitude o f  sk in  con

d u c tan ce  re sp o n se s  was a lso  s i g n i f i c a n t l y  g r e a te r  a f t e r  a lc o h o l d u rin g  

r e s t  p e r io d s  (2  = 8 .4 6 3 , p< .01 ; s e e  T ab les  41 and 42) b u t  n o t d u rin g  Cl 

(T ab le  4 3 ) . There w ere s ig n i f i c a n t l y  l a r g e r  re sp o n se s  on th e  a scen d in g  

lim b a f t e r  a lc o h o l (2  = 4 .2 7 6 , p < .0 5 ) . R esponses w ere a ls o  s ig n i f i c a n t l y  

la r g e r  d u r in g  Cl th a n  d u rin g  r e s t  (2  = 4 .2 7 6 , p < .0 5 ) . The means ap p ea r 

in  T ab le  44 and th e  ANOVA summary in  T ab le  45. T here w ere no s i g n i f i 

c a n t m ain e f f e c t s  o r  i n t e r a c t io n s  on th e  descend ing  lim b a n a ly s i s .

Those means a re  p re s e n te d  in  T ab le  46 . The a n a ly s i s  o f ascen d in g  

v e rsu s  d escend ing  lim b d u rin g  b o th  Cl and r e s t  p e r io d s  showed a h ig h ly  

s ig n i f i c a n t  o rd e r  by lim b i n t e r a c t i o n .  The mean t a b le  i s  T able 47 and 

th e  ANOVA ta b le  i s  T ab le  48. The d e p ic t io n  o f  th e  i n t e r a c t io n  i s  

p re se n te d  in  F ig u re  10. Sim ple e f f e c t s  a n a ly s is  in d ic a te d  a  s i g n i f i 

c a n t ly  g r e a t e r  re sp o n se  am p litu d e  f o r  th e  descen d in g  lim b c o n d it io n  th an  

fo r  th e  a scen d in g  lim b fo r  th e  r e s t  f i r s t  c o n d i t io n  (2  = 4 .4 3 5 , p < .0 5 ) . 

None o f  th e  o th e r  c o n d i tio n s  was s i g n i f i c a n t .  To b r i e f l y  sum m arize.
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TABLE 41

MEANS AND STANDARD DEVIATIONS FOR AMPLITUDE OF SCRs MEASURED
DURING REST PERIODS

Group Mean S.D.

Drug

A lcohol

P lacebo

S et

S uccess

F a i lu r e

Limb

A scending

D escending

1 .0 6

0 .400

0 .69

1 .2 8

0 .7 9

0 .6 8

1 .1 8

0 .7 3

0.99

2 .63

1 .0 6

1 .02
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TABLE 42

SUMMARY TABLE FOR ANALYSIS OF VARIANCE FOR AMPLITUDE OF SCRs 
MEASURED DURING REST PERIODS

Source d f MS F

Drug 1 9.216 8.463* *
Set 1 0 .130 0.119
Limb 1 0.036 0 .033
Drug X Set 1 2 .470 2.268
Drug K Limb 1 1.962 1.802
Set X Limb 1 0.610 0.560
Drug X S et x Limb 1 2.362 2.169
E rro r  (W ith in ) 32 1.089
T o ta l 39

*  * . 0 1
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TABLE 43

MEANS AND STANDARD DEVIATIONS FOR AMPLITUDE OF SCRs MEASURED
DURING CI PERIODS

Group Mean S.D.

Dru&

A lcohol

P laceb o

Set

Success

F a i lu r e

Limb

A scending

D escending

1.55

1.49

1.39

1.65

1.52

1.52

1.34

1.79

1.27

1.83

1.18

1 .90
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TABLE 44

MEANS AND STANDARD DEVIATIONS FOR AMPLITUDE OF SCRs MEASURED 
DURING Cl AND REST PERIODS ON THE ASCENDING LIMB

Group Mean S. D.

A lcohol 1 .52  1 .29

P lacebo  0 .79  0 .93

Set

Success 1 ,22  1 .33

F a i lu r e  1 .09  1 .02

P eriod

Cl 1 .52  1 .18

R est 0 .79  1 .06
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TABLE 45

SUMMARY TABLE FOR ANALYSIS OF VARIANCE FOR AMPLITUDE OF SCRs 
MEASURED DURING Cl AND REST PERIODS 

ON THE ASCENDING LIMB

Source d f MS F

Drug 1 5.336 4.276*
S et 1 0 .173 0.139
P e rio d 1 5.322 4.276*
Drug X S et 1 0 .352 0.282
Drug X P e rio d 1 0.915 0.735
S e t X P e rio d 1 1.040 0.836
Drug X S et x P e rio d 1 0 .294 0.236
E rro r  (W ith in) 32 1.245
T o ta l 39

*P < . 05
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TABLE 46

MEANS AND STANDARD DEVIATIONS FOR AMPLITUDE OF SCRs MEASURED 
DURING Cl AND REST PERIODS ON THE DESCENDING LIMB

Group Mean S.D.

Drug

Alcohol 1.10 1.26

Placebo 1.10 1.86

Set

Success 0.85 1.02

Failure 1.34 1.97

Period

Cl 1.52 1.90

R est 0 .6 8  1 .02
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TABLE 47

MEANS AND STANDARD DEVIATIONS FOR AMPLITUDE OF SCRs 
MEASURED ON THE ASCENDING LIMB VS. THE DESCENDING 

LIMB DURING BOTH Cl AND REST PERIODS

Group Mean S.D.

Drug

A lcohol 1.31 1.27

P lacebo  0 .9 4  1 .46

S et

Success 1.04 I . I S

F a i lu r e  1.22 1.55

O rder

Cl 1 s t  1 .10 1.17

R est 1 s t  1.15 1.56

Limb

A scending 1.56 1.17

D escending 1 .10 1.56
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TABLE 48

SUMMARY TABLE FOR ANALYSIS OF VARIANCE FOR AMPLITUDE OF SCRs 
MEASURED ON THE ASCENDING VS, DESCENDING LIMB 

DURING BOTH Cl AND REST PERIODS

Source d f MS F

Drug 1 2.679 1.219
S et 1 0.648 0 .295
O rder 1 0.067 0.030
Drug X S et 1 0.005 0.002
Drug X O rder 1 0.001 0 .001
S et X  O rder 1 3.313 1.507
Drug X S e t x O rder 1 0.673 0 .306
E rro r  (Between) 32 2.198
Limb 1 0.069 0.043
Drug X Limb 1 2.657 1 .652
S et X  Limb 1 1.941 1 .206
O rder x Limb 1 12.387 7.702**
Drug X S e t x Limb 1 0.585 0 .364
Drug X O rder x Limb 1 1.806 1 .123
S et X O rder x Limb 1 0.143 0 .089
Drug X S et x O rder x Limb 1 0.003 0.002
E rro rs  (W ith in ) 32 1.608
T o ta l 79

** p < . 01
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am p litu d e  o f  s k in  conductance re sp o n se s  in c re a s e d  a f t e r  a lc o h o l .  The 

am p litu d e  was a ls o  l a r g e r  d u rin g  Cl than  d u rin g  r e s t .  The s k in  con

d u c tan ce  re sp o n se  i s  a ls o  in d ic a t iv e  o f  g e n e ra l  a r o u s a l .  T here i s  an

in c re a s e  in  b o th  number and am p litu d e  o f re sp o n se s  a f t e r  a lc o h o l.

These re sp o n se s  a re  l a r g e r  d u rin g  ta s k  (C l) th an  r e s t .  T here a re  a 

g r e a t e r  number o f  re sp o n se s  on th e  a scen d in g  lim b th a n  on th e  descend

in g  lim b .

Review o f P sy c h o p h y s io lo g ic a l R e s u lts

A lcohol a f f e c te d  e lec tro m y o g rap h ic  a c t i v i t y ,  as had been

h y p o th e s iz e d  (H y p o th es is  3 ) .  There was a  s i g n i f i c a n t l y  g r e a t e r  le v e l  

o f  f r o n t a l  EMC a c t i v i t y  f o r  th e  a lc o h o l group d u rin g  r e s t  p e r io d s  b u t 

n o t d u rin g  co ncep t i d e n t i f i c a t i o n  p e r io d s ;  w h ereas , th e re  was a s i g n i f i 

c a n t ly  g r e a t e r  l e v e l  o f  la ry n g e a l  EMC a c t i v i t y  f o r  th e  a lc o h o l group 

d u rin g  co ncep t i d e n t i f i c a t i o n  p e r io d s  b u t  no s i g n i f i c a n t  d i f f e r e n c e  

d u rin g  r e s t .  The a lc o h o l group had a s ig n i f i c a n t l y  h ig h e r  l e v e l  o f 

a c t i v i t y  th a n  d id  th e  p lacebo  group f o r  th e  a scen d in g  lim b by su ccess  

c o n d it io n  (H y p o th esis  3 a ) .  On th e  ascen d in g  lim b , th e  a lc o h o l group had 

h ig h e r  le v e l s  o f  b o th  f r o n t a l  and la ry n g e a l  EMG a c t i v i t y  th a n  th e  p lacebo  

g ro u p , b u t th e s e  d i f f e r e n c e s  w ere n o t s i g n i f i c a n t .  On th e  d escend ing  

lim b , a d e p re s s io n  in  EMG a c t i v i t y  had been  p re d ic te d  f o r  th e  a lc o h o l 

group (H y p o th esis  3 b ) . I n s te a d ,  th e re  was a  s i g n i f i c a n t l y  h ig h e r  l e v e l  

o f b o th  f r o n t a l  and la ry n g e a l  EMG a c t i v i t y  f o r  th e  descen d in g  lim b p e r io d  

f o r  a lc o h o l s u b je c ts  compared w ith  p laceb o  s u b je c t s .  T here was no 

s i g n i f i c a n t  d i f f e r e n c e  in  e i t h e r  f r o n t a l  o r  la ry n g e a l  EMG a c t i v i t y  

d u rin g  concep t i d e n t i f i c a t i o n  f o r  p lacebo  s u b je c t s  who had re c e iv e d  th e
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f a i l u r e  s e t ,  w hich i s  c o u n te r  to  H y p o th esis  3c . Those who re c e iv e d  

a lc o h o l and su c c e ss  s e t  had a s i g n i f i c a n t l y  h ig h e r  mean le v e l  o f f r o n t a l  

EMG th a n  th o se  who re c e iv e d  a lc o h o l and f a i l u r e  s e t  (Hype t h e s i s  3 d ).

T here w ere s e v e r a l  a d d i t io n a l  s i g n i f i c a n t  f in d in g s .  S u b je c ts  

who re c e iv e d  su c c e ss  s e t  showed h ig h e r  mean le v e ls  o f  f r o n t a l  EMG 

d u rin g  r e s t  p e r io d s  th an  d id  s u b je c t s  in  th e  f a i l u r e  s e t  g ro u p s . For 

la ry n g e a l  EMG, s u b je c t s  in  th e  s u c c e s s  by r e s t  group who re c e iv e d  

a lc o h o l had a s i g n i f i c a n t l y  h ig h e r  mean l e v e l  o f  EMG a c t i v i t y  th an  d id  

p laceb o  s u b je c t s .  S u b je c ts  in  th e  f a i l u r e  by concep t i d e n t i f i c a t i o n  

group who re c e iv e d  a lc o h o l had a  s i g n i f i c a n t l y  h ig h e r  mean l e v e l  o f 

la ry n g e a l  EMG a c t i v i t y  th a n  d id  s u b je c t s  in  th e  p laceb o  g roup . Mean 

f r o n t a l  EMG le v e l  was g r e a t e r  f o r  th e  a lc o h o l s u b je c ts  f o r  th e  ascen d in g  

lim b by su c c e s s  c o n d it io n  th an  th e  mean l e v e l  f o r  th e  p laceb o  s u b je c t s .  

S u b je c ts  who re c e iv e d  th e  co n cep t i d e n t i f i c a t i o n  ta s k  f i r s t  and f a i l u r e  

s e t  had a h ig h e r  mean l e v e l  o f  f r o n t a l  EMG a c t i v i t y  on th e  ascen d in g  

lim b th a n  th ey  d id  on th e  d escen d in g  lim b when th ey  had a r e s t  p e r io d . 

F ro n ta l  EMG a c t i v i t y  was g r e a t e r  f o r  s u b je c t s  who had th e  Cl ta s k  on th e  

descen d in g  lim b and a ls o  f a i l u r e  s e t  th a n  was a c t i v i t y  f o r  s u b je c t s  who 

had a r e s t  p e r io d  and f a i l u r e  s e t  on th e  d escen d in g  lim b . On th e  d e s 

cend ing  lim b s u b je c t s  who had su c c e ss  s e t  had a s i g n i f i c a n t l y  g r e a te r  

l e v e l  o f  f r o n t a l  EMG a c t i v i t y  d u r in g  th e  r e s t  p e r io d  th a n  s u b je c t s  in  

th e  f a i l u r e  g roup . The r e s t  group had a s i g n i f i c a n t l y  h ig h e r  l e v e l  o f 

la ry n g e a l  a c t i v i t y  th an  d id  th e  Cl group f o r  th e  a lc o h o l by f a i l u r e  

c o n d i t io n .

There was no s i g n i f i c a n t  m ain d rug  e f f e c t  f o r  BSC a c t i v i t y .

I t  has been  h y p o th e s iz e d  th a t  a lc o h o l would d e c re a se  SCR a c t i v i t y
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(H yp o th esis  4 ) .  Skin  conductance  l e v e l  was s i g n i f i c a n t l y  h ig h e r  fo r  

a lc o h o l s u b je c t s  th an  p laceb o  s u b je c t s  f o r  th e  f a i l u r e  c o n d i t io n .  There 

w ere b o th  a  s i g n i f i c a n t l y  g r e a t e r  number and g r e a t e r  am p litu d e  o f sk in  

conductance  re sp o n se s  f o r  a lc o h o l th a n  p la ceb o  s u b je c t s  d u rin g  r e s t  

p e r io d s .  S k in  condu c tan ce  l e v e l ,  number o f  re sp o n se s  and re sp o n se  

am p litu d e  w ere a l l  s i g n i f i c a n t l y  g r e a t e r  on th e  a scen d in g  lim b th a n  they  

w ere on th e  d escen d in g  lim b o f th e  b lo o d  a lc o h o l cu rv e  (H y p o th esis  4 a ) . 

For b o th  th e  a scen d in g  and th e  d escen d in g  lim b , th e r e  w ere s ig n i f i c a n t l y  

more SCRs d u rin g  Cl th a n  d u r in g  r e s t .  T here w ere a ls o  s i g n i f i c a n t l y  

l a r g e r  SCRs d u r in g  Cl th a n  d u rin g  r e s t  f o r  th e  ascen d in g  lim b a n a ly s is  

(H y p o th es is  4 b ) . T here w ere b o th  a  s i g n i f i c a n t l y  h ig h e r  mean s k in  

cond u c tan ce  l e v e l  and a g r e a t e r  number o f  SCRs f o r  th e  a scen d in g  lim b 

(C l ta s k )  th a n  th e  d escen d in g  lim b ( r e s t  p e r io d )  f o r  th e  Cl f i r s t  

c o n d i t io n .  The number o f  SCRs was g r e a t e r  d u rin g  th e  C l p e r io d  th an  

d u rin g  th e  r e s t  p e r io d  f o r  th e  a scen d in g  lim b . Both th e  number and 

a m p litu d e  o f  SCRs w ere g r e a t e r  f o r  th e  r e s t  f i r s t  (C l ta s k )  th a n  th e  

Cl f i r s t  r e s t  p e r io d  on th e  d escend ing  lim b . SCL was g r e a t e r  d u rin g  

su c c e s s  th a n  d u r in g  f a i l u r e  f o r  th e  p la ceb o  c o n d i t io n .



CHAPTER IV 

DISCUSSION

R e la tio n s h ip  o f  C oncept I d e n t i f i c a t i o n  

D ata to  P re v io u s  R esearch  

The r e s u l t s  o f th e  p r e s e n t  s tu d y  d e m o n stra te  im pairm ent in  

in fo rm a tio n  p ro c e s s in g  a f t e r  a c u te  a lc o h o l  in g e s t io n .  Mean number o f  

t r i a l s  and e r r o r s  and p e rc e n ta g e  o f  e r r o r s  w ere s i g n i f i c a n t l y  g r e a t e r  

in  th e  a lc o h o l group th an  in  th e  p la ceb o  g roup . Mean r e a c t io n  tim e  was 

n o t s ig n i f i c a n t l y  d i f f e r e n t .  D ecreased  e f f ic ie n c y  was o b serv ed  in  th e  

a lc o h o l g ro u p , as m a n ife s te d  by a  s i g n i f i c a n t  in c r e a s e  in  number o f 

t r i a l s  and b o th  a b s o lu te  number and p e rc e n ta g e  o f e r r o r s . P re v io u s  

re s e a rc h  i s  c o n s i s te n t  w ith  t h i s  f in d in g .  K a s tl  (1969) found lo g i c a l  

th in k in g  to  rem ain  la r g e ly  i n t a c t  on a p ro b le m -so lv in g  ta s k  (h y p o th e s is  

t e s t i n g )  a f t e r  0 .3 3 , 0 .6 7 , o r  1 .0 0  m l. o f  a b s o lu te  a lc o h o l p e r  kg. 

F o u rteen  o u t o f 23 m easures showed no change a f t e r  a lc o h o l .  The n in e  

t h a t  d id  show a d e c l in e  in  perfo rm an ce  w ere r e l a t e d  to  d e c re a se d  e f f i 

c ien cy  and lo s s  o f  m o tiv a tio n  r a th e r  th a n  a  s h i f t  in  mode o f th o u g h t. 

C a rp e n te r , Moore, Snyder, and L isa n sk y  (1961) employed th e  c a lc u lu s  

method to  exam ine th e  e f f e c t s  o f  0 .0 0 ,  0 .3 3 ,  0 .6 7 , and 1 .0 0  m l. o f 

a b s o lu te  a lc o h o l p e r  kg . on h ig h e r - o r d e r  problem  s o lv in g .  T h e ir  r e s u l t s  

in d ic a te d  t h a t  problem  s o lv in g  e f f i c i e n c y  was c u r v i l i n e a r ly  r e l a t e d  to
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dose w ith  th e  0 .33  m l . /k g .  dose  showing in c re a s e d  e f f ic ie n c y  and th e  1 .0  

m l ./k g . dose showing d e c re a se d  e f f i c i e n c y .  S u b je c ts  w ere a b le  to  app ly  

th e  r u le s  o f  th e  c a lc u lu s  c o r r e c t l y ,  r e g a r d le s s  o f th e  d o se . The r e s u l t s  

o f  b o th  K a s tl and C a rp e n te r ,  a s  w e ll as  th e  r e s u l t s  o f  t h i s  s tu d y , 

in d ic a te  t h a t  a lc o h o l s u b je c t s  a r e  s t i l l  a b le  to  so lv e  complex problem s 

a t  r e l a t i v e l y  h ig h  dose  l e v e l s  b u t w ith  a d e c re a se  in  e f f ic ie n c y .

The f in d in g s  o f  M oskowitz and DePry (1968) can a ls o  be i n t e r 

p re te d  in  term s o f d e c re a se d  e f f ic ie n c y .  The s tu d y  in v o lv ed  b o th  a 

v ig i la n c e  ( to n e  d e te c t io n )  and d iv id e d  a t t e n t i o n  ta s k  ( to n e  d e te c t io n  

p lu s  d i g i t  r e p o r t in g ) .  T h e ir  ^ s  m a in ta in ed  p re a lc o h o l perform ance le v e ls  

on th e  v ig i la n c e  ta s k  a t  th e  expense o f  reduced  perfo rm ance on th e  

d iv id e d  a t t e n t i o n  ta s k  a f t e r  r e c e iv in g  0 .52  g . o f  a lc o h o l p e r  kg . o f 

body w e ig h t. Loomis and West (1958) a ls o  d em onstra ted  a re d u c tio n  in  

a v a i la b le  a t t e n t i o n  a f t e r  a lc o h o l on a  d r iv e r  s im u la to r  ta s k  th a t  

re q u ire d  th e  s u b je c t  to  d iv id e  h i s  a t t e n t i o n  e f f e c t iv e l y  betw een th e  

road  and th e  s ig n a l  l i g h t s .  H un tley  (1973) has r e f e r r e d  to  th e  d ec reased  

e f f ic ie n c y  in  in fo rm a tio n  p ro c e s s in g  a f t e r  a lc o h o l as a  r e d u c t io n  in  

a t t e n t i o n a l  bandw id th .

In  h is  1962 rev iew  o f  a lc o h o l e f f e c t s  on p sy c h o lo g ic a l p ro c

e s se s  r e l a t e d  to  au to m o b ile  d r iv in g  s k i l l .  C a rp en te r o f f e r s  two hypo the

s e s  as  to  why some in v e s t ig a t o r s  f in d  th a t  c o g n i t iv e  o r  i n t e l l e c t u a l  

p ro c e s se s  a r e  n o t a d v e rs e ly  a f f e c te d  by a lc o h o l .  They a r e  as fo llo w s :

(1) I n t e l l e c t u a l  p ro c e s s e s ,  c o n s id e re d  in  th e  e v o lu tio n a ry  
scheme o f th in g s ,  a r e  advan tageous on ly  i f  th e y  a r e  r e l a t i v e l y  
r e s i s t a n t  to  a d v e rse  and u n u su a l c o n d i t io n s .  I f  t h i s  w ere 
t r u e ,  th e  h ig h e r  p ro c e s s e s  would be  ex p ec ted  to  c o n tin u e  to  
fu n c t io n ,  w ith in  l i m i t s ,  d e s p i te  in c re a s e d  BAL’s .  (2 ) I n t e l 
l e c t u a l  fu n c t io n s  a r e  n o t  more complex b u t  s im p le r . S in ce  
th ey  a r e  s im p le r ,  th e r e  i s  l e s s  to  go w rong, hence th ey  a re
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more r e s i s t a n t  to  a d v e rse  c o n d itio n s  such as a lc o h o l o r  o th e r  
form s o f  i n t o x ic a t io n ,  h ig h  a l t i t u d e ,  extrem e te m p e ra tu re s , 
e t c .

I t  has been c u s to m a rily  assumed in  th e  p a s t  th a t  h ig h e r  p ro c e s s e s  

a r e  more a f f e c te d  by a lc o h o l th a n  low er o n es; how ever, i t  ap p ea rs  th a t  

i n t e l l e c t u a l  fu n c tio n s  may be more r e s i s t a n t  to  a lc o h o l th an  a r e  sen so ry  

and m otor fu n c t io n s .  E f f ic ie n c y  o f in fo rm a tio n  p ro c e s s in g  may be reduced  

a f t e r  a lc o h o l in ta k e ,  b u t  a t  l e a s t  w ith  m odera te  doses  o f  a lc o h o l ,  sub 

j e c t s  a re  s t i l l  a b le  to  s o lv e  complex problem s a f t e r  d r in k in g .  Im p a ir

ment seen  in  s u b je c ts  in  t h i s  s tu d y  may have been due to  p e rc e p tu a l  o r 

m otor d e f i c i t s .  V isu a l in fo rm a tio n  about th e  c o lo r  and shape o f  s l id e s  

may have been d i s t o r t e d  and have been  a so u rce  o f e r r o r s .

W ells (1963) h as  p o in te d  o u t th a t  d i f f e r e n t i a l  f a m i l i a r i t y  w ith  

th e  r u le s  may a ls o  c o n t r ib u te  to  th e  o rd e r in g s  o f  r u le  d i f f i c u l t y .  P re 

t r a in in g  on th e  l e s s  f a m i l i a r  d i s ju n c t iv e  r u l e  red u ce s  i t s  d i f f i c u l t y  to  

a l e v e l  com parable to  th a t  o f  th e  c o n ju n c tiv e  r u l e .  T ra in in g  on th e  u se  

o f th e  r u le  was g iven  in  th e  i n s t r u c t io n s  b ecau se  i t  was f e l t  t h a t  w ith o u t 

t r a in in g  and r u l e  f a m i l i a r i t y ,  s u b je c t s  would a t t r i b u t e  f a i l u r e  to  th e  

f a c t  th a t  th e  r u le  was u n f a m i l ia r ,  and a lso  th a t  s u b je c t s  would have an 

ex trem ely  d i f f i c u l t  tim e  s o lv in g  th e  problem  a f t e r  a lc o h o l in  any con

d i t io n  w ith o u t p r io r  f a m i l i a r i t y  w ith  th e  r u l e .  As i t  i s ,  th e re  e x i s t s  

a p o s s i b i l i t y  th a t  even w ith  p r e t r a in in g  s u b je c ts  s t i l l  a r e  n o t a b le  to  

u se  th e  d i s ju n c t iv e  r u l e  as in d ic a te d  by th e  f a c t  th a t  some p lacebo  

s u b je c ts  d id  n o t  s o lv e  th e  problem .

S e v e ra l s tu d ie s  have j u s t  been  rev iew ed th a t  in d i c a te  th a t  a c u te  

doses o f  a lc o h o l can d e c re a se  problem  so lv in g  e f f ic ie n c y .  S tu d ie s  w ith  

a lc o h o l ic s  a ls o  in d i c a te  im pairm ent in  perfo rm ance s im i la r  to  b u t g r e a te r
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th an  th o se  seen  in  n o n a lc o h o lic  s u b je c ts  g iv en  m o d era te  doses o f a lc o h o l.  

T a r te r  and P arsons (1971) r e p o r te d  t h a t  on th e  W isconsin  Card S o rtin g  

T est c h ro n ic  a lc o h o l ic s  showed s ig n i f i c a n t l y  more t r i a l s  to  c r i t e r i o n ,  

t o t a l  number o f e r r o r s ,  p e r s e v e r a t iv e  e r r o r s ,  and e r r o r s  of o th e r  k in d s  

than  d id  e i t h e r  h o s p i t a l  c o n t ro l s  o r  c o l le g e  s tu d e n t  c o n t r o l s .  A lco

h o l ic s  w ith  lo n g e r  d r in k in g  h i s t o r i e s  w ere s i g n i f i c a n t l y  more im paired  

than  th o se  w ith  s h o r t  d r in k in g  h i s t o r i e s .  These d e f i c i t s  w ere f u r th e r  

ex p lo red  by T a r te r  (1973) who concluded th a t  a lc o h o l ic s  a re  im paired  in  

th e i r  a b i l i t y  to  m a in ta in  a  c o g n i t iv e  s e t ,  a s  in d ic a te d  by in t e r r u p t io n  

o f a c o r r e c t  sequence o f  re sp o n se s  w ith  an e r r o r .  S u b je c ts  who had been 

a lc o h o lic s  f o r  te n  o r  more y e a rs  w ere d e f i c i e n t  in  s e t  p e r s i s te n c e ,  s e t  

s h i f t i n g ,  and e r r o r  u t i l i z a t i o n ;  w hereas s u b je c ts  who had been a lc o h o lic s  

fo r  l e s s  th an  te n  y e a rs  w ere d e f i c i e n t  o n ly  in  s e t  p e r s i s t e n c e  when com

pared  w ith  c o n t r o l s .  P is h k in ,  F is h k in , and S ta h l  (1972) d id  n o t f in d  an 

o v e r a l l  d i f f e r e n c e  betw een a lc o h o l ic s  and c o n t ro l s  on a  Cl paradigm  and 

s t a t e d  th a t  c o g n i t iv e  d e f i c i t  a s s o c ia te d  w ith  a lc o h o lism  i s  l im ite d  to  

a s p e c ts  o f  c o g n i t iv e  fu n c t io n in g  n o t tapped  by a n a ly s i s  o f Cl e r r o r s ,  

a t  l e a s t  n o t  f o r  th e  ty p e  o f  paradigm  they  w ere u s in g . The p a t te r n  o f 

d ec reased  e f f ic ie n c y  and im pairm ent o f c o g n i t iv e  f u n c t io n in g ,  w hich i s  

p re s e n t  in  a c u te  a lc o h o l in ta k e  s tu d ie s ,  i s  a ls o  p r e s e n t  in  s tu d ie s  

u s in g  a lc o h o l ic s  as  s u b je c t s .

In  a lc o h o l r e s e a r c h ,  i n v e s t ig a to r s  have te n d ed  to  be  dismayed 

w ith  any r e s u l t s  o th e r  th a n  th o se  in d ic a t in g  im pairm en t a f t e r  a lc o h o l 

in g e s t io n .  In  f a c t ,  r e s u l t s  in d ic a t in g  no change o r  im provement a f t e r  

a lc o h o l consum ption may be  o f  g r e a t  p r a c t i c a l  and t h e o r e t i c a l  im portance . 

An em ployer has no problem  d e c id in g  th a t  th e  h e a v i ly  in to x ic a te d  employee
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sh o u ld  n o t w ork, b u t he may be in  a quandry as  to  w hether o r  n o t an 

em ployee who has had two o r  th r e e  d r in k s  can e f f e c t iv e l y  perfo rm  h is  

a s s ig n e d  d u t i e s .  R e su lts  in d i c a t in g  no change o r  improvement a f t e r  low 

to  m odera te  d oses o f  a lc o h o l may p ro v id e  answ ers to  i n d u s t r i a l  q u e s tio n s  

p e r ta in in g  to  em ployee com petency a f t e r  d r in k in g .  A utom obile d r iv in g  o r  

a i r p la n e  f ly in g  may be  s e v e re ly  a f f e c te d  by a lc o h o l .  A lcohol i s  r e l a t e d  

to  25 ,000  d e a th s  and a t  l e a s t  800,000 au to m o b ile  c ra sh e s  in  th e  U n ited  

S ta te s  each y e a r  [A lcohol and Highway S a fe ty  R eport (9 0 -3 4 ) , 1968]. A 

s tu d y  by M oh ler, B e m e r , and Goldbaum (1968) r e p o r te d  th a t  23% o f a l l  

a i r c r a f t  a c c id e n ts  in v e s t ig a te d  in  1967 to x i c o lo g ic a l ly  p re s e n te d  b lood  

a lc o h o l l e v e l s  in  ex ce ss  o f  150 mg. p e r  c e n t .  A nother s tu d y  on 158 

f a t a l  g e n e ra l  a v i a t io n  a c c id e n ts  in  1963 r e p o r te d  t h a t  t e s t s  fo r  35.4% 

o f  th e  p i l o t s  w ere p o s i t i v e  f o r  b lo o d  a n d /o r  t i s s u e  a lc o h o l upon to x i -  

c o lo g ic a l  e x a m in a tio n . W ith th e  h ig h  number o f  b o th  a i r p la n e  and a u to 

m ob ile  a c c id e n ts  and f a t a l i t i e s  a t t r i b u t a b l e  to  a lc o h o l ,  i t  i s  o f  extrem e 

p r a c t i c a l  im p o rtan ce  to  know a t  w hat l e v e l  im provem ent o r  no change 

o c c u rs  in  c r i t i c a l  s k i l l s  and a t  w hat l e v e l  im pairm ent i s  f i r s t  seen .

Limb e f f e c t s  w ere n o t s i g n i f i c a n t  f o r  th e  co n cep t i d e n t i f i c a t i o n  

ta s k  a lth o u g h  th e  tr e n d  was f o r  b o th  t r i a l s  and e r r o r s  to  b e  g r e a t e r  on 

th e  a scen d in g  lim b th a n  on th e  d escen d in g  lim b . A lthough m ost s tu d ie s  

th a t  have looked  a t  b o th  a sc e n d in g  and d escen d in g  lim b e f f e c t s  have 

found d e f i c i t s  f o r  th e  a scen d in g  lim b c o n d i t io n ,  some have n o t .  Loomis 

and West (1958) found no ev id en ce  f o r  a d a p ta t io n  on a s im u la te d  d r iv in g  

ta s k  t h a t  m easured b o th  t r a c k in g  a b i l i t y  and r e a c t io n  tim e . G oldberg 

(1943) found d i f f e r e n t i a l  lim b e f f e c t s  f o r  v a r io u s  t a s k s ,  i . e . ,  no 

im pairm ent o f  s e n so ry  fu n c t io n s  ( f l i c k e r  freq u en cy  and c o rn e a l
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s e n s i t i v i t y ) , some im pairm ent o f p e r c e p tu a l  m otor fu n c tio n in g  on th e  

a scen d in g  lim b ( f in g e r  to  f in g e r  and m o d ifie d  Rom berg), and g r e a te r  

im pairm ent o f c o g n i t iv e  fu n c tio n in g  on th e  a scen d in g  lim b ( s u b tr a c t io n  

and Bourdon t e s t ) .  The c o n t ro l  p ro ced u re  u sed  in  t h i s  s tu d y  may have 

c o n tr ib u te d  to  th e  la c k  o f s ig n i f i c a n c e .  T here would have been l e s s  

v a r ia n c e  i f  each s u b je c t  had se rv e d  a s  h i s  own c o n t r o l ;  how ever, th a t  

p ro ced u re  was n o t u t i l i z e d  h e re  f o r  s e v e r a l  r e a s o n s .  I t  would have been 

im p o ss ib le  to  in d u ce  f a i l u r e  on more th a n  one o c c a s io n . S u b je c ts  would 

have become s u s p ic io u s  o f  th e  m a n ip u la t io n . The co n cep t i d e n t i f i c a t i o n  

problem  i s  a  r e l a t i v e l y  s im p le  one. S u b je c ts  become h ig h ly  t r a in e d  and 

make few m is ta k e s  p e r  problem  v e ry  q u ic k ly . To a d m in is te r  s e t  b e fo re  

d r in k in g ,  t e s t  on th e  a scen d in g  lim b , th e n  a g a in  on th e  descen d in g  lim b 

and r e p e a t  th e  p ro c e ss  f o r  each  d rug  c o n d i t io n  would r e s u l t  in  h ig h ly  

t r a in e d  s u b je c t s .  Such a p ro ced u re  w ould make i t  d i f f i c u l t  to  d i f f e r 

e n t i a t e  betw een d rug  and lim b e f f e c t s  and p r a c t i c e  e f f e c t s .  P erhaps th e  

d e s ig n  employed was n o t th e  b e s t  f o r  e lu c id a t in g  lim b e f f e c t s ,  b u t i t  was 

deemed to  be th e  d e s ig n  of c h o ic e  g iv e n  th e  ta s k  b e in g  used  and th e  g o a ls  

o f  th e  s tu d y .

The s e t  v a r i a b le  d id  n o t  p roduce any s i g n i f i c a n t  d i f f e r e n c e s ,  

w hich i s  somewhat s u r p r i s in g  s in c e  f a i l u r e  s e t  u s u a l ly  p roduces d e f i c i t s  

in  su b se q u en t p erfo rm an ce . C a rp e n te r  (1968) has p o in te d  o u t th a t  expec

ta t io n s  p roduced by an a lc o h o l p laceb o  may in  f a c t  p roduce symptom 

r e l i e f  and r e la x a t io n .  S e t i t s e l f  i s  a  form  o f  e x p e c ta t io n  th a t  may in  

f a c t  be c a n c e lle d  by a n o th e r  e x p e c ta t io n  (p laceb o  a lc o h o l n a r c o s is  and 

e sc a p e ) . W illiam s (1966) p o in te d  o u t t h a t  com parison o f a lc o h o l and 

p laceb o  s u b je c t s  does n o t i s o l a t e  th e  e f f e c t s  o f  a lc o h o l p e r  s e :  i t



104

i s o l a t e s  th e  e f f e c t  o f a lc o h o l in  th e  a n x ie ty -a ro u s in g  atm osphere o f th e  

a lc o h o l  re s e a rc h  la b o r a to r y ,  an a tm osphere  w hich i s  l i k e l y  to  produce 

c o n t r o l le d ,  in h ib i te d  b e h a v io r  in  s u b je c t s .

I t  has been  su g g es ted  by Korman, Knopf, and A u stin  (1960) t h a t  

a lc o h o l in g e s te d  d u rin g  p e r io d s  o f  s t r e s s  may f a c i l i t a t e  fu n c tio n in g  by 

p e rm it t in g  in c re a se d  c o n t ro l  o v e r th e  d is r u p t in g  e f f e c t  o f in t ru d in g  

em o tio n a l f a c t o r s .  I n h ib i to r y  mechanisms may be r e le a s e d  th a t  p e rm it a 

s u b je c t  to  fu n c tio n  more e f f e c t iv e l y  and overcom e th e  e f f e c t s  o f a p r io r  

f a i l u r e  s e t .  R is k - ta k in g  b e h a v io r  has  been shown e x p e r im e n ta l!^  to  

in c re a s e  a f t e r  a lc o h o l consum ption (H u rs t ,  B ag ley , and R oss, 1972;

H u rs t ,  Radlow, Chubb, and B ag ley , 1969; T eg e r, K a tk in , and P r u i t t ,  1969). 

S u b je c ts  may n o t have been  as  c a u t io u s  a s  th ey  n o rm ally  would have been 

when re sp o n d in g . Being drunk o r  th in k in g  th a t  one i s  drunk b r in g s  abou t 

a r e la x a t io n  o f  o b l ig a t io n s .  S u b je c ts  who have re c e iv e d  a su ccess  s e t  

may n o t f e e l  th e  need to  perfo rm  as  w e ll  a s  th ey  p o s s ib ly  can . W illiam s 

(1968) concluded  th a t  one re a so n  f o r  c o l le g e  s tu d e n t d r in k in g  may be to  

" a t t a i n  a  s t a t e  w here th ey  can b e  th em se lv es  w ith o u t b e in g  so s u b je c t  to  

c r i t i c i s m  o r  a c c o u n ta b i l i t y ."  T h is  b e n e f i t  may be  an a p p re c ia b le  one 

t h a t  cou ld  le a d  to  heavy and f r e q u e n t  d r in k in g .  A nother re a so n  th a t  no 

s i g n i f i c a n t  d i f f e r e n c e s  betw een su c c e ss  and f a i l u r e  s u b je c ts  w ere found 

may have been  th a t  a l l  o f th e  s u b je c t s  in  t h i s  s tu d y  w ere b r ig h t .  F a i lu r e  

s e t  may have been e a s i l y  overcom e by t h i s  p o p u la tio n  and may n o t have 

p ro v id ed  th e  b lo c k  th a t  i t  m igh t have f o r  p o p u la tio n s  o th e r  th a n  g ra d u a te  

s tu d e n ts .

Response tim e m easures w ere n o t  s ig n i f i c a n t l y  d i f f e r e n t  f o r  drug 

g ro u p s . Response tim e was in c lu d e d  as  a m easure o f th e  e f f e c t  o f a lc o h o l 

on th e  speed  o f  p ro c e ss in g  th e  complex ta s k  o f  p a t t e r n  c l a s s i f i c a t i o n .
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M oskowitz and Roth (1971) have p o in ted  o u t th a t  w hereas ]50 to  200 

m il l i s e c o n d s  a re  r e q u ire d  f o r  e x e c u tin g  sim p le  re sp o n se s  to  s t im u l i ,

500 to  1400 m ill i s e c o n d s  a re  re q u ire d  fo r  naming an o b je c t .  The ta s k  

used in  t h i s  s tu d y  o f  c l a s s i f y in g  s t im u l i  a c c o rd in g  to  s ig n i f i c a n t  

p a ra m e te rs , a much more complex ta s k ,  produced re sp o n se  l a t e n c i e s  o f 

abou t th r e e  seco n d s . F ran k en h ae u se r, M yrsten , and J a rp e  (1962) found 

th a t  v e rb a l  and in d u c t iv e  t e s t  perform ance was u n a f fe c te d  by a lc o h o l .  

T h e ir  r e s u l t s  showed th a t  perfo rm ance speed was l e s s  a f f e c te d  th an  

ac c u ra c y , w hich i s  th e  same type  o f  r e s u l t  t h a t  was found in  t h i s  s tu d y .

A p o s s ib le  e x p la n a tio n  f o r  th e  la c k  o f  s i g n i f i c a n t  r e s u l t s  fo r  

r e a c t io n  tim e i s  d is c u s s e d  below . An experim en t o f t h i s  ty p e  i s  a game 

w hich th e  s u b je c t  c o n c e n tra te s  on b e a t in g .  W ith such  m o t iv a t io n , he i s  

o f te n  a b le  to  perfo rm  as w e l l  w ith  an amount o f a lc o h o l as w ith o u t i t .  

T h is  s tro n g  m o tiv a tio n  to  perfo rm  w e ll  does n o t u s u a l ly  o b ta in  in  most 

l i f e  s i t u a t i o n s  en co u n te red  a f t e r  th e  consum ption o f  a lc o h o l .  In  common 

u sag e , th e  a c t io n  o f  e th a n o l i s  n o t m itig a te d  by a s tro n g  d e s i r e  to  

a n ta g o n iz e  i t ,  b u t r a th e r  i s  augmented by th e  welcome a n t i c ip a t io n  of 

i t s  e f f e c t .

The d a ta  p re s e n te d  in  t h i s  s e c t io n  em phasize t h a t  a lc o h o l 

e f f e c t s  a r e  complex and th a t  to  speak  in  term s o f o n ly  d e t e r io r a t i v e  

e f f e c t s  o f  a lc o h o l i s  a g ro s s  o v e r s im p l i f i c a t io n .  A lcohol may d e c re a se  

e f f ic ie n c y  bu t n o t  a l l  fu n c tio n in g  i s  e q u a l ly  im p aired  by a lc o h o l .  In 

f a c t ,  perfo rm ance on some m easures may n o t be a f f e c te d  by a lc o h o l o r 

im provement may even be se e n . Moskowitz (1973) p o in ts  o u t th a t  a t  th i s  

p o in t  in  tim e l i t t l e  i s  known about w hat s p e c i f i c  a s p e c ts  o f  in fo rm a tio n  

p ro cess in g - a r e  a f f e c te d  by a lc o h o l.  S p e c i f ic  know ledge about w hich
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c e n t r a l  p ro c e s se s  a re  a f f e c te d  by a lc o h o l and which a re  n o t may le a d  to  

th e o r i e s  about c a u s a tio n  o f  a lc o h o l problem s and o f f e r  new id e a s  f o r  

t h e i r  s o lu t io n .

Relationship of Psychophysiological 

Data to Previous Studies

As s ta t e d  in  th e  in t r o d u c t io n ,  n o t much work has been done on 

th e  e f f e c t s  of a lc o h o l on p sy c h o p h y s io lo g ic a l a c t i v i t y .  S e v e ra l s tu d ie s  

have looked  a t  th e  e f f e c t s  o f  a lc o h o l on s k in  conductance l e v e l  and sk in  

co nductance  re sp o n se s . T here have o n ly  been  a  coup le  o f  s tu d ie s  w hich 

have examined th e  e f f e c t s  o f a lc o h o l on EMG a c t i v i t y .  T h is s tu d y  

examined SCL, number and am p litu d e  o f  SCRs, and f r o n t a l  and la ry n g e a l  

EMG d u rin g  b o th  perform ance (C l) and r e s t ,  on b o th  th e  a scen d in g  and 

d escen d in g  lim bs o f  th e  BAC, a f t e r  su c c e ss  s e t  and a f t e r  f a i l u r e  s e t ,  and 

a f t e r  a lc o h o l and a f t e r  p la c e b o . S tu d ie s  d e a l in g  w ith  EMG w i l l  be  d i s 

cussed  f i r s t ;  th e n , s tu d ie s  on s k in  co nductance  w i l l  fo llo w .

D o cte r and P e rk in s  (1961) r e p o r te d  t h a t  le v e ls  o f r e s t i n g  m uscle 

to n u s f o r  th e  r ig h t  fo rearm  w ere s i g n i f i c a n t l y  in c re a s e d  in  a lc o h o l sub

j e c t s  r e l a t i v e  to  th e  c o n t ro l  s u b je c t s .  D o c te r 's  s tu d y  i s  th e  o n ly  

s tu d y  known o f in  th e  l i t e r a t u r e  t h a t  h as  looked  a t  r e s t i n g  m uscle  t e n 

s io n  changes a s s o c ia te d  w ith  a lc o h o l .  Abnormal l e v e ls  o f  m uscle te n s io n  

have been re p o r te d  f o r  a lc o h o l ic s  by K is s in ,  Schenker, and Schenker 

(1 9 5 9 ). I t  ap p ea rs  th a t  a lc o h o l may in f lu e n c e  c o r t i c a l  o r  s u b c o r t i c a l  

c e n te r s  a s s o c ia te d  w ith  th e  r e g u la t io n  o f  m uscle te n s io n  and p roduce  an 

in c rem en t in  m uscle ton u s in  th e  a c u te  s t a t e  w ith  norm als and a c h ro n ic  

in c re a s e  in  th e  a lc o h o l ic  t h a t  may be s l i g h t l y  d ec re a se d  by d r in k in g  

a lc o h o l .  F ro n ta l  EMG was s i g n i f i c a n t l y  h ig h e r  f o r  th e  a lc o h o l group
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than  fo r  th e  p laceb o  group d u rin g  r e s t  in  t h i s  p r e s e n t  s tu d y , w hich a g re e s  

w ith  th e  r e s u l t s  o f D o c te r , e t  a l . (1961). F ro n ta l  EMG was s ig n i f i c a n t l y  

g r e a te r  f o r  a lc o h o l s u b je c t s  than  fo r  p laceb o  s u b je c t s  on th e  descend ing  

lim b . T h is  d i f f e r e n c e  was n o t s i g n i f i c a n t  on th e  a scen d in g  lim b.

L ary n g ea l EMG was s i g n i f i c a n t l y  g r e a te r  f o r  th e  a lc o h o l group 

th an  fo r  th e  p laceb o  group d u rin g  th e  Cl ta s k .  C o v ert o r a l  b eh av io r  

in c re a s e s  d u r in g  c o g n i t iv e  ta s k s  b u t does n o t t y p i c a l l y  in c re a s e  d u rin g  

th e  perfo rm ance o f non lan g u ag e  ta sk s  (McGuigan, 1 970 ). V e rb a liz a t io n  

has been shown to  f a c i l i t a t e  perfo rm ance (D av is , C arey , Foxman, and 

T a r r ,  1968; Gagne and S m ith , 1 962 ). In c re a se d  su b v o c a l a c t i v i t y  a f t e r  

a lc o h o l may have been  a  com pensatory  a tte m p t to  overcom e im pairm ent 

produced by th e  d rug  by a d d i t io n a l  i t e r a t i o n  o f  th e  co n cep t and c l a s s i 

f i c a t i o n  o f  each  s l i d e .  I t  may a ls o  be th a t  th e  r e l e a s e  o f in h ib i to r y  

mechanisms by a lc o h o l p ro d u ces  a d d i t io n a l  random EMG a c t i v i t y  th a t  i s  

n o t  n e c e s s a r i ly  g o a l - o r i e n te d  and may even be d i s r u p t i v e  to  perfo rm ance.

T here was n o t  th e  r e l a t i o n s h ip  betw een  EMG a c t i v i t y  and f a i l u r e  

s e t  th a t  has been r e p o r te d  p re v io u s ly  (P is h k in  and S h u r le y , 1968;

P is h k in , 1 973). These s tu d ie s  have a ls o  r e p o r te d  a  g r e a t e r  number o f 

e r r o r s  f o r  th e  f a i l u r e  c o n d i t io n  th a n  f o r  th e  su c c e s s  c o n d i t io n ,  and th e  

p o s i t i v e  c o r r e l a t i o n  was betw een in c re a s e d  e r r o r s  and e lec tro m y o g rap h ic  

a c t i v i t y .  In  th e  p r e s e n t  s tu d y  th e r e  w ere s l i g h t l y  more e r r o r s  fo r  th e  

su c c e ss  c o n d i t io n ,  a l th o u g h  t h i s  d i f f e r e n c e  was n o t  s i g n i f i c a n t .  The EMG 

c o n d itio n s  th a t  show s i g n i f i c a n t l y  h ig h e r  l e v e l s  f o r  s e t  c o n d itio n s  

in d ic a te  th e  su c c e s s  c o n d i t io n  as  hav ing  h ig h e r  l e v e l s  o f  EMG a c t i v i t y  

( i . e . ,  a lc o h o l x s u c c e s s — h ig h e r  f r o n t a l  EMG th a n  a lc o h o l x f a i l u r e  s e t ;  

su c c e s s— g r e a t e r  f r o n t a l  EMG d u rin g  r e s t  th an  f a i l u r e  s e t ) .



108

Most o f  th e  r e s e a r c h  done w ith  a lc o h o l and e le c tro d e rm a l 

a c t i v i t y  has been d i r e c te d  tow ards show ing t h a t  a lc o h o l red u ces  te n s io n  

and a n x ie ty  and p ro v id in g  su p p o rt f o r  th e  te n s io n  re d u c t io n  h y p o th e s is  

(C a rp e n te r , 1957; McDonnel and C a rp e n te r , 1959; L ie n e r t  and T ra x e l,

1959; C oopersm ith , 1964a; M cConnell and Beach, 1968; C ap p e ll and 

Herman, 1972). The f a l l a c y  in  such an i n t e r p r e t a t i o n  i s  t h a t  a re sp o n se  

does n o t in d i c a te  w heth er th e  a f f e c t  e x p e rie n c e d  by th e  s u b je c t  was 

n e g a t iv e  o r  p o s i t i v e .  To l a b e l  a re sp o n se  a s  an  in d i c a to r  o f a n x ie ty  

i s  an e r r o r .  I n s te a d ,  th e  re sp o n se  can be view ed as an in d i c a to r  o f  

r e a c t i v i t y  o r  r e s p o n s iv e n e s s ,  and r e s u l t s  can  be examined in  te rm s o f  

th e  e f f e c t s  o f  a lc o h o l on r e a c t i v i t y .  L ik ew ise , b a s a l  sk in  conductance 

can be view ed a s  a m easure o f  a ro u s a l  l e v e l  and m o tiv a t io n , i . e . ,  a l e r t 

n ess  and a t t e n t i o n  in s te a d  o f  p r e v a i l in g  a n x ie ty  (C oopersm ith  and 

Woodrow, 1967).

A s i g n i f i c a n t  drug  e f f e c t  f o r  s k in  conductance  a c t i v i t y  was 

n o t found in  t h i s  s tu d y . P o w e ll, Goodwin, J a n e s ,  and Hoine (1971) have 

re p o r te d  a s im i la r  f in d in g .  The number o f  s k in  p o t e n t i a l  re sp o n se s  was 

n o t s i g n i f i c a n t l y  d i f f e r e n t  f o r  t h e i r  a lc o h o l and n o n a lco h o l s u b je c t s .  

D octer and P e rk in s  (1961) found no s k in  r e s i s t a n c e  changes a s s o c ia te d  

w ith  a lc o h o l .  In  t h i s  p r e s e n t  s tu d y  th e r e  w ere b o th  a s i g n i f i c a n t l y  

g r e a te r  number and g r e a t e r  am p litu d e  o f  s k in  co nductance  re sp o n se s  f o r  

a lc o h o l s u b je c t s  compared w ith  p laceb o  s u b je c t s  d u rin g  r e s t  p e r io d s .

Skin conductance  l e v e l ,  number o f SCRs, and am p litu d e  o f  SCRs w ere a l l  

s i g n i f i c a n t l y  g r e a t e r  on th e  a scen d in g  lim b th a n  on th e  descen d in g  lim b 

o f  th e  b lood  a lc o h o l c u rv e . Skin  co n d u c tan ce  on th e  palms o f  th e  hands 

and th e  s o le s  o f th e  f e e t  i s  c o n t ro l le d  e x c lu s iv e ly  by th e  sy m p a th e tic
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n erv o u s  system . E vidence in d ic a te s  th a t  s u b je c ts  a re  g e n e r a l ly  more 

a c t iv a te d  on th e  a scen d in g  lim b . They a re  happy and t a l k a t i v e .  EEC 

a c t iv a t io n  and h e a r t  r a t e  in c re a s e s  have been  r e p o r te d  f o r  t h i s  p e r io d . 

T h is  may be due to  sy m p a th e tic  a c t iv a t io n  d u rin g  t h i s  p e r io d .  On th e  

descen d in g  lim b , s u b je c t s  a re  t i r e d  and d e p re s se d . H e a rt r a t e  d e c re a s e s ,  

and EEC r e tu r n s  to  b a s e l in e .  The is s u e  o f  w hether a lc o h o l i s  a s t im u la n t 

o r  a  d e p re s s a n t  w i l l  be d is c u s s e d  l a t e r .

When r e s t  and ta s k  were com pared, th e re  w ere g e n e r a l ly  s i g n i f i 

c a n t ly  more SCRs, and t h e i r  am p litu d e  was g r e a te r  d u r in g  Cl th an  r e s t .

In  o th e r  w ords, th e  g e n e ra l l e v e l  o f re sp o n s iv e n e s s  was in c re a s e d  d u rin g  

th e  co n cep t i d e n t i f i c a t i o n  ta s k .  There was n o t a g e n e ra l s e t  e f f e c t ,  b u t 

s k in  co nductance  l e v e l  was s i g n i f i c a n t l y  h ig h e r  f o r  a lc o h o l s u b je c ts  than  

fo r  p laceb o  s u b je c t s  f o r  th e  f a i l u r e  c o n d i t io n .  Even though th e re  was 

n o t a s i g n i f i c a n t  e f f e c t  o f  s e t  on perfo rm an ce , th e  a lc o h o l s u b j e c t s ’ 

l e v e l  o f  a ro u s a l  was g r e a t e r  th a n  th a t  o f  th e  p laceb o  s u b je c t s .  In c reased  

a ro u s a l  and m o tiv a t io n  o f  th e  f a i l u r e  group may be  p a r t  o f  th e  e x p la n a tio n  

f o r  no im pairm ent in  perfo rm ance on th e  s e t  v a r i a b le .

A lcohol was n o t  found to  red u ce  s k in  co nductance  l e v e l  as has 

been  r e p o r te d  by o th e r  i n v e s t ig a to r s  under some o th e r  c o n d i t io n s  (C ar

p e n te r ,  1957; McDonnell and C a rp e n te r , 1959; C oopersm ith  and Woodrow, 

1967). S tu d ie s  in  th e  p a s t  have tended  to  y ie ld  mixed r e s u l t s ,  have 

been m e th o d o lo g ic a lly  unsound, and have used  d i f f e r e n t  ( u s u a l ly  low er) 

am ounts o f a lc o h o l th an  t h i s  s tu d y . I t  may be th a t  sm a ll doses  o f a lc o h o l 

m in im ize a r o u s a l ,  and m odera te  doses  a re  somewhat more a ro u s in g  o r a t  

l e a s t  n o t s u p p re s s in g . In  t h i s  s tu d y , th e  a lc o h o l group showed s l i g h t l y  

h ig h e r ,  a lth o u g h  n o t s i g n i f i c a n t l y  d i f f e r e n t ,  l e v e l s  o f  a ro u s a l  fo r  th e
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a lc o h o l g roup . A stu d y  needs to  be done com paring dose  and s k in  con

d u c tan ce  le v e l  to  e s t a b l i s h  th e  e x a c t r e la t io n s h ip  o f th e  two. S ince 

in d iv id u a l  d i f f e r e n c e s  a r e  so im p o r ta n t , i t  i s  su g g es ted  th a t  such a 

s tu d y  u se  re p e a te d  m easu res. I t  would a ls o  be o f  i n t e r e s t  to  u se  a lc o 

h o l i c s  w ith  and w ith o u t a lc o h o l .  C oopersm ith and Woodrow (1967) 

d em o n stra ted  no d i f f e r e n c e s  in  b a s a l  sk in  conductance (BSC) l e v e l s  

betw een a lc o h o l ic s  and norm als w ith o u t a lc o h o l .  These a lc o h o l ic  sub

j e c t s  w ere n o t p la c e d  in  a s t r e s s f u l  a ro u s in g  s i t u a t i o n .  The BSC le v e ls  

may be e n t i r e l y  d i f f e r e n t  in  a lc o h o l ic s  un d er s t r e s s .  E xtrem ely  h igh  

l e v e l s  o f  BSC a re  a s s o c ia te d  w ith  low le v e ls  o f  d i s t r e s s .  The dose o f 

a lc o h o l used  h e re  produced a  s l i g h t l y  h ig h e r  SCL th a n  d id  th e  p la c e b o .

I t  may be th a t  h ig h  do ses  o f  a lc o h o l p roduce much h ig h e r  s k in  conductance 

l e v e l s  and l e s s  r e a c t i v i t y  ( r e l i e f  from nox ious s t im u l i )  and p ro v id e  an 

e x p la n a tio n  fo r  d r in k in g  in  fa c e  o f  d i s t r e s s in g  e v e n ts .

One o f  th e  q u e s tio n s  r a i s e d  by t h i s  s e c t io n  i s  w h e th er a lc o h o l 

i s  a s t im u la n t  o r  a d e p re s s a n t .  M ello  (1968) has  s t a t e d  t h a t  " a lc o h o l 

a c t s  a s  a  s t im u la n t  a t  low doses and a  d e p re s s a n t  o n ly  a t  h ig h e r  d o s e s ."  

I t  i s  p h a rm a c o lo g ic a lly  c l a s s i f i e d  as a  c e n t r a l  n ervous system  d e p re s 

s a n t .  C a rp en te r  (1968) d is c u s s e d  some o f  th e  problem s in v o lv e d  w ith  

u s in g  t h i s  c l a s s i f i c a t i o n  a s  an e x p la n a to ry  p r in c i p l e .  In s te a d  o f 

in v o k in g  d i s in h i b i t i o n  a s  an  e x p la n a tio n  o f  im provem ent a f t e r  a lc o h o l ,  

he c o n s id e rs  a lc o h o l to  be  n e i th e r  a  s t im u la n t  n o r a  d e p re s s a n t ,  b u t to  

be b o th ,  depending on th e  dose  g iv e n  and th e  fu n c tio n  b e in g  exam ined. In  

th e  p r e s e n t  s tu d y , f r o n t a l  EMG was in c re a s e d  d u rin g  r e s t  a f t e r  a lc o h o l as 

w ere th e  number and a m p litu d e  o f  s k in  conductance re s p o n s e s . M urphree 

(1973) re p o r te d  f in d in g  EEC a ro u s a l  (b e ta  a c t i v i t y )  and h e a r t  r a t e
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in c re a s e s  s h o r t ly  a f t e r  a lc o h o l in g e s t io n .  He d is c u s s e d  th e  p o s s i b i l i t y  

t h a t  such  f in d in g s  may r e s u l t  from ca tech o lam in e  r e l e a s e .  F ranken

h a e u se r , Dunne, B ju rs tro m , and Lundberg (1973) have r e c e n t ly  re p o r te d  

th a t  s t r e s s  (shock) s i g n i f i c a n t l y  reduced  th e  im pairm ent in  perform ance 

produced by a lc o h o l .  They concluded  th a t  c o g n i t iv e  e v a lu a t io n  o f  th e  

s i t u a t i o n  and i t s  accom panying t h r e a t  w ere r e s p o n s ib le  f o r  a t te n u a t in g  

th e  e f f e c t  o f  a lc o h o l on b e h a v io r .

The p ic tu r e  i s  in d eed  a co m p lica ted  one. Much work rem ains to  

be done. So many s t r u c t u r e s  have been im p lic a te d  in  in t e r p r e t i n g  a lc o h o l 

e f f e c t s .  The r e t i c u l a r  a c t iv a t in g  system  i s  in v o lv ed  w ith  a ro u s a l  and 

a t t e n t i o n ,  th e  lim b ic  system  w ith  m o tiv a tio n  and em o tion , and th e  c o r te x  

w ith  h ig h e r  f u n c t io n s .  Any o r  a l l  can be in v o lv ed  w ith  a  g iv en  im prove

ment o r  d e f i c i t .  To quo te  C a rp e n te r  (1968),

Such a  p a u c i ty  o f  r e s e a rc h  on so many s t r u c t u r e s  s u g g e s ts  t h a t  
v e ry  l i t t l e  i s  known ab o u t how a lc o h o l cau ses  b e h a v io ra l  changes 
by in f lu e n c in g  th e  CNS. The " d e p re s s a n t"  id e a  i s  s h e e r  assump
t i o n .  I t  may be c o r r e c t ,  b u t th e r e  i s  i n s u f f i c i e n t  ev id en ce  fo r  
a sw eeping g e n e r a l iz a t io n .

F u tu re  S tu d ie s

The need f o r  more r e s e a rc h  to  in c re a s e  u n d e rs ta n d in g  o f  th e  

p h a rm a co lo g ica l e f f e c t s  o f  a lc o h o l i s  a p p a re n t.  R esearch  needs to  be 

done b o th  on th e  p rim ary  e f f e c t s  o f  a lc o h o l on th e  c e n t r a l  nerv o u s system  

and th e  seco n d ary  e f f e c t s  o f  a lc o h o l on b e h a v io r . I t  i s  s u r p r i s in g  how 

l i t t l e  i s  now known abou t th e  a n te c e d e n ts  o f  e x c e s s iv e  u n c o n t ro l la b le  

d r in k in g  o f a lc o h o l ,  e s p e c ia l ly  c o n s id e r in g  how w id esp read  i t s  o c c u rre n c e  

i s .  S e v e ra l l i n e s  o f  r e s e a r c h  a r e  su g g es ted  on th e  b a s i s  o f  th e  r e s u l t s  

o f  t h i s  s tu d y .
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Some perfo rm ance v a r i a b le s  w ere found to  be a f f e c t e d  by a lc o h o l;  

some w ere n o t .  In  some ways n e g a t iv e  o r  b ip h a s ic  r e s u l t s  may p ro v id e  

more answ ers abou t m echanisms th a n  r e s u l t s  t h a t  show o n ly  im provem ent. 

D o se -re sp o n se  s tu d ie s  g iv e  an  in d i c a t io n  o f w hich mechanisms a r e  fu n c 

t io n in g  and w hich a re  n o t w i th in  a g iv e n  system  a t  d i f f e r e n t  d rug  l e v e l s .  

A d o se -re sp o n se  s tu d y  i s  c u r r e n t ly  b e in g  conducted  by th e  a u th o r  u s in g  

th e  la te n c y  o p e ra t in g  c h a r a c t e r i s t i c  (LOG) a n a ly s i s  to  s tu d y  th e  e f f e c t s  

o f  a lc o h o l on d is c r im in a t iv e  r e a c t io n  tim e . T h is  a n a ly s i s  p e rm its  a 

s e p a r a t io n  o f s e n s i t i v i t y  and d e c is io n  c r i t e r i o n  e f f e c t s  on d is c r im in a 

t i v e  r e a c t io n  tim e.

T h is  s tu d y  looked  a t  e f f e c t s  o f  a lc o h o l on norm als d u rin g  

perfo rm ance  o f  a  d i s ju n c t iv e  co n cep t i d e n t i f i c a t i o n  ta s k .  I t  would be 

i n t e r e s t i n g  to  a d m in is te r  th e  same ta s k  to  s h o r t  and lo n g  te rm  a lc o h o l ic s  

to  s e e  i f  th e re  i s  a continuum  o f  d e f i c i t s  p r e s e n t  fo r  t h i s  p a r t i c u l a r  

ta s k  w ith  in c re a s in g  im pairm en t and in e f f i c ie n c y  f o r  c h ro n ic  a l c o h o l ic s .

A s y s te m a tic  program  cou ld  b e  c a r r i e d  o u t u s in g  a t t r i b u t e  i d e n t i f i c a t i o n  

w ith  d i f f e r e n t  r u le s  and d i f f e r e n t  d oses o f  a lc o h o l  and lo o k in g  a t  p e r 

form ance. R u le - le a rn in g  s tu d i e s  cou ld  be conducted  a s  w e l l .

A nother s tu d y  p r e s e n t ly  b e in g  conducted  by th e  a u th o r  i s  

c o n tin u in g  a lo n g  th e  l i n e s  dev elo p ed  in  t h i s  s tu d y . The e f f e c t s  o f 

a lc o h o l  a s  a  m ild  s t r e s s o r  on a t t e n t i o n  and memory p ro c e s s e s  a r e  b e in g  

exam ined u s in g  a  v e r b a l  l e a r n in g  paradigm  w ith  r e a c t io n  tim e  p ro b es  

b e in g  i n t e r j e c t e d  a t  v a r io u s  p o in t s  in  tim e a f t e r  s t im u lu s  p r e s e n ta t io n .  

Some o f th e  w ords w i l l  be  p e r c e p tu a l ly  i s o l a t e d ,  a  m a n ip u la t io n  w hich 

in c re a s e s  th e  l ik e l ih o o d  o f  r e c a l l  o f  a g iven  word (Von R e s to r f  e f f e c t ) .  

Limb e f f e c t s  w i l l  a ls o  be  exam ined. T h is  t a s k  sh o u ld  g iv e  a d d i t io n a l
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in fo rm a tio n  abo u t mechanism s im p aired  by a lc o h o l .  Examining th e  amounts 

o f  tim e re q u ire d  f o r  th e  d i f f e r e n t  p ro c e s s in g  ta s k s  u s in g  th e  same probe 

s ig n a l  w i l l  en ab le  a com parison  o f  th e  c e n t r a l  c a p a c i ty  r e q u ire d  fo r  each 

ta s k  to  be made.

R e la t iv e ly  l i t t l e  b a s ic  p sy c h o p h y s io lo g ic a l work has been done 

w ith  a lc o h o l .  Autonomic m easures cou ld  be u s e f u l  f o r  s e t t l i n g  some 

is s u e s  ev o lv in g  around th e  s t im u la n t - d e p r e s s a n t  q u e s t io n  and mechanisms 

and p o s s ib le  s i t e s  o f  a c t io n  o f a lc o h o l .  Autonomic m easures cou ld  a ls o  

be u s e fu l  in  exam ining th e  e f f e c t s  o f  a lc o h o l on c o g n i t iv e  a c t i v i t y  

d u rin g  in fo rm a tio n  p ro c e s s in g .  A s tu d y  i s  p roposed  th a t  w i l l  examine 

c a rd ia c  r e a c t io n s  to  th e  memory ta s k  w ith  p ro b es  w hich was d e sc r ib e d  

above. Such a s tu d y  w i l l  p ro v id e  in fo rm a tio n  abou t th e  c a r d ia c -  

perfo rm ance r e l a t i o n s h ip  in  th e  p re se n c e  o f s t r e s s .  Much o f  th e  e a r ly  

p sy c h o p h y s io lo g ic a l w ork w ith  a lc o h o l h as  m e th o d o lo g ic a l l i m i t a t i o n s .  

A d d itio n a l s tu d ie s  done in  a  s o p h is t ic a te d  manner co u ld  p ro v id e  answ ers 

ab o u t a lc o h o l e f f e c t s  and mechanism s which a re  p r e s e n t ly  u n a v a i la b le  o r  

a r e  o n ly  now b e g in n in g  to  bud.



CHAPTER V

SUMMARY

E f f e c ts  o f a lc o h o l on te n s io n  have been  s tu d ie d  in  an a tte m p t 

to  d e te rm in e  i f  te n s io n  re d u c t io n  p la y s  a p a r t  in  th e  e t io lo g y  o f 

e x c e s s iv e  d r in k in g .  A lc o h o lic s  te n d  to  be  in d iv id u a ls  who d r in k  when 

face d  w ith  a p ro b le m a tic  s i t u a t io n  a n d /o r  f a i l u r e .  One o f th e  g o a ls  o f 

t h i s  s tu d y  was to  c o n f ro n t n o n a lc o h o lic  in d iv id u a ls  w ith  a f a i l u r e  

s i t u a t i o n  p r i o r  to  d r in k in g  a lc o h o l and th e n  to  d e te rm in e  i f  a lc o h o l 

m i t ig a te d  th e  e f f e c t s  o f  th e  p r io r  f a i l u r e .  In  o rd e r  to  im plem ent t h i s  

g o a l ,  f a i l u r e  o r  su c c e s s  s e t  was e x p e r im e n ta lly  induced  in  s u b je c t s  p r io r  

to  d r in k in g  by g iv in g  e i t h e r  a s o lv a b le  o r  u n s o lv a b le  d is ju n c t iv e  concep t 

i d e n t i f i c a t i o n  problem . S u b je c ts  th e n  d ran k  e i t h e r  a  m oderate dose o f 

a lc o h o l (1 .3 2  m l . /k g .)  o r  a  p laceb o  and w ere te s t e d  a g a in . S u b je c ts  w ere 

f o r ty  h e a l th y  m ale g ra d u a te  and law s tu d e n ts  who w ere l i g h t  to  m odera te  

s o c i a l  d r in k e r s .  P re v io u s  r e s e a rc h  shows t h a t  a c u te  a lc o h o l in g e s t io n  

p roduces  g r e a t e r  im pairm ent d u rin g  a b s o rp t io n  (a scen d in g  lim b of th e  

b lo o d  a lc o h o l cu rv e ) th a n  d u rin g  e l im in a t io n  (d escen d in g  l im b ) . A 

com parison o f  lim b e f f e c t s  was made in  t h i s  s tu d y  a t  a  b lood  a lc o h o l 

l e v e l  o f  0.09% on b o th  lim bs o f th e  b lo o d  a lc o h o l cu rv e . Four ta s k  

m easures w ere made: (1 ) t r i a l s  to  c r i t e r i o n ;  (2) e r r o r s  to  c r i t e r i o n ;

(3) p e rc e n ta g e  o f  e r r o r s  f o r  t r i a l s  to  c r i t e r i o n ;  and (4) mean re sp o n se  

tim e . A ro u sa l d u rin g  th e  d i f f e r e n t  c o n d i t io n s  was m easured by
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p s y c h o p h y s io lo g ic a l in d ic e s .  M easures in c lu d e d  w ere mean f r o n t a l  

e lec tro m y o g rap h ic  a c t i v i t y  (EMG), la ry n g e a l  EMG, s k in  conductance le v e l  

(SCL), and number and am p litu d e  o f  s k in  co nductance  re sp o n ses  (SCRs).

The fo llo w in g  t e s t i n g  p ro ced u re  was em ployed. S u b je c ts  com

p le te d  c o n sen t form s and answ ered q u e s tio n s  abo u t t h e i r  d r in k in g  

h i s t o r i e s .  Then, th e  b a s e l in e  p sy c h o p h y s io lo g ic a l m easures w ere made 

d u rin g  a  r e s t  p e r io d .  A t e s t  p e r io d  fo llo w ed  d u rin g  w hich each s u b je c t  

com pleted th e  S h ip le y  I n s t i t u t e  o f  L iv in g  S ca le  and th e  Eysenck P erso n 

a l i t y  In v e n to ry . These t e s t s  w ere a d m in is te re d  to  d e te rm in e  i f  any 

s i g n i f i c a n t  d i f f e r e n c e s  in  g roups on i n t e l l e c t u a l  fu n c tio n in g  o r  

p e r s o n a l i ty  v a r ia b le  w hich m ight acco u n t f o r  ex p e rim e n ta l d i f f e r e n c e s  

e x is te d .  No s ig n i f i c a n t  d i f f e r e n c e s  betw een g roups w ere found . The 

i n i t i a l  con cep t i d e n t i f i c a t i o n  ta s k  was th e n  a d m in is te re d . H alf o f  th e  

s u b je c ts  re c e iv e d  an u n so lv a b le  problem  ( f a i l u r e  s e t ) ,  and th e  o th e r  h a l f  

re c e iv e d  a s o lv a b le  problem  (su c c e ss  s e t ) . D rin k in g  fo llo w ed  w ith  h a l f  

o f th e  s u b je c t s  r e c e iv in g  a lc o h o l and h a l f  a p la c e b o . B re a th a ly z e r  

re a d in g s  w ere ta k en  u n t i l  a lc o h o l s u b je c t s  reach ed  a  BAL o f 0.09% on th e  

a scen d in g  lim b . H alf o f th e  a lc o h o l s u b je c t s  r e s te d  a t  t h i s  p o in t ,  and 

h a l f  re c e iv e d  a co n cep t i d e n t i f i c a t i o n  ta s k .  C o n tro ls  re c e iv e d  c o r r e s 

ponding tre a tm e n t.  At 0.09% o f  th e  d escen d in g  lim b o f  th e  b lood  a lc o h o l 

c u rv e , s u b je c t s  w ere t e s t e d  ag a in  in  r e v e r s e  o rd e r .  Those who had r e s te d  

on th e  a scen d in g  lim b re c e iv e d  th e  co n cep t i d e n t i f i c a t i o n  ta s k  and v ic e  

v e rs a .

E f f ic ie n c y  on th e  con cep t i d e n t i f i c a t i o n  ta s k  was s ig n i f i c a n t l y  

im paired  a f t e r  a lc o h o l consum ption , a s  in d ic a te d  by s i g n i f i c a n t l y  g r e a te r  

number o f  t r i a l s  and e r r o r s  and p e rc e n ta g e  o f  e r r o r s  to  t r i a l s  f o r  a lc o h o l
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compared to  p laceb o  ^ s .  Mean re sp o n se  tim e was n o t s ig n i f i c a n t l y  

a f f e c te d  by a lc o h o l.  A lthough a l l  m easures showed a  tre n d  tow ard 

g r e a t e r  impaiirment on th e  a scen d in g  lim b th a n  on th e  descen d in g  lim b , 

none o f  th e s e  d i f f e r e n c e s  was s t a t i s t i c a l l y  s i g n i f i c a n t .  F a i lu r e  s e t  

d id  n o t produce any s i g n i f i c a n t  d i f f e r e n c e s  from su c c e ss  s e t  a f t e r  

d r in k in g . The la c k  o f  s e t  e f f e c t s  may p o s s ib ly  b e  due to  s t a t e -  

dependent e f f e c t s ,  ta s k  u n f a m i l i a r i ty ,  o r  p la ceb o  e f f e c t s .

G enera l a ro u s a l  was s ig n i f i c a n t l y  g r e a t e r  a f t e r  a lc o h o l th an  

p laceb o  as  in d ic a te d  by in c re a s e d  f r o n t a l  EMG a c t i v i t y ,  and b o th  a 

g r e a t e r  number and am p litu d e  o f  SCRs d u rin g  r e s t .  L a ry n g ea l EMG (a  

m easure o f c o v e r t  o r a l  a c t i v i t y ) ,  SCL, and number and am p litu d e  o f  SCRs 

( in d ic a to r s  o f  in c re a s e d  a ro u s a l  and r e a c t i v i t y )  w ere a l l  g r e a t e r  d u rin g  

Cl th an  d u rin g  r e s t .  SCL, number and am p litu d e  o f  re sp o n se s  w ere a l l  

s i g n i f i c a n t l y  g r e a te r  on th e  ascen d in g  lim b th a n  on th e  d escend ing  lim b .

I t  was concluded  t h a t  a lc o h o l d e c re a se d  th e  e f f ic ie n c y  w ith  

w hich a d i s ju n c t iv e  co n cep t i d e n t i f i c a t i o n  ta s k  was so lv e d . In c re a se d  

a ro u s a l  and r e a c t i v i t y  w ere seen  a f t e r  a lc o h o l consum ption . The r e s u l t s  

o f t h i s  s tu d y  do n o t su p p o rt th e  te n s io n  re d u c t io n  h y p o th e s is .

R e s u lts  w ere d is c u s s e d  in  r e l a t i o n  to  o th e r  s tu d ie s  w hich have 

found d e c re a se d  e f f ic ie n c y  o r  no change a f t e r  a lc o h o l .  The i s s u e  o f  

a lc o h o l b e in g  a  s t im u la n t  o r  a  d e p re s s a n t was d is c u s s e d  in  r e l a t i o n  to  

th e  p sy c h o p h y s io lo g ic a l f in d in g s  in d ic a t in g  in c re a s e d  a ro u s a l  and 

r e a c t i v i t y .  S u g g es tio n s  w ere made f o r  f u tu r e  r e s e a r c h .
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INSTRUCTIONS FOR SUBJECTS

T his i s  a  s tu d y  o f th e  e f f e c t s  o f a lc o h o l  on concep t le a r n in g .

The word co n cep t i s  u sed  to  mean a  r u le  f o r  c l a s s i f y i n g  a  group o f

o b je c ts  by t h e i r  p h y s ic a l  a t t r i b u t e s .  For exam ple, a  co n cep t based

on one a t t r i b u t e  would be  " fa c e  c a r d " . A deck  o f  c a rd s  cou ld  be

s o r te d  in to  two p i l e s :  a ) f a c e  c a rd s ,  w hich be lo n g  to  th e  c o n c e p t,

and b ) n o n -fa c e  c a rd s ,  w hich do n o t b e lo n g  to  th e  c o n c e p t. A co n cep t

b ased  on two a t t r i b u t e s  w ould be  " re d  fa c e  c a r d ."  In  th e  same m anner,

th e  deck can be  s o r te d  in t o  two p i l e s :  a ) re d  fa c e  c a rd s ,  and b) non-

re d  fa c e  c a rd s .  In  t h i s  s tu d y , we w i l l  n o t  be u s in g  fa c e  c a rd s  b u t

w i l l  be u s in g  s l i d e s  c o n ta in in g  g eo m etric  p a t t e r n s  in s te a d .  (The ^

w i l l  be  shown two i n i t i a l  sam ple s l i d e s .  The ^  w i l l  th e n  be  shown

th r e e  d em o n s tra tio n  s l i d e s  and asked  to  name th e  a t t r i b u t e s  h im s e lf .

The ^  w i l l  a l s o  be  g iv e n  an in d e x  c a rd  w ith  d im ensions and a t t r i b u t e s

on i t . )  T here a r e  4 d im ensions p r e s e n t  i n  th e  s l i d e s  b e in g  u sed .

They a r e  s i z e ,  sh a p e , number and c o lo r .  Each d im ension  in  tu r n  has

th r e e  a t t r i b u t e s  :

S iz e  -  L a rg e , medium, o r  sm a ll o b je c ts  
Shape -  S q u a re s , t r i a n g l e s ,  o r hexagons 
Number -  1 , 2 , o r  3 o b je c ts  
C olor -  Red, y e llo w , o r  b lu e

Now l e t ' s  p r a c t i c e  u s in g  th e  a t t r i b u t e s .  Suppose th e  two 

a t t r i b u t e s ,  la r g e  and b l u e , a r e  th e  ones o f  i n t e r e s t .  A g iv e n  s l i d e  

can  have b o th  a t t r i b u t e s ,  n e i t h e r  a t t r i b u t e ,  o r  one a t t r i b u t e  b u t  n o t 

a n o th e r .  (The ^  w i l l  be  shown a  s e t  o f p r a c t i c e  s l i d e s  and asked  to  

t e l l  i f  b o th  a t t r i b u t e s ,  l a r g e  and b lu e ,  a r e  p r e s e n t ,  n e i th e r  i s
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p r e s e n t ,  o r  one a t t r i b u t e  b u t n o t  th e  o th e r  i s  p r e s e n t . )  N ote th a t  

a  s l i d e  w i l l  f i t  in to  one o f fo u r  c a t e g o r ie s :  1) Both p r e s e n t ,  2)

n e i t h e r  p r e s e n t ,  3) A b u t  n o t JB, o r  4) JB b u t  n o t A.

The co n cep t you w i l l  be w orking w ith  in  t h i s  s tu d y  w i l l  be 

b ased  on two a t t r i b u t e s .  You need  to  have  a  r u l e  w hich r e l a t e s  th e  

a t t r i b u t e s  to  each  o th e r .  A s im p le  r u l e  w ould b e  A and B. Thus 

o n ly  s l i d e s  w hich have b o th  a t t r i b u t e s  f i t  th e  r u l e .  S l id e s  w ith  

n e i th e r  o r  o n ly  one a t t r i b u t e  would n o t f i t  th e  r u l e .  S l id e s  w hich 

f i t  th e  r u l e  b e lo n g  to  th e  c o n c e p t, and s l i d e s  w hich do n o t f i t  th e  

r u l e  do n o t  be lo n g  to  th e  c o n c e p t. Thus, to  c l a s s i f y  an  o b je c t  as  

b e lo n g in g  o r  n o t b e lo n g in g  to  th e  c o n c e p t, you need  to  know two th in g s :  

th e  r u l e  and th e  two a t t r i b u t e s .

The r u le  you w i l l  be  u s in g  in  t h i s  s tu d y  w orks t h i s  way. S l id e s  

w hich have b o th  a t t r i b u t e s  and s l i d e s  w hich have one a t t r i b u t e  b u t  n o t 

th e  o th e r  f i t  th e  r u l e  and th u s  be long  to  th e  c o n c e p t. S l id e s  w hich 

have n e i th e r  a t t r i b u t e  do n o t f i t  th e  r u l e  and do n o t b e lo n g  to  th e  

c o n c e p t. N ote th a t  we a re  alw ays i n t e r e s t e d  in  two a t t r i b u t e s .  Some 

o th e r  a t t r i b u t e s  w hich we a r e  n o t  i n t e r e s t e d  in  a r e  p r e s e n t ,  b u t  we 

n ev e r u se  them to  l e a r n  how to  c l a s s i f y  a  s l i d e .  H ere i s  a c a rd  w ith  

th e  r u le  l i s t e d  on i t .  The s u b je c t  w i l l  b e  g iv e n  a  ca rd  w ith  th e  

fo llo w in g  in fo rm a tio n  on i t ;

Rule

YES

Both A and ^  p r e s e n t

E i th e r  one b u t  n o t th e  o th e r  p r e s e n t  (A o r jB p r e s e n t)
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m

N e ith e r  A n o r ^  p r e s e n t . )

You can  se e  th a t  s l i d e s  w hich do n o t  f i t  th e  r u le  w i l l  alw ays have no 

r e le v a n t  a t t r i b u t e s .  S l id e s  w hich f i t  th e  r u l e  have b o th  r e le v a n t  

a t t r i b u t e s  o r  one r e le v a n t  a t t r i b u t e .  (The s u b je c t  w i l l  th e n  be 

g iv e n  a  s e t  o f p r a c t i c e  s l i d e s .  He w i l l  be  to ld  t h a t  th e  r e le v a n t  

a t t r i b u t e s  a r e  medium and r e d . He w i l l  be  asked  to  answ er yes i f  th e  

s l i d e  b e lo n g s  to  th e  co n cep t and t e l l  why o r  no i f  th e  s l i d e  does n o t 

b e lo n g  to  th e  co n cep t and w hy.)

Now I  am go ing  to  g iv e  you your f i r s t  p roblem . A s e r i e s  o f 

s l i d e s  w i l l  ap p ea r on th e  s c re e n  i n  f r o n t  o f  you. I  am go ing  to  be 

u s in g  th e  same r u le  you have j u s t  been  p r a c t i c in g  and t h a t  a l s o  ap p ea rs  

on you r c a rd . T h is  t im e , how ever, I  am n o t  go ing  to  t e l l  you th e  two 

a t t r i b u t e s  t h a t  I  am u s in g  to  c l a s s i f y  th e  s l i d e s .  Your jo b  w i l l  be 

to  guess  w hat th e y  a r e .  The l i g h t s  w i l l  t e l l  you w hether o r  n o t your 

g uess i s  c o r r e c t .  You w i l l  b e g in  by g u e ss in g  w hich o f th e s e  two 

b u t to n s  to  p r e s s .  I f  th e  l i g h t  above th e  b u t to n  you p r e s s  comes on , 

you a r e  c o r r e c t .  I f  th e  o p p o s ite  l i g h t  comes on, your guess  i s  wrong. 

Soon you w i l l  be  a b le  to  f ig u r e  o u t w hich a t t r i b u t e s  a re  r e le v a n t  and 

w hich a r e  n o t .  Then you shou ld  b e  a b le  to  t e l l  c o r r e c t ly  w hich s l i d e s  

b e lo n g  to  th e  co n cep t and w hich s l i d e s  do n o t be lo n g  to  th e  c o n ce p t.

Try to  be r i g h t  as  o f te n  as  you can . Remember t h a t  s l i d e s  t h a t  be long  

to  th e  co n cep t may o r may n o t c o n ta in  two r e le v a n t  a t t r i b u t e s .  They 

may o n ly  have one o r  a n o th e r  o f th e  r e le v a n t  a t t r i b u t e s .  S lid e s  th a t  

do n o t be long  to  th e  co n ce p t do n o t c o n ta in  any r e le v a n t  a t t r i b u t e s .
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By now you shou ld  u n d e rs ta n d  th e  r u l e  and how to  g a in  in fo rm a

t io n  ab o u t th e  a t t r i b u t e s .  I t  i s  im p o rta n t to  remember t h a t  s l i d e s  

b e lo n g in g  to  th e  concep t and s l i d e s  n o t b e lo n g in g  to  th e  co n cep t a l l  

have v a lu a b le  in fo rm a tio n . Are th e r e  any q u e s tio n s?

I  am now going  to  b e g in  th e  p rob lem . You w i l l  n o t know w hich 

a t t r i b u t e  I  am u s in g  to  c l a s s i f y  th e  s l i d e s .  The r u l e  w i l l  be  th e  

same. When you th in k  you know to  w hich c a te g o ry  th e  s l i d e  b e lo n g s , 

p re s s  th e  b u t to n .  I f  you th in k  th a t  th e  s l i d e  i s  an  exam ple o f  th e  

c o n c e p t, p re s s  th e  b u t to n  marked "Y es". I f  you th in k  th a t  th e  s l i d e  

i s  n o t an  example o f th e  c o n c e p t, p re s s  th e  b u tto n  marked "No". I f  

th e  s l i d e  c o n ta in s  th e  a t t r i b u t e ,  th e  "y es"  l i g h t  w i l l  come on. I f  

i t  d o e s n 't ,  th e  "no" l i g h t  w i l l  come on. Then a  new s l i d e  w i l l  a p p e a r . 

E v e n tu a lly  you shou ld  be a b le  to  f ig u r e  o u t w hich o f th e  two a t t r i b u t e s  

you need to  know to  c l a s s i f y  each  s l i d e .
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SUMMARY TABLE FOR ANALYSIS OF VARIANCE 
FOR RESPONSE TIME

Source d f MS F

Drug 1 0.0445 0.0192
S et 1 5.3079 2.2955
Limb 1 0.0003 0 .0001
Drug X S et 1 1.3612 0.5887
Drug X Limb 1 0.7689 0.3325
S e t X Limb 1 0.4289 0.1855
Drug X S e t X Limb 1 1.8197 0.7870
E rro r  (W ith in ) 32 2.3123
T o ta l 39
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SUMMARY TABLE FOR ANALYSIS OF VARIANCE FOR FRONTAL 
EMG MEASURED DURING Cl PERIODS

Source df MS F

Drug 1 2402.500 0.606
S e t 1 5336.097 1.347
Limb 1 108.900 0.027
Drug X  S e t 1 96.099 0 .024
Drug X  Limb 1 2102.500 0.531
S e t X  Limb 1 1562.500 0 .394
Drug X  S e t x Limb 1 8702.500 2.197
E rro r  (W ith in 32 3961.708
T o ta l 39
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SUMMARY TABLE FOR ANALYSIS OF VARIANCE FOR 
FRONTAL EMG MEASURED DURING Cl AND REST 

PERIODS ON THE ASCENDING LIMB

Source d f MS F

Drug 1 3802.500 0.773
S e t 1 230.400 0.047
P e rio d 1 57.600 0.012
Drug X S e t 1 1464.099 0.297
Drug X P e rio d 1 3422.500 0.695
S e t X P e rio d 1 336.400 0.068
Drug X S e t x P e r io d 1 4202.500 0.854
E rro r  (W ith in) 32 4921.492
T o ta l 39
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SUMMARY TABLE FOR ANALYSIS OF VARIANCE FOR 
LARYNGEAL EMG MEASURED DURING REST PERIODS

Source d f MS F

Drug 1 19713.590 2.423
S e t 1 1040.399 0.128
Limb 1 1144.899 0.141
Drug X S e t 1 7344.097 0.903
Drug X Limb 1 2131.599 0.262
S e t X Limb 1 14.400 0.002
Drug X S e t x Limb 1 23716.890 2.915
E rro r  (W ith in) 32 8136.652
T o ta l 39
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SUMMARY TABLE FOR ANALYSIS OF VARIANCE FOR 
LARYNGEAL EMG MEASURED DURING Cl AND 

REST PERIODS ON THE ASCENDING LIMB

Source df MS F

Drug 1 24059.020 3.521
S e t 1 4644.023 0.680
P e r io d 1 3 .025 0.001
Drug X  S e t 1 390.625 0.057
Drug X  P e rio d 1 3705.625 0.542
S e t X P e rio d 1 1030.224 0.151
Drug X S e t x  P e r io d 1 2356.224 0.345
E r ro r  (W ith in ) 32 6833.213
T o ta l 39
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SUMMARY TABLE FOR ANALYSIS OF VARIANCE FOR 
BASAL GSR MEASURED DURING Cl PERIODS

Source d f MS F

Drug 1 15.625 0.675
S e t 1 1 .225 0 .053
Limb 1 48.400 2.092
Drug X S et 1 0 .625 0.027
Drug X Limb 1 1.600 0.069
S e t X Limb 1 22.500 0.973
Drug X S e t x Limb 1 2 .500 0.108
E rro r  (W ith in) 32 23.134
T o ta l 39



139

SUMMARY TABLE FOR ANALYSIS OF VARIANCE FOR 
BASAL GSR MEASURED DURING Cl AND REST 

PERIODS ON THE ASCENDING LIMB

Source d f MS F

Drug 1 18.225 0.789
S e t 1 3 .600 0.156
P e rio d 1 42.025 1.820
Drug X S e t 1 4 .225 0.183
Drug X P e rio d 1 0 .900 0.039
S e t X P e r io d 1 15.625 0.677
Drug X S e t x  P e rio d 1 0.100 0.004
E rro r  (W ith in ) 32 23.091
T o ta l 39
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SUMMARY TABLE FOR ANALYSIS OF VARIANCE FOR 
BASAL GSR MEASURED DURING Cl AND REST 

PERIODS ON THE DESCENDING LIMB

Source d f MS

Drug 1 2.756 0.146
S e t 1 2 .756 0.146
P e rio d 1 2.256 0 .120
Drug X S et 1 8 .556 0.454
Drug X P e rio d 1 2.756 0.146
S e t X P erio d 1 13.806 0.733
Drug X S et X P e r io d 1 1.406 0.075
E rro r  (W ith in) 32 18.834
T o ta l 39
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SUMMARY TABLE FOR ANALYSIS OF VARIANCE FOR 
NUMBER OF GSRs DURING Cl PERIODS

Source d f MS F

Drug 1 0.025 0.004
S e t 1 5 .625 0.874
Limb 1 9.025 1.402
Drug X S et 1 18.225 2.831
Drug X Limb 1 1.225 0.190
S e t X Limb 1 5.625 0.874
Drug X  S e t X Limb 1 0.225 0.035
E rro r  (W ith in) 32 6.438
T o ta l 39
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SUMMARY TABLE FOR ANALYSIS OF VARIANCE FOR 
AMPLITUDE OF GSRs MEASURED DURING 

Cl PERIODS

Source d f MS F

Drug 1 0 .043 0 .016
S e t 1 0 .700 0 .255
Limb 1 0.002 0.001
Drug X S e t 1 0 .008 0.003
Drug X  Limb 1 1 .314 0.479
S e t X Limb 1 5.162 1.882
Drug X  S e t x Limb 1 0 .002 0 .001
E rro r  (W ith in ) 32 2.743
T o ta l 39
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SUMMARY TABLE FOR ANALYSIS OF VARIANCE FOR 
AMPLITUDE OF GSRs MEASURED DURING Cl AND 

REST PERIODS ON THE DESCENDING LIMB

Source d f MS F

Drug 1 0.001 0.001
S e t 1 2.416 0.943
P e r io d 1 7.132 2.784
Drug X  S et 1 0.239 0 .093
Drug X  P e rio d 1 0 .891 0.354
S e t X  P e r io d 1 2.416 0 .943
Drug X  S e t x  P e r io d 1 2.416 0 .943
E rro r  (W ith in ) 32 2.562
T o ta l 39
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DEMOGRAPHIC AND TEST DATA FOR ALCOHOL GROUP

Subj e c t s  Age E d u c a tio n
W eight
( l b s . )

H e ig h t
( i n . )

S h ip le y -H a r tf  o rd
Vocab
u la r y A b s tr a c t WAIS

Eysenck P e r s o n a l i ty
______In v e n to ry _____

E N L

1 23 17 185 69 32 38 121 16 2 2
2 25 19 160 73 29 30 108 16 10 1
3 22 16 229 72 32 40 123 9 12 2
4 27 20 157 72 39 40 125 14 4 3
5 23 17 157 72 32 28 111 12 6 1
6 29 19 162 71 35 20 105 12 13 3
7 27 21 144 66 33 32 113 15 0 0
8 32 18 218 70 34 24 108 18 12 0
9 25 20 177 70 38 32 117 15 4 2

10 31 19 168 71 36 30 114 16 4 2
11 26 19 157 70 33 30 112 20 5 1
12 25 19 177 70 35 30 113 10 11 3
13 32 19 268 76 33 36 117 14 15 2
14 25 19 166 68 32 32 113 14 7 3
15 35 20 265 72 32 32 113 11 15 2
16 31 18 189 70 33 32 113 15 5 1
17 26 20 194 72 36 38 121 14 21 0
18 29 18 220 72 32 38 117 16 16 0
19 21 17 145 66 30 36 117 15 18 0
20 25 17 137 70 27 30 107 18 11 1

Mean 26.95 18 .60 183 .75 70 .60 33 .15 32 .40 114.40 14 .50 9 .55 1 .45
S.D. 3 .7 6 1 .3 1 38.03 2 .30 2 .85 5 .1 7 5 .39 2 .72 5.77 1 .1 0

Ln



DEMOGRAPHIC AND TEST DATA FOR PLACEBO GROUP

S u b je c ts  Age E d u ca tio n
W eight
( l b s . )

H eig h t
( i n . )

S h ip le y -H a r tfo rd
Vocab
u la ry A b s tra c t WAIS

Eysenck P e r s o n a l i ty
 In v e n to ry ______

E N L

1 34 19 216 74 32 36 116 14 5 2
2 24 19 147 66 31 36 118 9 10 1
3 24 16 164 74 38 40 128 17 9 1
4 29 20 168 70 24 34 108 12 9 3
5 35 20 186 70 38 40 124 9 10 0
6 25 18 143 68 36 36 119 11 8 0
7 25 19 190 74 34 30 113 15 7 2
8 28 19 203 70 34 36 117 7 8 1
9 28 18 160 68 32 31 112 14 8 1

10 25 18 184 72 32 35 115 15 9 2
11 24 19 167 68 34 32 117 14 12 1
12 23 17 152 68 31 36 118 14 12 2
13 28 20 174 73 32 34 114 9 20 0
14 32 19 187 72 32 28 109 14 17 2
15 25 19 151 72 31 36 115 13 10 3
16 25 19 151 69 32 28 109 13 3 2
17 27 18 184 71 27 28 105 15 6 5
18 26 20 137 69 33 40 120 16 9 0
19 25 18 147 68 40 40 125 17 7 0
20 33 16 246 79 34 38 119 10 8 2

Mean 27 .25 18 .55 172.85 70 .75 32 .85 3 4 .7 0 116 .05 12.90 9 .3 5 1 .5 0
S.D. 3 .6 1 1 .19 27.38 3 .06 3 .6 0 4 .0 5 5 .8 4 2 .86 3 .8 1 1 .28



CONCEPT IDENTIFICATION DATA FOR ALCOHOL GROUP

Number o f Number o f P e rc e n ta g e Mean
S u b je c ts C o n d itio n T r i a l s E r ro r s o f  E r ro rs R e a c tio n  Time

1 S X DL 71 17 23 .9 1 .922
2 F X AL 160 77 4 8 .1 5 .281
3 F X DL 29 5 1 7 .2 3 .250
4 S X AL 65 19 2 9 .2 1 .302
5 F X DL 50 19 3 8 .0 3 .480
6 F X AL 111 45 4 0 .5 2 .708
7 S X DL 160 87 5 4 .4 1 .194
8 S X DL 65 20 3 0 .8 1 .869
9 F X DL 160 78 4 8 .8 2 .811

10 F X DL 48 18 3 7 .5 3 .658
11 S X AL 85 24 28 .2 1 .839
12 F X AL 160 81 5 0 .6 4 .098
13 S X AL 82 31 3 7 .8 1 .617
14 S X DL 122 44 3 6 .1 2 .614
15 S X AL 98 27 2 7 .6 3 .980
16 S X AL 160 72 4 5 .0 5.217
17 F X AL 86 19 22 .1 2 .904
18 F X AL 160 70 4 3 .8 1 .284
19 F X DL 45 19 4 2 .2 4 .8 3 0
20 S X DL 67 20 29 .9 1 .7 7 5

Mean 99 .2 3 9 .6 36 .59 2.882
S.D. 2 8 .2 1 3 .1 10 .29 1 .311

4S



CONCEPT IDENTIFICATION DATA FOR PLACEBO GROUP

Number o f Number o f P e rc e n ta g e Mean
S u b je c ts C o n d itio n T r i a l s E r ro rs o f  E r ro r s R e a c tio n  Time

1 S X DL 22 2 9 .1 1 .603
2 S X AL 63 19 30 .2 2 .412
3 F X DL 30 7 23 .3 2 .463
4 F X AL 33 10 3 0 .3 3.227
5 S X DL 160 40 2 5 .0 0 .921
6 F X AL 48 12 2 5 .0 2 .903
7 F X AL 64 13 20 .3 1 .825
8 F X DL 65 13 2 0 .0 1 .9 8 1
9 S X DL 77 25 3 2 .5 3.743

10 F X DL 36 10 2 0 .0 2 .3 0 4
11 F X AL 92 22 23 .9 3 .845
12 S X AL 160 40 2 5 .0 2 .853
13 S X AL 38 9 23 .7 2 .710
14 S X DL 105 34 3 2 .4 2 .343
15 F X  DL 99 22 . 22 .2 7.609
16 F X DL 56 13 23 .2 1 .415
17 S X AL 160 43 26 .9 3 .376
18 S X DL 59 8 1 3 .6 6.462
19 F X AL 33 5 1 5 .2 3 .711
20 S X AL 82 n o 2 6 .8 1 .2 6 ?

Mean 74 .1 1 8 .5 23.82 2.949
S.D. 2 2 .4 6 .9 6 .05 1 .639

00



PSYCHOPHYSIOLOGICAL DATA FOR ALCOHOL GROUP

Sub- 
j  e c t s C o n d itio n

F ro n ta l  EMG L a ry n g e a l EMG B a sa i SCL Number o f SCRs A m plitude o f  SCRs
AL DL AL DL AL DL AL DL AL DL

1 S X DL 172 145 192 162 8 .0 7 .0 6 0 1 .8 3 0 .0 0
2 F X AL 289 91 307 94 1 4 .0 9 .5 0 0 0 .0 0 0 .0 0
3 F X DL 121 182 130 116 6 .5 6 .0 1 0 2 .2 5 0 .0 0
4 S X AL 92 173 165 165 1 6 .0 1 2 .0 2 1 4 .7 5 1 .5 0
5 F X DL 157 303 195 678 1 3 .5 1 4 .5 4 6 2 .37 2 .16
6 F X AL 137 114 359 290 4 .0 2 .0 1 0 1 .0 0 0 .0 0
7 S X DL 186 204 106 265 5 .5 4 .5 0 0 0 .0 0 0 .0 0
8 S X DL 141 166 121 184 5 .0 4 .5 0 0 0 .0 0 0 .0 0
9 F X DL 156 146 132 189 3 .0 4 .0 0 1 0 .0 0 1 .0 0

10 F X DL 374 177 428 270 1 4 .0 1 3 .5 2 5 1 .5 0 3 .3 0
11 S X AL 232 402 307 443 1 1 .0 7 .0 4 0 2 .2 5 0 .0 0
12 F X AL 117 79 185 150 1 2 .0 9 .5 5 1 2 .0 0 1 .5 0
13 S X AL 125 201 112 201 1 0 .0 6 .0 0 0 0 .0 0 0 .0 0
14 S X DL 263 226 329 172 1 0 .0 1 0 .0 6 6 3 .0 0 2 .0 0
15 S X AL 140 169 203 138 1 5 .0 1 1 .0 5 0 1 .3 5 0 .0 0
16 s X AL 154 236 235 219 9 .5 7 .0 3 1 1 .5 0 1 .7 5
17 F X AL 229 159 132 114 7 .5 6 .0 1 0 1 .5 0 0 .0 0
18 F X AL 187 168 152 184 1 8 .5 1 4 .0 7 4 3 .0 0 3 .5 0
19 F X DL 100 122 177 261 1 1 .0 1 2 .0 0 2 0 .0 0 2 .7 5
20 S X DL 193 143 149 184 1 5 .0 1 8 .0 4 2 2 .13 2 .5 0

Mean 17 8 .3 180 .3 205 .8 223.9 10 .5 8 .9 2 .6 1 .5 1 .52 1 .1 0
S.D. 7 0 .0 7 3 .0 9 2 .1 3 2 .5 4 .3 4 .2 2 .4 2 .1 1 .29 1 .2 6

VO



PSYCHOPHYSIOLOGICAL DATA FOR PLACEBO GROUP

Sub
j e c t s C o n d itio n

F r o n ta l  EMG L ary n ftea l EMG B asa i SCL Number o f SCRs A m plitude o f  SCRs
AL DL AL DL AL DL AL DL AL DL

1 S X DL 88 95 138 160 9 .5 1 0 .0 0 6 0 .0 0 2 .33
2 F X  AL 153 84 111 89 4 .0 5 .0 0 0 0 .0 0 0 .0 0
3 F X DL 186 205 209 121 6 .0 6 .0 1 0 1 .0 0 0 .0 0
4 S X AL 146 66 148 95 7 .0 6 .0 0 0 0 .0 0 0 .0 0
5 F X DL 150 170 223 180 4 .0 5 .0 0 1 0 .0 0 1 .0 0
6 F X AL 205 150 239 290 2 .0 2 .0 0 0 0 .0 0 0 .0 0
7 S X  DL 67 63 180 176 9 .0 6 .5 2 0 2 .2 5 0 .0 0
8 S X DL 117 87 129 145 5 .0 5 .0 0 1 0 .0 0 7 .50
9 F X  DL 259 108 313 212 7 .0 7 .0 1 0 1 .0 0 0 .0 0

10 F X  DL 195 255 238 161 5 .0 4 .0 2 0 1 .7 5 0 .0 0
11 S X DL 122 174 129 251 1 1 .0 9 .0 2 2 1 .3 8 1 .7 5
12 F X AL 186 89 106 74 1 6 .0 1 0 .5 7 0 1 .6 8 0 .0 0
13 S X AL 119 142 161 126 1 2 .0 1 4 .0 6 3 1 .8 8 1 .7 5
14 S X  DL 91 120 91 114 4 .5 4 .0 0 0 0 .0 0 0 .0 0
15 S X AL 152 246 83 126 1 7 .0 2 1 .0 0 5 0 .0 0 3 .4 0
16 S X  AL 110 119 146 205 9 .0 9 .0 0 0 0 .0 0 0 .0 0
17 F X  AL 313 164 155 109 1 2 .0 9 .0 3 0 1 .9 2 0 .0 0
18 F X AL 135 109 91 96 1 3 .0 1 5 .5 0 5 0 .0 0 2 .4 5
19 F X  DL 251 151 143 104 1 5 .0 1 1 .0 4 0 1 .8 1 0 .0 0
20 S X DL 130 151 102 94 1 3 .0 1 1 .0 7 1 2 .1 5 1 .7 5

Mean 159 .8 137 .4 15 6 .8 14 6 .4 9 .1 8 .5 1 .8 1 .2 0 .79 1 .1 0
S.D. 62 .4 5 4 .5 6 0 .5 5 8 .0 4 .4 4 .6 2 .4 2 .0 0 .93 1 .8 6

LnO


