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Psychophysiological activity and reactivity and
concept identification performance in

alcoholics and controls
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Detoxified alcoholics and controls were tested on the Concept Identification (Cl) task as seven
measures of psychophysiological activity and reactivity were recorded. On the CI task, subjects
initially learned, by trial and error, to classify geometric patterns until the criterion of 16 con
secutive correct responses was reached in 80-160 trials. Fewer alcoholics solved the CI problem
than did controls. While working on the CI problem, alcoholics had higher skin conductance level
(SCL) and vasomotor (VM) activity than controls. Only alcoholics had significant negative corre
lations between SCL and VM activity. Also, alcoholics who did not solve the problem had signifi
cant negative correlations between response latency and systolic blood pressure. The alcoholics'
abstraction deficit and their sensitivity to failure could explain why they had more psychophysio
logical activity on the CI problem than did controls,

Alcoholics demonstrate greater neuropsychological
deficits than controls (Goldman, 1986; Parsons & Farr,
1981). Even though alcoholics have abstracting deficits
(Parsons & Farr, 1981), Pishkin , Fishkin, and Stahl
(1972) did not find differences between alcoholics and
controls on the Concept Identification (CI) task, a labora
tory measure of rule learning. Two reasons could explain
their negative outcome: first , they used an easy CI prob
lem. Second, they included only alcoholics who solved
the CI problem . Nonetheless, Pishkin et al. (1972) re
ported that controls had more "extreme" galvanic skin
responses (GSRs) than alcoholics. The purpose of this
study was to test alcoholics and controls using a more
difficult CI problem than was used by Pishkin et al.
(1972), while measures of psychophysiological activity
and reactivity were recorded. Also, we did not exclude
alcoholics who failed to solve the CI problem .

METHOD

Subjects
A total of 54 male alcoholics and 26 controlswere tested. The two groups

were matched in age (MA = 40.9, Me = 38.9) , education (MA = 13.1,
Me = 13.6), and Shipley Vocabulary Age (MA = 17.1 , Me = 17.5).
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Six months prior to testing, the average daily intake of ethanol was 14.02 oz
for the alcoholics and .71 oz for the controls . The alcoholics ' average
chronicity of alcoholism was 14.2 years. The alcoholics were patients in
the 2~y program of the Alcohol Rehabilitation Unit, Oklahoma City
Veterans Affairs Medical Center. They hada DSM-ID diagnosis of alco
hol dependence (American Psychiatric Association , 1980).

Procedure
After the subject signed the consent form , he was asked to sit in a pad

ded chair , and psychophysiological recording leads were attached. Electro
myogram (EMG) activity was recorded from the forehead directly above
the frontalis muscles; skin conductance level (SCL) was recorded from
the palmar surface of the second and fourth fingers of the left hand; a
V-lock cuff was placed over the brachial artery of the left arm to record
systolic blood pressure (SBP) , diastolic blood pressure (DBP), mean
arterial pressure (MAP), and heart rate (HR) . Vasomotor (VM) activity
was recorded by placing a photoelectric plethysmograph unit on the
thumb of the left hartt!.

The subjects were tested using an automated CI and physiological
recording system described in a recent publication (Pishkin, Braggio,
& Lovallo, 1987) . This system included amplifiers that were used to
record EMG, SCL , and VM activity, and an automated blood pres
sure unit.

Each volunteer faced a ground-glass rear-projection screen. Below
the screen there were two response buttons labeled + and -. Above
each button there was one feedback light. On each trial of the CI problem,
the subject had to class ify a geometric stimulus pattern by using one
or both attributes. The attributes used were " small and/or square. .. The
CI attribute-identification problem was based on the inclusive disjunc
tive rule (Haygood & Bourne, 1965). When either or both attributes
were present, the slide was cons idered an example of the concept, and
the subject hadto push the + button. To respond correctly when neither
attribute was present, the subject had to push the - button. After the
subject made his response , the appropriate feedback light was illumi
nated for 2 sec , thereby indicating the correct class ification of the slide
and if the response was correct.

The experiment was divided into three phases : a 2D-min pre-test base
line (Phase I), the presentation of two CI problems (Phase Il) , and a
5-min posttest baseline (Phase ID). For this study , only the second CI
problem was analyzed. To solve the CI problem, the subject had to be
correct on 16 consecutive trials . Psychophysiological activity measures
were recorded during all three phases .
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Table 1
Differences in Psychophysiologkal Activity Between A1cobolics and Controls

on the Concept Identilkation Task

Dependent Phase of Testing (p) Group Fs and Ps

Variables Group (G) Baseline Test Posttest Means G P GxP

SCL ALC 285 .42 409.29 380 .37 358.36 2.91 35.77t 3.77-
CONT 141.50 202 .82 194.94 179.75

VM ALC 8.33 7.68 7 .81 7.87 3.34 13.28t 2.49
CONT 7.70 6.24 6 .10 6.57

EMG ALC 348 .32 539 .30 419 .91 435 .84 <I 20.47t <I
CONT 368 .50 499.17 438 .81 435.49

HR ALC 73.86 77.f1J 74 .97 75 .31 4.31- 32.34 t <1
CONT 68.39 71.97 69 .69 70 .02

SBP ALC 123.47 127.26 124.92 125.21 <1 23.75t <I
CONT 123.45 127.84 125.77 125.68

DBP ALC 77.77 82 .86 78.68 79 .77 1.57 7 .85t <I
CONT 81.33 84.78 82.44 82.85

MAP ALC 93 .13 96 .70 93 .95 94.59 <I 19.56t <I
CONT 95.01 98.49 96 .87 96 .79

Note-SCL = skin conductance level, VM = vasomotor activity , EMG = electromyogram, HR = heart
rate, SBP = systolic blood pressure, DBP = diastol ic blood pressure, and MAP = mean arterial pressure;
ALC = alcoholics, CONT = controls. -p < .05. tp < .0 1.

RESULTS

Fewer alcoholics than controls solved the CI problem
lx2(1) = 3.043, p = .08]. However, the two groups did
not differ in incorrect responses and response latency
(p > .05, for each comparison). The psychophysiologi
cal data were analyzed using a group (alcoholics , con
trols) X phase of testing (I-Ill) analysis of variance de
sign (Winer, 1971). These data are shown in Table 1.
Alcoholics had significantly higher HRs than controls
(p < .05). The phase of testing factor was significant for
all seven psychophysiological measures (all ps < .01).
Work on the CI problem produced significant changes
from baseline in EMG, HR, SBP, DBP, and MAP (all
ps < .05). The interaction was significant for SCL
(p < .05). Alcoholics had significant increases in SCL
from baseline to CI problem and to posttest baseline (both
ps < .01). Controls showed significant increases in SCL
from baseline to CI problem and to posttest baseline
(ps < .01) . While the alcoholics had a higher CI
problem-produced increase in SCL than was found for
controls, this group difference was not significant. There
fore, these results demonstrate that alcoholicsdo not differ
from controls in psychophysiological reactivity produced
by work on a cognitive problem.

Correlations between measures of psychophysiological
activity and CI performance were computed. Only alco
holics showed significant negative correlations between
total incorrect responses and SCL [rxy(52) = - .287,
p < .05] and VM activity [rxy(52) = -.282, p < .05].
The controls had a significant positive correlation between
total incorrect responses and EMG activity [rxy(24) =
.535, p < .01]. In addition, the alcoholics who did not
solve the CI problem showed significant negative corre
lations between response latency and SBP [rxy(32) =
-.446,p < .01]andMAP[rxy(32)=-.386,p < .05].

DISCUSSION

Thisstudy showed that alcoholics are impaired in solving an attribute
identification CI problem that was fonned by using the inclusive dis
junctive rule . Fewer alcoholics than controls solved the CI problem.
Pishkin, Lovallo, and Bourne (1985) demonstrated that alcoholics made
more errors thancontrols when theywere tested using three rule-learning
CI problems based on the inclus ive disfunction rule . This study and the
Pishkin et al. (1985) experiment have shown that the alcoholics' deficit
also includes impaired attribute identification and rule learning on the
CI task if an inclus ive disjunctive rule is used. CI rules that are less
difficult will not tap the alcoholics' abstracting deficit . Since Pishkin
et al. (1972) did not fmd differences between alcoholics and controls
when alcoholics who did not solve the CI problem were excluded from
the analyses of the group data, it is possible that some alcoholics do
not demonstrate rule-learning deficits. Parsons (1987) found that only
about 70% of alcoholics showed deficits on neuropsychological tests .
By using the CI task and neuropsychological tests, it could be possible
to identify alcoholics who either show or do not show impaired cogni
tive performance.

Another contribution of this study was the finding that work on the
CI problem produced more psychophysiological activity in alcoholics
than in controls. The higher levels of psychophysiological activity in
alcoholics could have been due to two factors : First, the CI problem
could have been functionally more difficult for the alcoholics than for
the controls (the alcoholics had to work harder than the controls on the
CI problem). As a consequence, the alcoholics became psychophysio
logically more active than the controls. Second , the alcoholics could
have been more psychophysiologically active whenever they made errors
on the CI task. We found significant negative correlations between in
correct responses and VM activity and SCL and between response la
tency and SBP and MAP . Future research should specify how rule
difficulty and failure differentially influence CI performance and psy
chophysiological activity in alcoholics and in controls.
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Notices and Announcements

32nd Annual Meeting of the Psychonomic Society
San Francisco, California

November 22-24, 1991

The 32nd Annual Meeting of the Psychonomic Society will be held in San Francisco, November 22-24 ,
1991. The meetings will begin Friday morning and continue until Sunday at noon . The headquarters hotel
will be the Hyatt Regency San Francisco at Embarcadero Center.

The call for papers was mailed to members and associates in April, with a June 21 deadline for submissions .

The program and hotel reservation cards will be mailed to members and associates in September. A copy
of the program will be published in the November issue of the Bulletin of the Psychonomic Society.

For further information, please contact the secretary-treasurer of the Society: Cynthia H. Null , P.O .
Box 7104 , San Jose, California 95150-7104 (telephone: 415-604-1260).
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