6

Alcohol and Aggression: Three
Potential Mechanisms of the Drug Effect

RO. Pil and . Peterson’

The alcohol-aggression relationship is
multifactorial and interactive. Indeed,
given the results from numerous
expectancy studies completed by and
alluded to by Lang (this volume), alcohol
per se does not even need to be a neces-
sary condition. Just the belief that one has
consumed alcohol can sometimes suffice.
Factors operating at the level of the person
and the environment/culture each affect
the response to the drug and in turn are
altered by the resultant feedback. Thus,
the two current approaches to explaining
drug-related violence of either focusing on
the characteristics of the person consum-
ing the drug or what the drug is doing to
the individual are both valid.
Unfortunately, the involvement of
myriad factors has led to the large degree
of variability within and between studies,
which, as Lang pointed out, appears to be
an endemic problem. In order to begin

solid foundation, perhaps then pieces of
the puzzle will begin to fit with greater
predictability.

This brief paper is designed to focus
explicitly on the question of how alcohol
may directly affect psychological mecha-
nisms that would increase the likelihood
of aggressive behavior. Three specific

“mechanisms that we have recently

to grasp the sources of confusion, atten-

tion needs to be directed at delineating
more specifically the role of the factors
that comprise the interaction. Given a

explored in detail elsewhere (Pihl and
Peterson 1993; Peterson and Pihl 1990)
will be discussed and results of laboratory
alcohol/aggression studies presented in
their support. These mechanisms are an
increase in pain sensitivity in normal indi-
viduals, a decrease in the use of cues
regarding one’s own behavior, and a
decrease in frontal lobe functioning and a
concomitant loss of alternative problem-
solving strategies. Figure | presents a
schematic of these three mechanisms and .
their putative effect in relationship to
potentially increased aggression.
Laboratory studies of the alcohol-
aggression relationship provide the advan-
tages of control, precision, and the ability
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A theoretical model of the effect of alcohol on mechanisms that increase the likelihood of aggressive behavior.

to specify variables, circumstances usually
absent in nonlaboratory situations.
However, the disadvantages of such studies
include the range of limitations referred to
by Lang (this volume) and, in particular,
the use of often arguable measures of
aggression and the manipulation of vari-
ables conservatively labeled “artificial.”
The aggression measures utilized in the

i

studies described below were the intensity
and duration of an electric shock that one
subject administered to another presumed
subject (actually a computer) in a reaction
time competitive task. This procedure,
labeled the Buss-Taylor Task, has had a
number of modifications, the majority of
which involve use of a provocative aversive
stimulus being delivered to the subject by
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the “partner” when a trial is lost.
Aggression scores obtained with this pro-
cedure have been shown to be both reliable
and valid (Bernstein et al. 1987) and are
related to aggression rated by peer
(Williams et al. 1967) and by self
(Shembert et al. 1968) as well as to a histo-
ry of antisocial behavior (Hartman 1969).
The procedure is also the “method of
choice” in alcohol and aggression studies,
which have demonstrated an expectancy
effect, an alcohol effect, variability relative
to type of alcohol consumed, and dose,
provocation, and attributional effects (for
reviews, see Taylor 1983; Pihl 1983; Pihl
and Ross 1987; Lang and Sibrel 1989;
Bushman and Cooper 1990).

PAIN SENSITIVITY

Pain, broadly defined to include frustra-

tion and the absence of expected rewards,
is easily the most apparent eliciting stimu-
lus for aggression. This literature is volu-
minous and consistent and is really only
criticized because it does not account for
the totality of aggressive behavior. Thus if
alcohol was in some way to increase sensi-
tivity to pain, a persuasive explanatory
factor would be evident. Unfortunately,
alcohol consumption linked with
increased pain sensitivity seems counter-
intuitive. “Feeling no pain” when intoxi-
cated is part of the popular vernacular, an

idea that seems to mix much better than

alcohol and aggression. Indeed, alcohol
has been used as an anaesthetic (Mullin
and Luckhardt 1934; Wolff et al. 1942).
However, as mentioned previously,
alcohol effects are not ubiquitous. Rather,
they are related to dose, rate of adminis-
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tration, time passed since consumption,
subject characteristics, previous drinking
history, and undoubtedly other factors.
Thus a drug which has analgesic proper-
ties at high dosages may in some individu-
als have quite the reverse properties at
lower dosages. Grey (1982) has reported
in a series of studies with rats an increased
sensitivity to pain while alcohol intoxicat-
ed. Specifically, these animals showed
reduced flinch and jump thresholds to
electric shocks. Gustafson (1986) has fur-
ther noted increased subjective ratings by
humans of sensitivity to electric shocks,
when given alcohol over a placebo.

In our research with individuals from
multigenerational alcoholic families, we
have failed to demonstrate increased pain
sensitivity when intoxicated and, in fact,
have shown just the opposite in this nar-
rowly defined population (Stewart et al.,
submitted). These latter results are con-
sistent with the literature showing that
alcoholics in general are more sensitive to
pain stimulation than controls when
sober and more sensitive to the pain-
reducing effects of alcohol than others
(Brown and Cutter 1977). In effect, alco-
hol seems to normalize a sober overreac-
tivity to pain in this population;
Interestingly, these at risk for alcoholism
individuals appear to be less aggressive
when intoxicated on the Buss-Taylor Task
than controls who are not at risk (Pihl et
al. 1990).

REDUCED CUES TO PUNISHMENT
AND FRUSTRATION

Disinhibitory theories of intoxicated
aggression are perhaps the most promi-
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nent (Graham 1980; Bushman and
Cooper 1990). Often these theories are
expressed in informational terms (Hull
1981; Pihl et al. 1981; Steele and Josephs
1988). There is even a commonality,
albeit strained, with psychoanalytic theo-
rizing regarding reduction in superego
control. Grey (1982, 1987) has written
two books that explore what he calls the
behavioral inhibition system, which in
response to threat halts ongoing activity
and initiates sensory motor cognitive
activity directed toward analysis and
response to specific, threatening cues.
This system is presumed to comprise a
neurological circuit involving the septum
and hippocampus and their interconnec-
tions with other limbic and cortical struc-
tures. Grey presents an array of
experimental literature to demonstrate
that anxiolytics, including alcohol, seem
to operate differentially on the behavioral
inhibition system. While these drugs may
actually enhance response to punishment
and frustration, they are seen as reducing
associated cues related to fear and anxiety.
This effect is probably explanatory for
alcohol-affected stress-response dampen-
ing seen in sons of multigenerational male
alcoholics (Pihl et al. 1990) and in the
reduction of anxiety following drinking
in anxiety-sensitive women (Stewart et al.,
in press).

One aspect of human socialization is
the process of teaching children to regard
aspects of their own behavior as a threat
to their own well-being and to that of oth-
ers. Individuals who do not learn this
connection threaten the integrity of the
social group. Thus, well-socialized indi-
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viduals engage in aggressive acts only in
extremely limited situations. To engage in
aggression outside of this narrow range of
justifiable situations in itself should be a
cue for punishment and frustration. As
alcohol disinhibits all behaviors under the
general inhibitory control of fear, of which
cues of one’s own aggression is primary,
intoxicated individuals should participate
in dangerous situations where this behav-
ior would normally be inhibited by threat
of danger. '
Three studies we have completed pre-
sent some support for this theory. Each of
these studies used a modified version of
the Buss-Taylor Aggression Task. Unlike
the majority of studies using the paradigm
in which subjects receive and give electric
shocks, the first three studies described
below involve subjects receiving aversive
tones but delivering shocks. In the first
experiment (Zeichner and Pihl 1979), 72
male social drinkers between the ages of 18
and 35 were divided into six groups.
There were three drug conditions and two
contingency conditions. The drug condi-
tions were alcohol, placebo, and sober;
individuals participated in the aggression
task after receiving 1.32 mL/kg of 95-per-
cent USP alcohol or placebo or nothing
and were randomly assigned to one of two
contingency conditions. In the first condi-
tion, the intensity of the aversive tones the
subject received was correlated with the
shocks they delivered; in the second condi-
tion, the tones they received were unrelat-
ed to their own behavior. Figure 2
illustrates significant differences in the no-
alcohol and placebo conditions between
individuals who received correlated versus
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uncorrelated consequences. This result
confirms the well-known conclusion in
the aggression literature that the behavior
we emit is related to the behavior we
receive. Disconfirming this well-known
fact, there was no difference in correlated
and uncorrelated responding when intoxi-
cated (average blood alcohol level 0.092),
with subjects failing to modify their
behavior as a result of the consequences.
Because it appeared subjects were not pro-
cessing information relevant to the conse-
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quences of their own behavior, a second
study was designed as follows.

This study (Zeichner et al. 1982), the
results of which are depicted in figure 3,
attempted to require subjects, whether
intoxicated or not, to attend to the conse-
quences of their own behavior. In this
study there were two drug conditions: sub-
jects received either 1.32 mL/kg of 95-per-
cent USP alcohol or placebo. In the first of
the three behavioral conditions, the inten-
tion was to have subjects actually pay less

Alcohol

Shock intensity delivered by males who consumed no alcohol, placebo,

related or uncorrelated with shock administered.

or aicohol, when shock reception was cor-
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attention to the consequences of their
behavior by having them complete a math-
ematical problem concurrent with partici-
pation in the competition task. This was
labeled the distraction condition. In the
second experimental condition, subjects
were required to focus specifically on the
consequences of their own behavior as well
as the behavior of their competitor. They
were required to write down the level of the
shock that they administered and the level
of the tone they received. The third control
condition involved the correlated alcohol
condition of the previous study. Figure 3
illustrates that distraction resulted in a sig-
nificant reduction in alcohol-related

aggression, and that individuals forced to
attend to the consequences of their own
behavior when intoxicated were the most
aggressive. From these results one could
conclude that awareness of behavior and its
consequences may not be as important as
presumed. Rather, the affective component
of this knowledge appears no longer to be
accompanied by fear. The results suggest
information is being processed, at least ver-
bally, but no longer inhibits behavior.

A third study (Zeichner and Pihl
1980) also supports the position that
threat is affected by alcohol. This study
employed three drug groups: alcohol 1.32
mL/kg, placebo, and control. Subjects
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were randomly assigned to one of two
intent conditions. In an intent condition
called neutral intent, subjects were told
that the aversive stimuli they were receiv-
ing from their competitor was actually
fixed according to a predetermined sched-
ule developed by the experimenter. In the
malicious condition subjects were told
that the aversive stimuli they were receiv-
ing was chosen by their competitor.
Actual aversive stimulation was identical
in both groups. The results were quite
similar to those presented in figure 2 (the
contingency study). That is, control or
placebo subjects’ aggressive behavior was
restricted by considerations of intent,
with malicious intent evoking significant-
ly more aggression than neutral intent.
Again, as with the consequences study,
intoxication obviated this relationship.
The notion of intent is basic to our con-
ceptualizations of justice; to aggress
against another without consideration of
intent suggests a breakdown in socially
defined norms, which in turn we would
argue are threat based. Inhibition of
aggression involved in the threat of break-
ing the social rule now seems to have been
eliminated by intoxication.

Decreased Frontal Lobe Functioning

Figure 4 presents the results of a recent
study we completed (Peterson et al. 1990)
in which a battery of neuropsychological
tests was administered to individuals who
had been randomly assigned to one of
three doses of alcohol (placebo, 0.66
mL/kg and 1.32 mL/kg of 95-percent USP
alcohol) within a balanced placebo design.
In this procedure half the subjects were
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told that they were receiving alcohol while
the other half were told they were receiv-
ing placebo. Thus, drug and expectancy
are putatively crossed. Alcohol expectan-
cy effects were found for only 2 of the 20
tests—digit span and the Young-Pihl
Memory Test. Furthermore, under the
dosages studied, alcohol seemed to have
little effect on intellectual functioning as
measured by standard IQ tests. What
alcohol did seem to affect was perfor-
mance on tasks associated with delayed
memory and cognitive ability often asso-
ciated with the functioning of the pre-
frontal cortex. Significantly and
specifically affected, notably by the higher
intoxicating dose, were such tasks as
assessment, planning and foresight, orga-
nization of behavior, abstract conceptual-
ization, memory transfer of information,
and tasks involving complex motor behav-
ior. We concluded from these results that
alcohol did not seem to affect previously
learned knowledge but rather the ability
to deal with the threatening or novel. It
has been suggested (Luria 1980; Peterson
and Pihl 1990) that the prefrontal cortex
is critical in the formulation of verbal and
motor strategies aimed at dealing specifi-
cally with issues of threat or novelty. Ina
very recent study (Lau et al. 1992), frontal
lobe functioning was crossed with alcohol,
and provocation and aggressive behavior
were assessed. In this study 114 male
social drinkers were administered two
tests developed at the Montreal
Neurological Institute, and putative of
frontal lobe functioning, the spatial con-
ditional associative learning task (Petrides
1985), and the self-ordered pointing task
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(Petrides and Milner 1982). Subjects were
categorized by their performance on these
tests; those in the upper and lower quar-
tiles were selected for participation on the
aggression task. Half of these subjects
engaged in the task while sober and the
other half after consuming 1 mL/kg of 95-
percent USP alcohol. The aggression task
itself was presented in two phases. For the
first 13 trials, subjects received shocks in
the lower half of their previously deter-
mined shock threshold, and in the second
13 trials, subjects received shocks in the
upper half of their threshold. These con-

ditions were viewed respectively as low
provocation and high provocation. All
shocks were randomly assigned by the
computer and were of the same duration.
Each subject won and lost exactly half of
the trials during both provocation condi-
tions. The results of this study were a sig-
nificant drug effect, group effect,
provocation effect, and provocation by
group interaction. Conclusions of seem-
ing importance include that individuals
who score low on two putative tests of
frontal lobe functioning are more aggres-
sive when sober than those with intact
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functioning when provoked. This perhaps
suggests a fundamental impairment in
integrating inhibitory responses. In addi-
tion, the effect of an intoxicating dose of
alcohol is to render those individuals who
reflect intact functioning when sober as
aggressive as their lower functioning com-
parison group. These results support the
notion of an alcohol effect on frontal lobe
functioning and a resultant increased like-
lihood of aggressive responding when suf-
ficient provocation is present.

SUMMARY

Increased pain sensitivity, reduced
response to cues of punishment, and
reduced response flexibility are alcohol-
related effects that can increase the likeli-
hood of aggressive responding. While
individual factors as well as situational
factors are crucial considerations in the
aggression equation, the effects of alcohol
should not be overlooked. For example, a
particularly perplexing finding is the high
percentage of victims ofviolence who also
have been found to be intoxicated. In a
recent review of 26 crime studies from 11
countries, 45 percent of victims were
found to have been drinking (Murdoch et
al. 1990). The three effects described
above are just as applicable in explaining
both this fact as well as the fact that 62
percent of the violent offenders were
drinking, typically heavily.

Finally, it should be noted that there
are clearly other drug effects, some of
which are individualized (e.g., pathologi-
cal intoxication and/or hypoglycemia),
which undoubtedly also affect the alco-
hol/aggression relationship. Nevertheless,
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to paraphrase Swift, “drinking is not just a
mere pause from thinking but a respite
from feeling too.”
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