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General Abstract

The present thesis and series of studies explores the underlying
cognitive and neuropsychological processes that underlies propensity for
aggressive response in adult men and women, both sober and intoxicated.
Previous research demonstrated that poor executive functioning, either
pre-existing (idiopathic) or induced by alcohol-intoxication, was
associated with heightened aggressive responses. The first study
demonstrates that although cognitively impaired when alcohol intoxicated,
men with above average pre-alcohol Executive Cognitive Functioning
(ECF) do not act aggressively if they are properly motivated to remain
non-aggressive, suggesting some ability to use residual executive function.
The second study directly compares the aggression-eliciting effects of
alcohol in both men and women, an under-investigated issue. Results
indicate that aggression levels in the women are not significantly less than
those of men, and that alcohol-intoxication is not as predictive a factor in
women as in men. The third study, a post-hoc analysis of the second,
indicates that like for men, executive function level in women is highly
related to propensity for aggressive response, in fact far more predictive
than acute alcohol-intoxication. The fourth study was intended to
investigate a possible behavioural explanation for the ECF-aggression
relationship. Specifically, this study was designed to assess whether the
aggression manifested by individuals with poor ECF was rapid or

impulsive, i.e. due to a disinhibition process. Contrary to this popular



contention, this study demonstrates that when faced with complex, social
interactions, low-ECF individuals act aggressively, but only after a
somewhat slow period of apparent contemplation. These findings and
others conducted by the author are discussed in a speculative model of the
ECF-aggression relationship. Means by which to test this model are

proposed, as are other theoretical implications of the work.



Résumé général
La présente thése ainsi qu’une série d’études explorent les processus
cognitifs et neuropsychologiques fondamentaux qui sont 2 la base de la
tendance des réactions agressives chez les hommes et femmes adultes, soit
sobres, soit intoxiqués. Des études précédentes ont démontré que le faible
fonctionnement cognitif-exécutif, préexistant (idiopathique) ou suscité par
I’intoxication a I’alcool, était associé a un accroissement des réactions
agressives. La premiére étude démontre que, méme lorsque les facultés
cognitives sont diminuées par I’intoxication a I’alcool, les hommes, ayant
un niveau de fonctionnement cognitif-exécutif (FCE) supérieur a la
normale pré-intoxication, n’agissent pas de maniére agressive s’ils sont
soigneusement motivés a rester dans un état de non-agressivité, suggérant
donc une habileté a utiliser les fonctions exécutives résiduelles. La
deuxiéme étude compare directement I’ agressivité occasionnée par
1’alcool chez les hommes et les femmes, un élément sous-évalué. Les
résultats indiquent que les niveaux d’agressivité chez les femmes ne sont
pas significativement moindres que ceux des hommes, et I’intoxication 2
I’alcool n’est pas un élément prévisible aussi bien pour les femmes que
pour les hommes. La troisitme étude, une analyse post-hoc de la seconde,
indique que, comme pour les hommes, le niveau de fonctionnement
exécutif chez les femmes est étroitement relié a la tendance de réactions
agressives, et ceci est considérablement plus prévisible qu’une

intoxication sévere a I’alcool. La quatriéme étude a ét€ congues pour
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investiguer la possibilité d’une explication comportementale pour la
relation FCE-agressivité. Plus spécifiquement, cette étude avait comme
but d’évaluer si I’agressivité manifestée par les individus ayant un faible
FCE éuait, soit rapide, ou impulsive, causée par exemple par un processus
d’inhibition. Contrairement i la croyance populaire, cette étude démontre
que, lorsque les individus possédant un bas niveau de FCE font face a des
interactions sociales complexes, ils agissent avec agressivité, mais
seulement aprés une lente période de contemplation plausible. Ces
résultats ainsi que ceux d’autres recherches du méme auteur sont étudiés a
I’aide d’un modéle spéculatif de la relation FCE-agressivité. Les procédés
selon lesquels ce modele doit étre vérifi€ sont proposés, comme d’autres

implications théoriques de cet ouvrage.

11



Preface and Statement of Originality

This thesis presents research material which, although being
original, can be regarded as logical progressions of previous work. Most
specifically, this thesis developed out of work conducted by Drs. Jordan
Peterson, Mark Lau and David Lemarquand, all of whom were recent
graduates (or on the verge of graduating) when I started my program of
study in 1994. Drs. Peterson had written on alcohol and aggression; Dr.
Lau had focussed on neuropsychological elements of aggression,
specifically executive function; and Dr. Lemarquand was predominantly
interested in the relationship between serotonergic function and impulsive
aggression. All of their work influenced the issues I chose to investigate
in my dissertation.

However, for each of the studies in this dissertation, allow me to
outline the specific contributions of myself, co-authors, and other
assistants. In the first study (Hoaken, Assaad, & Pihl, 1998), the
hypotheses and design of the study were wholly my own. The data were
collected with the assistance of Jean-Marc Assaad, who also assisted in
some of the analyses. Research assistants Jason Coupland and Pascale
Malo also assisted in data collection. I completed the analyses and wrote
the paper, with some assistance from Jean-Marc Assaad, under the
supervision of Dr. R.O. Pihl.

For the second study (Hoaken & Pihl, 2000), the design of the

study was my own. Data collection was assisted by research assistants
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Jennifer Finestone, Wendy Strickler, Jamie Mayerovitch, Amber
Rowland, and Stephanie Cassie. The writing was once again completed
under the supervision of Dr. Pihl.

The third study (Hoaken, Strickler, & Pihl, under review) was a
post-hoc analysis of the second, which was proposed in a joint meeting of
the three authors. Statistical analyses were conducted in collaboration
with Dr. Rhonda Amsel and Dr. James Ramsey. Writing was done by
myself and Wendy Strickler under the supervision of Dr. Pihl.

The fourth study (Hoaken, Shaughnessy & Pihl, submitted) was
designed wholly by myself, and analysed wholly by myself. The data was
collected with the assistance of Carrie Marchionni, Valerie Shaughnessy
and Jane Simpson. The writing was done by myself and Valerie
Shaughnessy, yet again under the supervision of Dr. Pihl.

Marc Gross and Dave Khernagan provided assistance in all four
studies in terms of mechanical and computer aspects of the data collection
systems.

Drs. Amsel and Ramsey were consulted in matters of both design

and analysis for the final three of the four aforementioned studies.
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Introduction

Definition and Measurement of Human Aggression
The definition and measurement of human aggression is a

particularly tricky task. The foremost problem, as has been pointed out
previously (Buss, 1961), is that in the English language the term
“aggression” is used to refer to a large and varied set of actions. When
somebody refers to another as being “aggressive” does that person mean
the “aggressor” is physically hurtful, verbally confrontational, simply
unfriendly, or particularly willing to stand up for his beliefs? The possible
meanings are clearly multitudinous; therefore, we must start the
description of the “aggression” literature in humans with definitional

consideration.

Defining Aggression

Aggression is clearly a multidimensional construct that defies
simple definition. Not surprisingly, then, efforts to define the construct
have varied widely over the years. One of the earliest efforts was that of
Buss (1961) who contended, simply, that any action that harmed another
was aggressive. Despite the apparent simplicity of this definition,
however, Buss suggested three dichotomies upon which aggression could
be based: physical-verbal, active-passive, and direct-indirect. These three
dichotomies produced eight discrete categories of aggression, such as

physical-active-direct (punching someone), or verbal-active-indirect
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(spreading malicious gossip about someone), into which you can
categorise virtually all instances of aggressive behaviour.

The fundamental problem with Buss’ definition, that aggression is
any act that harms another, is that it does not contain the essential element
of intent. Feshbach (1970) and Berkowitz (1974, 1981) both emphasised
the necessity of intent, not just consequence, and incorporated it into their
definitions. Still others claimed the assault had to produce physical or
bodily harm, not simply psychological or emotional (Zillmann, 1979).
Clearly, different theorists perceive different actions as aggressive or non-
aggressive.

Despite the lack of consensus, Baron (1977; Baron & Richardson,
1994) proposes a definition which deals with several of the important
aspects of aggression alluded to above. The authors propose the following
definition:

Aggression is any form of behaviour directed toward the goal
of harming or injuring another living being who is motivated
to avoid such treatment.

This definition deals with the above issues in several ways. It
perceives aggression as a behaviour, not an emotion, attitude, strategy, or
motive. It contends with the important issue of intent by limiting the
definition to acts in which the aggressor intends to harm the victim. This
is an important element in a variety of ways. Not only does it rule out
cases of accidental harm, but also it includes cases in which the aggressor

has attempted to injure another but failed.
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The definition is also good inasmuch as specifying that aggression
involves harm to the victim does not necessarily imply physical damage.
Instead, acts that lead to a wide range of aversive consequences, be they
physical, emotional, financial, or otherwise, are all considered aggressive.
Furthermore, the aggressive act need not be active, but can be
purposefully passive; a mother depriving a child of love, or a supervisor
failing to inform a worker of an important meeting, are both aggressive
acts under the definition.

The definition suggests that aggressive actions must involve some
living being. This distinction is an important one to consider, as actions to
inanimate objects can still be either aggressive or non-aggressive. For
instance, the definition excludes such actions as hitting a wall out of
frustration, but includes vandalising the property of somebody you wish to
indirectly harm.

Finally, the definition is restricted to behaviours directed at a
recipient who is motivated to avoid such treatment. As such we can
disregard several types of actions. Suicide and masochism, for example,
fall outside the definition.

As goad as the above definition is, it does have one failing,
inasmuch as it fails to differentiate between hostile and instrumental
aggression, a distinction which goes to the nature of intent (Feshbach,
1970, de Wit & Hartup, 1974). The former term is used to describe

aggressive behaviour in which the primary objective is to cause the victim
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to suffer. The latter term refers to assault on others primarily as a means
of attaining other non-injurious goals, rather than out of a strong desire to
produce suffering. This distinction has not always been unanimously
agreed upon. Bandura (1973), for example, argued that since both forms
of aggression are directed toward the attainment of specific goals, they
could both be deemed instrumental, irrespective of the goal.

In response to this observation, several researchers have proposed
alternative aggression dichotomies than hostile/instrumental. For
example, Zillmann (1979) differentiated “annoyance-motivated” from
“incentive-motivated” aggression. In this dichotomy, the former construct
represented an action intended to reduce aversive conditions such as anger
or mistreatment, whereas the latter was intended to satisfy extrinsic
motivations. Dodge and Coie (1987), conversely, differentiated
“proactive” from ‘“reactive” aggression. In this distinction, the former
construct involves behaviours that are intended to attain a particular
profitable outcome. The latter simply involves retaliation against threat or

harm.

Measuring Aggression

Given that aggression has been defined in many ways, it is not
surprising that there are many methods by which aggression has been

investigated. These we will roughly divide into two categories; asking
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about aggression and observing aggression. These two large distinctions

will be further divided.

Asking about Aggression

Some researchers suggest that the fundamental method of
investigating aggressive behaviour is to simply ask about its occurrence.
This can be accomplished in a variety of ways. Archival research, for
example, refers to examining criminal records, arrest reports, police
statistics, riot records, and so on in order to gain understanding of the
causes of aggression and violent crime. Archival data has been used, for
example, to demonstrate a relationship between atmospheric conditions
(temperature, specifically) and reports of violent crime (Rotton & Frey,
1985).

Investigating aggression in the individual clearly requires
alternative approaches. Social scientists use verbal reports to investigate
aggression, either by asking questions directly of the individual in
question, or by asking questions of those who know the individual. In the
former case, this can be accomplished either by using self-report measures
and/or personality scales such as the Buss-Durkee Hostility Inventory
(BDHI; Buss & Durkee, 1957), the Cook-Medley Hostility Scale (Cook &
Medley, 1954), the Buss-Perry Aggression Questionnaire (Buss & Perry,
1992), and the State-Trait Anger Scale (Spielberger, Jacobs, Russell &

Crane, 1983). In the latter case, those who know and interact with the
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individual in question rate his or her behaviour. This is a technique often
used with children (Eron, Walder, Huesmann, & Lefowitz, 1978; Seguin,
Pihl, Harden, Tremblay, & Boulerice, 1995). However, asking about
aggression has a variety of limitations including but not limited to
retrospective recall, biased responding, and poor reliability and construct
validity of measurements. A better technique is often to observe the
behaviour. Observational techniques involve direct recording of ongoing
behaviour and by virtue of that avoid the pitfalls of the techniques
discussed above. These sorts of techniques are typically of two sorts;
either “in the field” or some sort of natural setting, or in the laboratory,

when behaviour is observed under circumscribed conditions.

Observing Aggression — In Vivo

Observing aggression in vivo involves observing behaviour when
the individuals whose behaviour is being observed are not aware of any
investigative efforts. These techniques can take the form of simply
watching behaviour as it naturally occurs, or may involve a researcher
intrusion, and observation of the concomitant resuits. The first of these
techniques is referred to as naturalistic observation; examples include
observing a schoolyard to investigate patterns of childhood deviance
(Patterson, 1977), or observing drinking patterns and aggression in a bar

so as to discern a link between consumption of different alcoholic
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beverage types and likelihood of aggression (Murdoch, Pihl, & Ross,
1988).

The latter of the two naturalistic observation techniques involve
some interference of the experimenter. Pragmatically, because aggressive
behaviour is relatively infrequent, the researcher may have to provide
some form of provocation in order to elicit an observable response. This
can be accomplished in a variety of ways. For example, one research
group developed a series of methods by which they elicited personal
confrontations, including bumping into people from behind, and pushing
into line ahead of people waiting in lines (Harris, 1993, 1994; Harris &
Samerotte, 1975). Response of the provoked individuals is recorded.
Another classic example is the hom-honking scenario developed by Baron
(1976), in which a research confederate does not proceed (drive) through a
road intersection for some predetermined period of time (example, fifteen
seconds) after the traffic light tumns green. The behaviour of the
individuals behind the confederate (horn honking duration, latency, and
frequency) is observed and recorded. Although there are obvious
advantages to these techniques, there are just as obvious problems.
Foremost of these problems are that of the necessity of operationalising
observations (that is, the need for a complex and detailed means of
coding), and the corresponding problem of low reliability of observations.
Also problematic is the inability to attain informed consent, and the

possibility of harm to participants and/or confederates.
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Observing Aggression — In Vitro

In light of the above problems, many researchers attempt to
observe aggression in the laboratory. In an attempt to gain insight into
aggressive behaviour, a variety of experimental approaches have been
developed. One approach has been to examine rates of non-aggressive
behaviour, which were, in theory, thought to reflect underlying aggression.
For example, researchers have interpreted the appreciation of aggressive
humour (Hetherington & Wray, 1964), time participants spent looking at
aggressive pictures (George & Martlett, 1986; George, Dermen, &
Nochajski, 1989), and the intensity and frequency of power fantasies
(McClelland, Davis, Kalin, & Wanner, 1972) as indirect measures of
aggression. However, these approaches have been justifiably criticised for
not attempting to validate the “measure” of aggression utilised (Gustafson,
1993).

More methodologically sound approaches to the laboratory-based
investigations of aggression include three types of active aggression
measures: measures of verbal-indirect and direct aggression, and measures

of physical-direct aggression.

Measures of Verbal Aggression
Much of the early laboratory work on aggression used methods
focussed on verbal rather than physical aggression. In these studies the

practice was to frustrate, irritate or otherwise invoke the ire of the
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participant, and then allow him or her to retaliate against the target of their
ire through some sort of spoken or written assessment. While less
frequent, these types of techniques are still conducted, and are generally
conducted in one of two ways. In order to look at indirect verbal
aggression, in which the subject/recipient of the aggression is absent,
aggression is typically measured by means of a questionnaire (typically
the self-report questionnaires mentioned above; for review see Edmunds
& Kendrick, 1980). However, the use of questionnaires has been
criticised due of the fact that the correlations between these indirect
measures, as well as correlation between these indirect measures and
measures thought to report associated constructs, have generally been very
low (Buss, 1961; Taylor, 1967). In order to study direct verbal
aggression, on the other hand, the “victim” must be present. Usually this
is achieved by recording, coding and scoring the verbal comments of the
participant during some sort of social interaction. This approach is clearly
suited to the naturalistic environment (Murdoch, Pihl, & Ross, 1988), but
can also be performed in the laboratory. For example, a participant might
be allowed to judge or verbally interact with a confederate who had
previously expressed provocative and confrontational views (such as “I
think my religion is the best and I don’t think others are worth a damn”;

Wheeler & Caggiula, 1966).
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Measures of Physical Aggression
Measures of verbal aggression are clearly useful. But just as

clearly, if we are to understand violent crime we must have some manner
of assessing physical aggression. The most commonly used means of
assessing physical aggression in the laboratory involve a direct, physical
assault against another human being. Although several techniques have
been developed, which vary considerably, they are all alike in that they all
rely on deception; the participant is led to believe that he or she can
physically harm another person, when in fact that is not the case. The
most commonly utilised means of assessing physical aggression in the

laboratory are detailed below.

The Buss Paradigm

The first technique for directly investigating physical aggression
was devised by Buss (1961). In what has become known as the Buss
Teacher-Leamer paradigm, the participant was told that the study he was
to participate in concerned the effects of punishment on learning. The
participant was introduced to a confederate, and the two were “randomly
assigned™ roles; the participant always received the teacher role, and the
confederate the learner role. The teacher’s task was to present some sort
of material to the learner, who was to develop some sort of mastery over
it. If the learner made a correct response, he or she was to be rewarded by

the teacher; however, when an error was made, the teacher punishes the
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learner via the administration of electric shocks. The intensity and
duration of these shocks were at the discretion of the teacher. The general
use of this paradigm has been criticised because of artificiality, demand
characteristics, and because aggression is confounded with altruistic or
helping behaviour (Tedeschi & Quigley, 1996, 2000). For these reasons,
the Buss paradigm is for the most part no longer in common usage. The
two laboratory paradigms most used in contemporary studies are the
“Point Subtraction Aggression Paradigm™ (Cherek, 1981) and the

“Competitive Reaction Time Task” (Taylor, 1967).

Point Subtraction Aggression Paradigm

The Point Subtraction Aggression Paradigm (PSAP) has its origins
in experimental behavioural pharmacology research (Kelly & Cherek,
1993), in that in its development individual participants were exposed to
experimental contingencies across several sessions until stable patterns of
aggression emerged. At this point, a drug (usually alcohol) was
administered to examine the differential effects.

The PSAP requires participants to sit in front of a response panel,
which typically displays two buttons. The participant’s task is to
accumulate as many points as possible, as these points will later be
converted into monetary reward. There are two ways in which the
participant can gain points: pressing the first button approximately one

hundred times earns a point; conversely, pressing the second button
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approximately ten times deducts a point from a fictitious “opponent”. The
“opponent” at a predetermined basis deducts points from the participant,
so as to provide a source of provocation. The dependent measure of
aggression is the number of times the button, which presumably subtracts
points from the opponent, is pressed. The developers of this paradigm
assert that the availability of non-aggressive responses is an advantage of
this paradigm over others, and further that the PSAP is well-suited to
repeated measures designs.

There is considerable data to demonstrate validity of the PSAP.
For example, violent parolees have been demonstrated to be more
aggressive on the PSAP than non-violent parolees (Cherek, Schnapp,
Moeller, & Dougherty, 1996; Cherek, Moeller, Schnapp, & Dougherty,
1997). As well, adolescents rated as aggressive by teacher (Pelham,
Millich, Cummings, Murphey, Schaughency, & Greiner, 1991) and
psychologist (Murphey, Pelham, & Lang, 1992) ratings have been shown
to act aggressively on the PSAP.

However, this paradigm has limitations. First of all, some might
question its utility for investigating physical aggression due to its lack of a
physical provocation (or retaliation option). Second, testing sessions tend
to be long, and factors such as fatigue, boredom and lapses in
concentration may affect results. Third, and perhaps most important, this
paradigm can be criticised inasmuch as it appears to reward participants

for behaviour operationalised as “aggressive”. Fourth, extended time is
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necessary to establish performance baselines. Fifth, frequency and
intensity of aggression are confounded. For reasons such as these, many
researchers continue to prefer the other predominant aggression paradigm,

the Taylor (1967) reaction-time paradigm.

Taylor Competitive Reaction-Time Task

The Taylor (1967) task is popular because of the above reasons, as
well as the fact that it resolves many of the problems inherent to the Buss
paradigm. In this paradigm, the participant is told that he will be
competing against another participant on a reaction-time task. Again, in
reality, the reaction time “opponent” is fictitious. Each reaction-time trial
occurs as a series of steps. At the beginning of each trial, the participant
chooses a level of shock he will administer to the opponent if he wins the
reaction-time trial. Then there is a signal of some kind that the assessment
of reaction time is to begin. For instance, a light indicates that the
participant should press down on a button; that light turning off indicates
that the subject should release the button as fast as possible, so as to
determine reaction time. At this point, the participant is informed of the
shock level selected by the opponent. Then, depending on whether the
participant “won” or “lost”, he gives or receives the indicated shock.

This behaviour of the participant is quantified in a variety of ways,

and different researchers report different aspects of the paradigm as their

dependant measures. Virtually all researchers report “shock intensity” as
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an important measure; this is simply the intensity of the shocks chosen by
the participant to be delivered to the opponent. The initial shock selected
by the participant, a decision made before anything regarding the intention
of the opponent is known, is considered a measure of unprovoked
aggression; conversely, shock choices during subsequent trials, when the
participant is provoked, is thought to indicate retaliative aggression
(Hammock & Richardson, 1992). Shock duration is the length of time the
subject delivers the shock he has selected to the opponent; whereas shock
intensity is clearly a measure of direct aggression, shock duration has been
interpreted as a measure of indirect aggression (Rogers, 1983; Zeichner,
Giancola & Allen 1995), although there is no uniform agreement
regarding this distinction.

This reaction-time paradigm has a number of important advantages
over the Buss paradigm. First, the participant is physically provoked, as
opposed to the non-physical provocation inherent to the Buss paradigm;
the participant is provoked, and can retaliate, thus providing a more
realistic approximation of an actual aggressive interaction. Second, the
behaviour of the “opponent” can be systematically varied so as to
determine the influence of varied interactive “styles”. For example, most
researchers divide the trials into “low-* and “high-provocation” blocks
that represent the shock settings “chosen” by the opponent. Alternatively,
the opponent may appear consistently provocative (high intensity shocks)

or deferential (low intensity shocks). Third, this paradigm allows for the

31



ready investigation of the influence of a wide variety of third-variables,
such as physical environment, presence of an audience (Richardson,
Bernstein & Taylor, 1979), and perhaps most commonly, drugs (Taylor &
Chermack, 1993).

The Taylor reaction-time aggression paradigm, and minor
alterations thereof, is perhaps the most popularly utilised laboratory
measures of aggression. However, the paradigm has been the target of
recent criticism, along with several other aggression paradigms (Tedeschi
& Quigley, 1996). These authors argued that all aggression paradigms are
essentially invalid. A response to this position from Giancola and
Chermack (1998), while agreeing that many aggression paradigms have
significant theoretical shortcomings, did not agree with the specific
criticisms of the Taylor paradigm. They argued that the Taylor paradigm
has been shown several times to have good construct validity (Giancola &
Zeichner, 1995¢c; Bemstein, Richardson, & Hammock, 1987). The Taylor
paradigm also has demonstrated convergent validity, in that it correlates
significantly and positively with other measures of aggression, such as the
Buss-Durkee Hostility Inventory. Furthermore, it has established
discriminant validity, in that it does not correlate with other measures
thought to be theoretically unrelated to aggression, such as competition,
suspicion, or guilt (Gaebelein & Taylor, 1971). It also has been
demonstrated to have group discrimination ability. Individuals thought to
be aggressive by nature appear so on this paradigm, while non-aggressive

individuals do not {Giancola & Chermack, 1998), and it reliably
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differentiates between groups theoretically expected to differ in aggressive
potential including psychopaths (Dengerink, 1971), and prison inmates
(Wolfe & Baron, 1971). Lastly, the paradigm appears sensitive to
environmental factors thought likely to influence aggression (Borden &
Taylor, 1973; Hendrick and Taylor, 1971; Pisano & Taylor, 1971).
Clearly, the paradigm offers researchers a powerful tool with which to
investigate physical aggression

Naturally, a paradigm of this sort raises relevant questions of
ethicality. First of all, the use of deception is a concem. The apparent
delivery of electric shocks to the opponent is also possibly discomforting
to the participant. And perhaps most importantly, the paradigm involves
receipt of electric shocks by the participant himself. The argument could
be made that these concerns outweigh the benefits offered by the
paradigm. However, the results of one study suggest these concems are
not warranted (Pihl, Zacchia & Zeichner, 1981). These researchers
interviewed 78 participants from experiments using the reaction-time
aggression paradigm. Of these participants, only 14 reported that some
aspect of the experiment bothered them, and of those, seven were
concermned with either boredom or aspects of the study not related to the
aggression paradigm (e.g. consumption of beverages). Only four of the
participants, or approximately 5%, were bothered by the administration of

electric shocks. Only three participants, or approximately 4%, were
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distressed by the deception. Therefore, it appears likely that the aversive
consequences to the participant are minimal.

There are several means by which researchers can assess
aggression in the laboratory. One similarity that these paradigms have is
that irrespective of measure, alcohol has been demonstrated to increase
aggressive responding. The role of alcohol in aggression will now be

considered.

Alcohol and Aggression

Conventional wisdom tells us that individuals who are under the
influence of alcohol will act aggressively. This is a situation in which
conventional wisdom is likely correct - the vast majority of laboratory
studies have demonstrated that participants who consume even a moderate
dose of alcohol act more aggressively than those not given alcohol.
Several reviews of the experimental literature (Pihl, 1983; Taylor &
Leonard, 1983), as well as a number of meta-analyses (Steele &
Southwick, 1985; Hull & Bond, 1986; Bushman & Cooper, 1990;
Bushman, 1993; Ito, Miller & Pollock, 1996) all conclude that there is a
causal role of alcohol in increasing aggression. Epidemiological data
demonstrate that more than half of perpetrators of violent crimes have
recently consumed alcohol (Collins & Messerschmidt, 1993; Miczek,
Weerts, & DeBold, 1993; Roizen, 1993). Alcohol consumption has also

been associated with sexual aggression (Parks & Zetes-Zanatta, 1999;
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Testa & Parks, 1996; Seto & Barbaree, 1995), family and marital violence
(Leonard & Senchack, 1996; Leonard & Jacob, 1988), and suicide (Brent,
Perper, & Aliman, 1987).

That this relationship exists appears incontrovertible. What are
less consistently agreed-upon are the reasons for the relationship, and why
only some individuals respond aggressively subsequent to alcohol
consumption. Because of the enormous individual variability in terms of
the aggression-eliciting properties of alcohol, and because of the
inconsistencies in the literature, most researchers now view the
relationship between alcohol consumption and aggression as particularly
complex and likely the product of several interactive factors.
Pharmacological, contextual, situational and, perhaps most importantly,
individual factors have been identified which moderate the alcohol

aggression relationship in humans.

Alcohol & Aggression — Direct Explanations

The first two explanations of the alcohol-aggression model
discussed below are categorically different from each other in that one
relies wholly on a pharmacological effect and the other exclusively on
beliefs, but they are similar inasmuch as they are both considered “direct
cause” explanations. That is, neither relies on third-factors in their

explanation of the alcohol-aggression relationship.
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Physiological Disinhibition Models

The disinhibition model of the alcohol-aggression relationship is
one of the earliest theories of the relationship, but uitimately one of the
most simplistic. Essentially, the model suggests that alcohol has a
deleterious effect on a brain area that normally acts to sustain inhibitory
control over behaviour (Pemanen, 1976; Graham, 1980). Although
intuitive, this model taken alone ultimately is untenable simply because
not all people become aggressive even when acutely alcohol-intoxicated,
and even when profoundly provoked (Jeavons & Taylor, 1985; Hoaken,
Assaad, & Pihl, 1998). Moreover, this model fails to accounts for the
voluminous literature that clearly demonstrates that there are several
factors that can either heighten or diminish alcohol-related aggression.
For example, manipulating provocation (Taylor, Schmutte, Leonard, &
Cranston, 1979), applying social pressure (Taylor & Sears), and
distracting the participant from or focussing the participant to his
aggressive responses (Zeichner, Pihl, Niaura, & Zacchia, 1982) have all
been shown to alter level of intoxicated behavior. Nor is this model able
to account for the demonstrable differences in alcohol-induced aggression
across different drinking environments (Kalin, 1972), not to mention
different cultures (Heath, 1983). Although disinhibition models are still
popular in terms of discussing that alcohol-aggression relationship (for

example Filimore & Vogel-Sprott, 1999, 2000), these explanations tend to
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include mediating third factors such as emotion, frustration, cognition, and

motivation.

Alcohol Expectancies

Some researchers have suggested that alcohol leads to heightened
aggression not because of any pharmacological effect, but instead simply
because people believe that it will (Lang, Goeckner, Adesso, & Marlatt,
1975; MacAndrew & Edgerton, 1969; Marlatt & Rohsenhow, 1980). This
is typically referred to as an alcohol expectancy. Expectancy has been
defined as a dynamic model of what is going to happen in the future as the
consequence of a set of behaviours (Luria, 1976). The general framework
of the expectancy model suggests that expectancies are complex products
of memory and knowledge accrued though development and/or
socialisation. Recent research has focussed on developmental factors,
suggesting expectancies arise as a developmental product of parallel
processing memory networks (Rather, Goldman, Roehrich & Brannick,
1992; Dunn & Goldman, 1996, 1998). These culture-specific
expectancies modify event appraisal, govemn emotional regulation, and by
virtue of this determine behavioural repertoires (Mesquita & Frijda, 1992).

There is no question that people expect alcohol to lead to
aggression,; this belief has been demonstrated consistently in adults
(Kidder & Cohn, 1979; Southwick, Steele, Marlatt, & Lindell, 1981) and

in children as young as five years old (Pelham & Lang, 1993). More

37



controversially, recent research has suggested that children’s alcohol-
expectancies vary somewhat by ethnicity, with black children more likely
to expect an alcohol-aggression relationship than white children (Corvo,
2000), a result which would support the premise of culture-specificity of
expectancies alluded to above. Alcohol expectancies also appear to vary
depending on beverage type (Lang, Kaas & Barnes, 1983) and alcohol
dose (Southwick, Steele, Marlatt & Lindell, 1981).

The relative influence of alcohol expectancies versus
pharmacological effects has been studied using the balanced placebo
design (Chermack & Taylor, 1995). Although psychological expectancy
effects regarding alcohol have been demonstrated in some experimental
studies to be an important determinant of propensity for violence (Lang, et
al., 1975; Lang, 1993), many researchers have failed to demonstrate this
relationship. In fact, there are now four large meta-analytic studies that
agree that expectancies play an insignificant role in affecting aggression
(Bushman, 1993; Bushman & Cooper, 1990; Hull & Bond, 1986; Steele &
Southwick, 1985). Specifically, in the Bushman & Cooper (1990) meta-
analysis, the effect size of placebo versus non-alcohol was only .10, far
less than the considerable alcohol versus non-alcohol effect size of .61.
Moreover, Giancola (1997) recently demonstrated that while alcohol was
associated with increased aggression while tested on the ascending limb of

the blood-alcohol concentration (BAC) curve, there was no corresponding
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relationship at the same BAC while tested on the descending limb. Again,
this result would argue against an expectancy effect.

However, while it is true that evidence for the alcohol-expectancy
effect is not consistent, there may be one mitigating factor that is under-
appreciated. The extent to which people believe alcohol elicits aggression
appears to have large individual differences. The few studies which have
taken into account these individual differences in expectancy have
demonstrated moderate support for the theory that alcohol expectancy
interacts with alcohol consumption to determine intensity of aggressive

response (Chermack & Taylor, 1995; Bjork & Dougherty, 1998).

Alcohol & Aggression — Indirect Explanations

Most current theorising on the alcohol-aggression relationship is in
the form of indirect-cause models. That is, most researchers currently
hold that alcohol elicits aggression as a result of interfering with some
other process, be that psychological, physiological, cognitive, or
perceptual. The following is a brief review of several of these interactive

third-factor explanations.

Alcohol-Aggression Relationship as a Function of Reward or
Psychomotor Stimulant Effects
Another theory regarding the manner in which alcohol elicits

aggression relates to the rewarding properties of alcohol (Pihl & Peterson,
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1995; Pihl, Peterson & Lau, 1993). Itis a given that alcohol has
rewarding properties, especially soon after consumption, while alcohol is
still being absorbed (the ascending limb of the blood-alcohol curve).
These rewarding properties are simplistically analogous to those of
stimulants such as cocaine and amphetamine, and appear
pharmacologically mediated by the dopaminergic system (Gessa,
Muntone, Collu, Vargiu, & Mereu, 1985). Also in common with these
other drugs, low and moderate doses of alcohol produce stimulation,
manifested in a variety of ways, including increased heart rate (Rush,
Higgins, Hughes, & Bickel, 1993; Conrod, Peterson, Pihl, & Mankowski,
1997). These psychomotor stimulant effects may increase the likelihood
of aggression in that there is an increase in sensation seeking and
impulsivity, as well as increases in novelty seeking and-or approach
behaviours. These alterations may lead to increases in confrontational and
provocative behaviours on the part of the inebriate, which may lead to

either proactive or reactive aggression (Pihl and Peterson, 1995).

Alcohol-Aggression Relationship as a Function of Interrupted Threat-
Detection

That alcohol consumption can alleviate subjective feelings of
stress is well known. This effect, not unlike that of benzodiazepines or
barbiturates, appears related to alcohol’s effects on gamma aminobutric

acid (GABA), the main inhibitory neurotransmitter. Specifically, theorists
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have suggested that alcohol increases firing of GABAergic neurons,
increasing their inhibitory influence, particularly in prefrontal and limbic
structures which mediate perception of threat (Gray 1981, 1987).

The capacity of alcohol to produce stress-response dampening has
been implicated in the alcohol-aggression relationship by several
researchers (Sayette, 1993; Pihl & Peterson, 1995; Ito, Miller & Pollock,
1996). According to this hypothesis, if alcohol is consumed prior to a
provocative or anxiety-eliciting event, its anxiolytic properties will reduce
the likelihood of an appropriate appraisal of that event. Therefore, this is
essentially a disinhibition model; fear is diminished, and as a result the
inhibitory effects that fear usually exerts on aggressive behaviour is itself
inhibited. Support for this hypothesis is strong, but is either indirect or
derives from the animal literature.

In terms of the literature with humans, several studies have
demonstrated the ability of alcohol to disrupt threat-detection (see Sayette,
1993b, for a review), and, as previously noted, a voluminous literature
demonstrates the alcohol-aggression relationship. Taylor and colleagues
have demonstrated that drugs other than alcohol which are thought to have
“anxiolytic” effects also heighten aggression (Gantner & Taylor, 1988;
Chermack & Taylor, 1993). Experimental work assessing the differential
psychophysiological concomitants of provocative and/or aggressive
behaviour in intoxicated versus sober participants is somewhat meagre.

One study (Bond & Lader, 1987) suggests that alcohol heightens
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aggression on a modified version of the Taylor aggression paradigm,
while at the same time dampening cardiac arousal. Another unpublished
study (conducted by myself and colleagues, please see Appendix B) also
supports this hypothesis; alcohol leads to heightened aggression, but is
associated with muted heart rate and blood pressure increase in response
to provocation.

The animal literature also supports this model. A large literature
demonstrates that alcohol relatively infrequently heightens aggression in
laboratory animals, especially rodents (Berry & Smooth, 1986). However,
in the specific circumstances in which these animals do become aggressive
in response to alcohol (Blanchard, Hori, Blanchard, & Hail, 1987), they
demonstrate an “anxiolytic profile” characterised by decreased proxemic
avoidance, decreased risk assessment, and reduced suppression of non-
defensive behaviours such as eating and drinking (Blanchard, Blanchard,
& Rodgers, 1991). Moreover, alcohol administration greatly increases
rodent locomotion towards a threat (for example, a compartment
containing a cat; see Blanchard, 1993, for a review).

Therefore, the threat-detection interruption model is a powerful
one in terms of its explanatory power, but direct human evidence is still

relatively scarce.

Alcohol-Aggression Relationship as a Function of Alterations of the Pain

System
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Pihl, Peterson & Lau (1993) have suggested that alcohol’s effects
on pain sensitivity may also be consequential in the elicitation of
aggression. The theorised relationship between alcohol, the pain system
and aggression, is a complex one. On one hand, it is widely accepted that
alcohol has sedative and analgesic effects; in fact, at one time it was used
as a surgical anaesthetic (Mullin & Lockhart, 1934; Wolff, Hardy &
Goodell, 1942). In light of this, it could be surmised that alcohol’s
relationship with heightened aggression is simply that the analgesic
properties block the normally punishing painful aspects of an aggressive
altercation.

However, this theory is likely incorrect. Alcohol’s effects on pain
sensitivity are largely dose and individual dependant, and, moreover,
differ greatly during absorption and elimination of alcohol. At moderate
dosages, and on the rising limb of the blood-alcohol concentration curve,
alcohol has been shown to actually increase ratings of pain sensitivity in
humans (Gustafson 1985b). This is consistent with animal work which has
demonstrated lowered pain thresholds in alcohol intoxicated rats (Gray,
1982). Thus, the relationship between alcohol, pain and aggression may
be paradoxical in nature. Alcohol may contribute to aggression simply by
increasing reactivity to pain, and correspondingly the significance of
provocation. Because defensive aggression is an unconditioned response,
alcohol’s heightening of pain sensitivity may therefore increase likelihood

of defensive aggression (Pihl et al., 1993). Moreover, one study
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demonstrated that subjective experience of pain heightens self-reported
irritation, annoyance and anger, and objectively increases aggression
towards another, even if the source of pain cannot be attributed to this
other person (Berkowitz & Thome, 1987).

(Please see Appéndix D for a more comprehensive discussion of
alcohol’s effects on the reward, threat, and pain systems, and the possible

relevance to the alcohol-aggression relationship.)

Alcohol-Aggression Relationship as a Function of Poor Social-
Information Processing

Another hypothesis suggests that alcohol interferes with elements
of social information processing. The most comprehensive discussion of
social information processing and its relationship to the moderation of
behaviour comes from Dodge (1986), who used it to explain adjustment
and behaviour in children. This model suggests that four interrelated tasks
must be accomplished for proper interpretation of a social event: encoding
social cues in the environment; representing and interpreting that
information mentally; generating behavioural responses; and selecting the
most appropriate response on the basis of possible consequences. The
social-information processing model of the alcohol-aggression relationship
postulates an interference at one or more of these tasks. This theory

suggests that alcohol somehow interferes with the ability to correctly and



adaptively interpret social cues, and moreover, to govern behaviour on the
basis of these interpretations.

Sayette and colleagues conducted a study which was intended to
directly test the hypothesis that alcohol impairs social information
processing, and that this impairment elicits aggressive responses (Sayette,
Wilson, & Elias, 1993). The results of the study suggest that although
intoxicated men did not appear to have problems encoding and-or
interpreting social cues, they were less able to generate competent (non-
aggressive) solutions, and were less likely than controls to select adaptive
(non-aggressive) solutions if provided. As only the two latter elements of
social information processing appear to have been altered by alcohol, this
study does not provide particularly compelling support for the social

information-processing hypothesis.

Alcohol-Aggression Relationship as a Function of Diminished Self-
Awareness

Hull (1981) has posed a hypothesis not unlike the one detailed
above. Instead of a problem interpreting the actions of others, Hulls
model suggests that alcohol leads to aggression through a reduction in
self-awareness. Alcohol interferes with self-relevant social and
environmental information in such a way that the individual is made
detached from the self-referential consequences of behaviour. This model

was predicated on the fact that individuals who are low in self-awareness
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have been shown to be more likely to be aggressive (Scheier, Fenigstein,
& Buss, 1974), as well as be more likely to cheat (Diener & Wallbom,
1976) and steal (Beamon, Klentz, Diener & Svanum, 1979). One study
(Bailey, Leonard, Cranston, & Taylor, 1983) did provide some support for
this theory; participants were tested on an aggression paradigm either in
the presence of a mirror or a video camera (i.e. high self-awareness) or
alone (i.e. low self-awareness). Individuals in the high self-awareness
condition were less aggressive than those in the low self-awareness
condition. However, it may well be that the presence of the mirror or
camera did not so much raise self-awareness as it did a suspicion that
someone was watching, a factor repeatedly demonstrated to modify
aggressive responses (Dengerink, 1971; Dorsky & Taylor, 1972; Taylor &

Sears, 1988; Taylor & Gammon, 1976).

Alcohol-Aggression Relationship as a Function of Faulty Attentional
Allocation

Related to perhaps all of the above is the attention-allocation
model of Steele and colleagues (Steele & Josephs, 1990; Steele &
Southwick, 1985). This theory suggests that alcohol heightens aggression
through an interruption of information processing, and a reduction of
attentional resources to only the most salient of environmental cues. As
such, alcohol reduces the probability of incorporating all relevant aspects

of a situation into the production of a response option. That is, the



intoxicated individual is more likely to act aggressively as a response to
salient cues of provocation, without appropriate recognition of important
yet less conspicuous cues indicating the benefits of behavioural inhibition.
This model is similar to that of Taylor and Leonard (1983), which
presents behaviour as the consequence of an interaction between alcohol
and the relative strength of environmental cues. For example, in the
absence of instigative cues, a sober individual always acts pro-socially. In
the same sober individual, when instigative cues exist in the absence of
inhibitory cues, aggressive results. On the other hand, in situations where
instigative and inhibitory cues co-exist, alcohol becomes an important
factor, reducing the likelihood of attending to, understanding, and/or

utilising relevant cues for inhibition.

Alcohol & Aggression — Pharmacokinetics and Other Related Issues

Another relevant issue is the complexity of the stimulant-sedative
effects of alcohol, and more specifically their relationship to the blood-
alcohol concentration (BAC) curve. The majority of laboratory studies of
the effects of alcohol administer a dose of alcohol and then at some later
point compel the participant to perform in some fashion. The important
issue here is that alcohol has categorically different pharmacological and
behavioural effects depending on the temporal proximity to consumption.
On the ascending limb of the BAC curve, alcohol has stimulating,

activating, and euphoric effects, followed by sedative, depressing and
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dysphoric effects on the descending limb (Jones & Jones, 1976; Martin,
Earlywine, Musty, Perrine, & Swift, 1993). This pattemn is typically
referred to as the biphasic effects of alcohol. Beyond factors such as
arousal and mood, such capacities as memory (Jones, 1973), attention
(Hurst & Bagley, 1972), psychomotor performarnce (Savoie, Emory &
Thomas, 1988), and reaction time have been demonstrated to be more
affected on the ascending limb than a corresponding BAC on the
descending limb. A previously mentioned study (Giancola & Zeichner,
1997) demonstrated that aggression is much more pronounced at 0.08% on
the ascending limb of the BAC curve than it is at 0.08% on the descending
limb.

Furthermore, there are issues of dose that should be alluded to; the
effect of manipulating dose of alcohol on aggressive response has been
examined in several studies. Unfortunately, there is little agreement
among studies that vary dose about what constitutes a “low”, a “medium”,
or a “high” dose. For instance, while one study reports administering
“0.25, 1.00 and 1.75 oz per 40 lbs. of body weight” (Taylor, Gammon &
Capasso, 1976), another reports administering “0.2, 0.67 and 1.32 ml per
kg of body weight” (Peterson, et al., 1990). Generally, doses that produce
blood-alcohol concentrations in the 0.08 to 0.10 % range are considered
high doses. Doses that produce blood-alcohol concentrations in the 0.04

to 0.06 % range are moderate doses; doses beneath this are low doses.
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Typically, studies manipulating dose tend to show that participants
in high dose conditions are more aggressive than those in a low-dose
group. In fact, a series of studies by Taylor and colleagues concluded that
aggression manifested on the competitive reaction-time paradigm (Taylor,
1967) was “a positive linear function of the dosage of alcohol consumed”
(Taylor & Chermack, 1993; Taylor & Gammon, 1975; Taylor, et al.,
1976). Not all studies have replicated this effect, but those which have not
are susceptible to methodological critique due to usage of the Buss
aggression paradigm (critiqued previously; Bennett, Buss, & Carpenter,
1969; Gustafson, 1984), or for low statistical power (Cherek, Steinberg,
& Vines, 1984; Cherek, Steinberg, & Manno, 1985). (Methodologically,
there are obvious problems with this type of research, beyond the fact that
different researchers administer different doses as “low” versus “high”.
Foremost, of course, is the issue of tolerance; for the established drinker a
1.0 ml/kg body weight “high” dose may not be particularly intoxicating;
the resulting 0.04% blood-alcohol concentration from a “moderate” dose
may not produce even perceptible subjective effect or behavioural
consequence. Conversely, for the naive drinker, a 0.67 ml/kg dose may
produce impairment to the extent that any sort of testing is not possible;
Hiltunen, 1997; Fillmore & Vogel-Sprott, 1997; Zack & Vogel-Sprott,
1995.)

Beyond the issues of pharmacokinetics, there is also evidence to

suggest that the beverage type has an influence on propensity for
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aggression. Several studies have demonstrated that the consumption of
distilled spirits produces greater increases in verbal (Boyatzis, 1974;
Takala, Pihkanen, Markkanen, 1957) and physical (Murdoch & Pihl,
1988; Murdoch, Pihl, & Ross, 1988; Pihl, Smith & Farrall, 1984)
aggression than does consumption of beer, even when volume is
controlled for. Other studies have suggested that vodka elicits greater
aggression than bourbon (Taylor & Gammon, 1975; Taylor et al., 1976),
and that wine is the beverage least likely to produce aggression, although
this result may have been due to low blood alcohol concentrations
(Gustafson, 1990).

The reasons for these differences are not well understood, but
theories based on both expectancy and pharmacological factors have been
presented. In terms of the former theory, it has been suggested that those
who drink distilled beverages expect that these beverages will make them
more aggressive; conversely, those who drink beverages such as wine do
not expect any aggression eliciting properties (Lindeman & Lang, 1986;
Pihl et al., 1984). In terms of the latter theory, some researchers
(Greenberg, 1970; Katkin, Hayes, Teger, & Prutt, 1970) have alluded to
congener content; “congeners’ are chemical compounds other than ethanol
which are commonly found in alcoholic beverages. The theory posits that
congener concentration influences alcohol absorption rates (Taylor &
Leonard, 1983), such that lower congener beverages such as distilled

spirits (Greizerstein, 1981) will be absorbed more quickly, leading to
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higher blood-alcohol concentrations at testing time, and therefore greater
aggression. This theory, however, is problematic, because although it
potentially explains the difference between distilled beverages and beer, it
fails to do so for the differences observed between wine and beer; that is,
although wine has fewer congeners than beer (Greizerstein, 1981), it is
beer which has been shown to produce greater aggression (Gustafson,

1988a, 1988b; Murdoch & Pihl, 1988).

The Alcohol-Aggression Relationship — A Meta-Cognitive Phenomenon?

It can be argued that the majority of the aforementioned
hypotheses that purport to explain the alcohol-aggression relationship are
inherently cognitive in nature. In each of them there is an interference
with the appraisal of something; what differs among them is what it is that
is being appraised, be it the self, behaviour of others, cues of fear, pain,
reward, or something other. As such, it appears reasonable to suggest that
the aggression eliciting effects of alcohol are putatively meta-cognitive;
i.e. involving the interference of perhaps many elements of cognition
(Giancola, 2000a).

Until recently, the extent to which alcohol interfered with various
aspects of cognitive functioning was surprisingly under-investigated; in
fact, the majority of the studies conducted on the relationship between
alcohol and cognition have been so in the last fifteen years. In general, the

accumulated literature suggests that acute alcohol intoxication impairs a
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variety of aspects of cognition, including episodic memory (Tiplady et al.,
1999), verbal and spatial leaming (Mungas, Ehlers, & Wall, 1994), and
visuospatial attention (Post, Lott, Maddock, & Beede, 1996). However,
the literature also suggests that alcohol’s most pronounced effects appear
to be on cognitive abilities associated with prefrontal cortex. In an early
study, alcohotl significantly impaired tests associated with prefrontal
cortex, but had a less pronounced effect on tests associated with temporal
cortex, and did not appear to impair performance on standard intelligence
tests (Peterson, Rothfleisch, Zelazo, & Pihl, 1990). Subsequently, a
variety of studies have been conducted which demonstrate alcohol’s
interference with cognitive capacities thought to be mediated by prefrontal
cortex, including attention, abstract reasoning, abstraction, and working
memory (Lyvers & Maltzman, 1991; Arbuckle, Chaikelson, & Gold,
1994; Sayette, 1994). Several of these studies have repeated the
suggestion of Peterson and colleagues (1990) that alcohol preferentially
affects cognitive abilities thought to be pre-frontally mediated. This
suggestion appears to be congruous with recent neuroimaging studies
which suggest acute alcohol intoxication reduces glucose metabolism
predominantly in the prefrontal cortex (de Wit, Metz, Wagner, & Cooper,
1990; Volkow et al., 1990; Volkow, Wang & Doria, 1995).

There is considerable neuropsychological evidence that associates
frontal lobe deficits with poorer regulation of social behaviour. This work

is reviewed below to explore the possibility that frontal lobe dysfunction
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(either idiopathic or alcohol-induced) can produce increased likelihood of

aggressive behaviour.

Neuropsychology and Aggression

The notion that aggression can be related to certain brain structures
is certainly not a new one. Nor is the notion that the structures in question
may well be specific to, or at least related to, the frontal lobes. Many
researchers have suggested a role for frontal dysfunction in aggressive,
violent or antisocial behaviour (e.g., Gorenstein, 1982; Yeudall, Fedora &
Fromm, 1987; Lueger& Gill, 1990; Raine, 1993; Moffitt, Lynam & Silva,
1994; Kandell & Freed, 1989). Most research has attempted to associate
elements of maladaptive social behaviour to specific brain dysfunction.
These sorts of unsuitable social behaviours include the failure to inhibit
inappropriate responses, low frustration tolerance, poor attention span,
deficits in planning, irritability, and deficits in behavioural organisation
(Beaumont, 1983; Cummings, 1995; Mega & Cummings, 1994; Stuss &
Benson, 1984).

Patients with frontal lobe lesions often manifest a broad and
diverse pattern of behavioural and social deficits like that mentioned
above. This is perhaps not surprising; the frontal cortex can been seen as
being particularly important in the control of social behaviour from both
an evolutionary and anatomical perspective. Phylogenetically speaking,
the prefrontal cortex is the most proximally developed area of cortex

(Kolb & Whishaw, 1990; MacLean, 1990), and in the human comprises a
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relatively huge 33% of the neocortex (Fuster, 1989), as opposed to only
17% in chimpanzees. As a percentage of cortex, the frontal lobes decrease
down through lower primates and into other mammals, reaching such low
percentages as 3.5% of the neocortex in cats (Raine, 1993). Clearly this
proliferation of frontal cortex corresponds to the proliferation of complex
social rules, norms and mores which have become a part of day-to-day
human existence (Luria, 1976, 1980).

From an anatomic point of view, the frontal cortex can be seen as
significant as it connects in either an afferent or efferent fashion to
virtually all brain structures (Cummings, 1995). Notable of these
connections are those with the limbic system, a group of interconnected
subcortical brain structures consisting of the hippocampus, amygdala,
fornix, septum, cingulate gyrus, and mammillary bodies. The frontal
cortex also connects directly with the hypothalamus and with several
thalamic nucleii (Cummings, 1995). The connections to the limbic system
are thought to be particularly important as this system is widely believed
to be involved in the mediation of emotional behaviour, as well as learning
and memory.

Evidence associating frontal lobe abnormalities with the control of
human social behaviour comes from three sources: clinical reports of
behaviour in patients with frontal lobe lesions; neuroimaging studies of
aggressive individuals and violent criminals; and neuropsychological test

studies of individuals who likewise manifest aberrant social behaviour.
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Clinical Reports of Behaviour of Patients with Frontal Lobe Lesions

Although the most famous sufferer of frontal lobe damage died
some one hundred and forty years ago, active discussions of his injury and
the consequences thereof continue (Damasio, 1994). In 1848, Phineas
Gage was a young, friendly, formal, conscientious construction foreman.
He was in charge of a crew of railway construction workers; specifically
they are a detonation team, blasting holes in rock for the construction of a
new railway. One summer afternoon, Gage, in a moment of
inattentiveness, set off an explosion without achieving proper distance. A
three and one-half foot long iron tamping rod, used to compress the
charge, was blown directly and violently into his face. The pointed end of
the rod entered Gage’s left cheek under the eye, and exited out the top of
his head. Gage survived this injury, and perhaps as astonishingly, the
inevitable series of ensuing infections. He demonstrated an exceptional
recovery, physically, but his friends and family soon began to note definite
changes in him and his nature.

Although seemingly not impaired in an intellectual sense, Gage’s
friends agreed that “Gage was no longer Gage” (Damasio, 1994). Where
he was once staid and sombre, Gage is now intemperate, irreverent,
profane, and capricious. His physician wrote that “the equilibrium...
between intellectual faculty and animal propensities” (Harlow, 1868) had

been destroyed. Soon let go by the railroad company, Gage’s downward
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spiral continued. Wandering afar, prone to “drinking and brawling”, Gage
was reduced to working as an attraction at Barnum’s museum in New
York. By 1860, twelve years after the accident, the unemployable Gage
was living with his mother in San Francisco. There he died in 1861, after
a prolonged series of seizures, at thirty-eight years of age (Damasio,
1994).

Recently, neuroimaging techniques were used to demonstrate that
the lesion involved areas of the ventromedial region of both frontal lobes
(Damasio, Grabowski, Frank, Galaburda & Damasio, 1994). While
perhaps the most famous and notorious case of personality change
subsequent to frontal lobe damage, Gage is by no means the only case. In
fact, after decades of studies that have examined damage to the frontal
cortex, a pattern of changes has been alluded to, which includes
argumentativeness, irritability, impulsivity, loss of social grace, and a
fundamental disregard for behavioural consequences (Anderson, Bechara,
Damasio, Tranel, & Damasio, 1999; Miller, 1999; Miller, Darby, Benson,
Cummings, et al., 1997). This pattern of deficits has become known as the
“frontal lobe syndrome” (MacKinnon & Yudofsky, 1986; Mesulam,
1986). That is, in non-criminal populations, studies suggest a link
between frontal lobe damage and reduced control of social behaviour.

Only quite recently have techniques been developed to examine
the structure and function of the brain. These techniques, which I will

generally refer to as neuroimaging techniques, have been utilised to
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examine criminal offenders and other violent offenders in order to further
examine the hypothesis that frontal lobe dysfunction is related to

aggression and violent crime.

Neuroimaging Studies and Aggression

There has been in the last decade dramatic advancements in brain
imagine techniques, and as a result these new techniques have allowed
researchers another means of gaining insight into the neuropsychology of
aggression. However, due to constraints of time, money, and availability,
imaging studies of aggression are still relatively scarce, and moreover, the
methodologies have been inconsistent. However, that is not to say that
these studies offer us no relevant information.

The first neuroimaging studies used computerised axial
tomography (CT), usually in combination with some other assessment
technique, such as electroencephalography (EEG) or neuropsychological
testing. This is the least instructive of the literatures detailing imaging
studies of aggressive populations. First of all, although clearly a
breakthrough technique when it was developed, CT compares poorly with
current imaging techniques; CT slice thickness is approximately 10 mm.
This relatively poor spatial resolution does not lend itself to the accurate
assessment of substantive cortical abnormalities. Second, most of the

studies using CT examined sexual offenders rather than non-sexual violent
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offenders (see Raine 1993 for a review). As a result, the conclusions we
can make about brain structure in non-sexual violent offenders are limited.
The studies using magnetic resonance imaging (MRI) have been
only slightly more common. The first was conducted by Tonkonogy
(1991), who used both CT and MRI to examine a sample of 87 psychiatric
patients. Of those 87 patients, 14 had histories of frequent aggressive
behaviour. The results suggested that these latter 14 were more likely to
have lesions of the anterior-inferior areas of the temporal lobes than those
with no history of aggression. However, this study has been criticised due
to the fact that every member of the original sample had significant brain
pathology; as such, the comparison between those with and without
violent histories is likely of questionable utility (Raine & Buchsbaum,
1996). Other uses of MRI have been quite few. One case report detailed
use of MRI to demonstrate brain structure impingement secondary to an
arachnoid cyst in a 65-year old man with no violent history who had
spontaneously manifested extreme impulse aggression. The cyst effaced
ventral frontal, anterior temporal and insular cortical gyri (Relkin, Plum,
Mattis, Eidelberg & Tranel, 1996). Another study, of perhaps greater
applicability, used structural magnetic resonance imaging to compare 21
participants with antisocial personality disorder (APD) with 3 different
control groups (34 healthy participants, 26 participants with substance

dependence, and 21 psychiatric controls). The APD group showed an
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11.0% reduction in prefrontal grey matter volume in the absence of

ostensible brain lesions (Raine, Lencz, Bihrle, LaCasse & Colletti, 2000).

Whereas MRI and CT are structural imaging techniques, positron
emission tomography (PET) and regional cerebral blood flow (RCBF) are
functional imaging techniques. Moreover, these latter techniques have
been used much more excessively in the assessment of violent offenders.
The first of these sorts of attempts were not very successful; Graber and
colleagues, for example, used RCBF to compare paedophiles with rapists,
as opposed to sexually violent compared with non-sexually violent, or
even violent versus control (Graber, Hartmann, Ciffman, Huey & Golden,
1982). This study demonstrated reduced RCBF in the pedophiles but not
the rapists. Several members of this group conducted another study,
comparing 16 child molesters with 16 normal controls, again using RCBF,
and this time demonstrated reduced RCBF specific to the molesters that
was particulary pronounced in the frontal cortex (Hendricks, Fitzpatrick,

Hartmann, Quaife, Stratbucker & Graber, 1988).

Since these early efforts, several studies have focussed specifically
on non-sexual violent crime. Volkow & Tancredi (1987), for example,
assessed 4 violent patients and 4 normal controls using PET, and
demonstrated compromised function of the frontal cortex in those with
histories of violence. These researchers and their colleagues followed this
study with another, larger study (Volkow, Tancredi, Grant, Gillespie,

Valentine, Mullani, Wang, & Hollister, 1995). In this latter study, PET
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was used to evaluate regional brain glucose metabolism in eight normal
subjects and eight psychiatric patients with a history of repetitive violent
behaviour. Seven of the patients showed widespread regions of low brain
metabolism relative to the normal comparison subjects which, although
varying somewhat, tended to be specific to medial temporal and prefrontal

cortices.

Raine and colleagues used PET to study 22 murderers versus 22
controls (Raine, Buchsbaum, Stanley, Lottenberg, Abel, & Stoddard,
1994). The results, while not demonstrating lesions, per se, showed more
frontal abnormalities in the murderers. A subsequent study, with 41
murderers and 41 age- and sex-match controls, again used PET imaging
techniques to examine brain function (Raine, Buchsbaum, & LaCasse,
1997). The murderers were characterised by reduced glucose metabolism
in the prefrontal cortex, superior parietal gyrus, left angular gyrus, and the
corpus collosum. This group has also suggested a distinction between
predatory and affective murderers, wherein the former stalk their victims
in a calm fashion, and the latter kill in spontaneous impulsive acts. Ina
study comparing these two kinds of offenders (Raine, Meloy, Bihrle,
Stoddard, LaCasse & Buchsbaum, 1998), PET was used to assess left and
right hemisphere prefrontal and subcortical regions in 15 predatory
murderers, nine affective murderers and 41 controls. Affective murderers

relative to comparisons had lower left and right prefrontal functioning. In



contrast, predatory murderers had prefrontal functioning that was more
equivalent to comparisons.

Another imaging technique, single photon emission computerised
tomography (SPECT) has also been used to study the neurology of violent
offenders. In one study (Amen, Stubblefield, Carmichael & Thisted,
1996), forty adolescents and adults who exhibited aggressive behaviour
within the six months prior to evaluation (by physically attacking another
person or destroying property) were evaluated with brain SPECT imaging.
A control group of 40 psychiatric patients who had never been reported to
exhibit aggressive behaviour were also studied. The brain SPECT patterns
of the group with aggressive behaviour showed significant differences
from the control group in several areas of brain. These findings were most
often manifested in decreased activity in the prefrontal cortex and
anteromedial portions of the frontal lobes, as well as left-sided increased
activity in the temporal lobe and limbic system. In the most recent study
(Soderstrom, Tullberg, Wikkelso, Ekholm & Forsman, 2000), the
researchers retrospectively examined MRI, RCBF and SPECT images
from pre-trial forensic psychiatric investigations of 21 subjects convicted
of impulsive violent crimes, controlling for major mental disorder,
substance abuse, and current medication. In 16 of 21 subjects, visual
assessment of SPECT scans showed some hypoperfusion in the temporal

and/or frontal lobes.
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The evidence suggesting a relationship between frontal lobe
dysfunction to violence or increased aggression is not insignificant, but is
in no way unequivocal. Although these imaging technologies continue to
advance, the cost of these studies is prohibitive, and the resulting relative
scarcity of these studies makes drawing conclusions difficult. Although
many these studies support the frontal dysfunction-violence hypothesis,
the small sample sizes limit their contribution to the suggestion of the
potential of brain imaging research for understanding the brain
mechanisms that contribute to violent behaviour. Moreover, imaging
studies tend to contribute little to our understanding of what specific
pattern of cognitive deficits characterise, for example, predatory versus
affective murderers.

Another research technique has been to use neuropsychological
tests so as to observe cognitive functions putatively associated with frontal

dysfunction, and to associate those with antisocial or criminal behaviour.

Neuropsychological Studies and Aggression

Systematic attempts to relate frontal dysfunction to aggression and
violent crime, assessing criminal offenders and other violent individuals
with established neurological batteries, are at least two decades old. One
study (Yeudall & Fromm-Auch, 1979), for example, examined the
relationship between frontal-lobe dysfunction and violent criminal

behaviour by comparing violent criminals to normal controls using the
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Halstead-Reitan Neuropsychological Test Battery (HRTNB). The violent
group, which was composed of 86 violent offenders, demonstrated
significantly more anterior neuropsychological dysfunction than the 79
normal controls. Another study using the Luria-Nebraska
Neuropsychological Battery (LNNB; Bryant, Scott, Golden, & Tori, 1984)
found histories of violence in 73% of participants classified as brain
damaged compared to only 28% of those classified as normal.

However, Yeudall, Fromm-Auch and Davies (1982) failed to replicate the
HRTNB-aggression relationship in violent delinquents, and Brickman,
McManus, Grapentine & Alessi (1984) did not demonstrate the same
relationship between LNNB indication of frontal deficit and aggression.

[t appears from these studies as if frontal abnormalities are
involved in antisocial behaviour, in some fashion, but there are
inconsistencies that make conclusions tenuous. A related hypothesis is
that the frontal deficits related to heightened aggression are localised
predominantly in the left hemisphere (Flor-Henry, 1973). This hypothesis
suggests that neuropsychological tests that are not sensitive to laterality
will not be as likely to demonstrate the relationship. Yeudall and his
colleagues (Yeudall, 1977, 1980; Yeudall, Fedora, & Fromm-Auch, 1987)
have suggested that aggression may be specific to left frontal and anterior-
temporal cortex. In fact, in one study, 76% of offenders had dysfunction
specific to the frontal and temporal cortex (Yeudall & Flor-Henry,

unpublished; reported in Raine & Buchbaum, 1996).
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Although there has not continued to be an emphasis on laterality,
more recent studies of neuropsychological function in forensic patients
have continued to add support to the theory of prefrontal abnormality
(Barratt, Stanford, Kent & Felthaus, 1997; Foster, Hillbrand & Silverstein,
1993). This relationship has also been demonstrated in younger boys; one
study assessed aggression in boys relying on teacher- and parent ratings,
and tested the boys on a large battery of neuropsychological tests. The
results demonstrated a strong relationship between physical aggression in
boys and their scores on tests of prefrontal function. However, the
relationship between aggression and scores on other tests was not
significant (Seguin, et al., 1995).

There is also a large literature detailing the neuropsychology of
aggression in patients with psychiatric diagnoses. Diagnoses characterised
by aggression, including antisocial personality disorder (Gorenstein, 1987,
Malloy, Noel, Longabaugh & Beatty, 1990), psychopathy (Lapierre,
Braun & Hodgins, 1995), conduct disorder (Lueger & Gill) and attention-
deficit hyperactivity disorder (Barkley, 1997) have all been subject to
neuropsychological studies. Integrative reviews of these studies
concluded generally that these individuals perform more poorly on tests
generally thought to be mediated by prefrontal cortex rather than tests
thought to be mediated by posterior brain regions (Giancola, 2000a;
Golden, Jackson, Peterson-Rohne & Gontkovsky, 1996). Furthermore,

studies have demonstrated frontal dysfunction in aggressive psychiatric



populations not ordinarily characterised by aggression, such as patients
suffering schizophrenia (Rasmussen, Levanden & Sletvold, 1995).

It should be pointed out that the results of some of the above
studies should be considered with some caution. Many of the studies have
been criticised for failing to control for possibly confounding variables.
For example, some researchers have pointed out that along with deficits in
tests thought to measure function of the prefrontal cortex, many of the
population referred to above (both forensic and psychiatric) have also been
shown to have verbal deficits (Giancola, 2000a). However, studies which
have methodologically or statistically accounted for these verbal deficits
continue to find a significant relationship between frontal measures and
aggression (Giancola & Mezzich, 2000; Mofitt, 1993; Seguin, et al.,
1995). Studies have also been criticised for failing to consider substance
abuse, for inadequate diagnostic techniques, and for combining small
samples with large test batteries (Hart, Forth, & Hare, 1990).

That caveat being issued, studies continue to advance in their
sophistication, in terms of eliminating third-variable explanations. For
example, the relationship between aggression and frontal-lobe tests
demonstrated by Seguin and colleagues (1995) was drawn into question by
suggestions of other mediating variables (Pennington & Ozonoff, 1996).
However, subsequent work by the former authors demonstrated that the

relationship was still in evidence even after accounting for attention-
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deficit hyperactivity, memory, and intelligence (Seguin, Boulerice,
Harden, Tremblay, & Pihl, 1999).

Although the literature relating aggressive behaviour to
neuropsychological tests is relatively consistent, it is based on a great
number of tests, the specificity of many of which remains in doubt.
Besides the tests alluded to above, the Wisconsin Card Sort Test (Heaton,
1981), the Porteus Maze Test (Porteus, 1965), the Motor Restraint Test
(Parsons, Tarter, & Edelberg, 1972), the Tower of Hanoi Test (Welsh,
Pennington, Ozonoff, Rouse, & McCabe, 1990), the Continuous
Performance Test (Rosvold, Mirsky, Sarason, Bransome, & Beck, 1956)
and the Stroop Test (MacLeod, 1991) have all been used to investigate
aggression (Giancola, 2000a). Although the results of these studies are
helpful, better developed and validated tests of prefrontal function are
desirable so as to lend further credence to the notion that prefrontal

abnormality is related to propensity for aggressive behaviour.

Tests of Dorsolateral Prefrontal Function and Aggression

There are two recently developed neuropsychological tests that
have begun to garner significant research interest. These new tests,
developed by researchers at the Montreal Neurological Institute, are
essentially adaptations of tests classically used with monkeys for human
use (Roberts, 1998). These include the self-ordered pointing task (which

was itself derived from the internal and external generated sequencing
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tasks; Brody & Pribram, 1978) and the conditional associative-leaming
task. The self-ordered pointing task (SOP; Petrides & Milner, 1982) and
the conditional associative-leaming task (CALT; Petrides, 1985a, 1985b)
both appear to assess some element of function of the dorsolateral
prefrontal cortex.

Positron emission tomography, conducted with normal volunteers,
while executing a modified version of the CALT, demonstrated activation
of cytoarchitectonic area 8 of the dorsolateral frontal cortex. Conversely,
cytoarchitectonic areas 46 and 9 of the mid-dorsolateral frontal cortex
were activated when volunteers completed a modified version of the SOP
(Petrides, Alivisatos, Evans, & Meyer, 1993). Further validation of the
relationship between these tests and prefrontal cortex comes from studies
demonstrating that patients with unilateral lesions of the frontal lobe
perform poorly on these tasks (Petrides & Milner, 1982; Petrides, 1985a).
Corresponding to the subtle differences in the neuroanatomical area
associated with each test, impairment on each appears related to a slightly
different cognitive problem. Impairment on the CALT appears due to
problems selecting a correct response from a set of responses (Petrides,
1985a) whereas problems on the SOP appear due to poor monitoring of
responses (Petrides & Milner, 1982). Generally speaking, the CALT can
be conceptualised as a test of strategy formulation and implementation,
whereas the SOP can be considered more a classic test of working

memory.
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These tests were first used to assess likelihood of aggression in
normal male volunteers, in two independent labs, one in Montreal (Lau,
Peterson & Pihl, 1995) and one in Athens, Georgia (Giancola & Zeichner,
1994). In both these studies, the authors tested their participants on these
tests, and then tested their subjects on a laboratory measure of aggression
(in both cases versions of the aforementioned Taylor competitive reaction-
time task). Whereas Giancola & Zeichner correlated the
neuropsychological test scores with the dependant measures from the
laboratory measure of aggression, Lau and colleagues instead divided their
subjects into high- and low-function quartiles and utilised a between-
groups ANOVA design. Furthermore, whereas Giancola and Zeichner did
not involve alcohol, Lau and colleagues administered half their
participants alcohol, making their ANOVA a factorial design. Regardless
of these methodological differences, both research teams demonstrated a
strong relationship between scores on these neuropsychological tests, and
propensity for acting aggressively when provoked.

In a subsequent study, Lau and Pihl (1996) again tested normal male
participants on these tests, and again split their participants into high and low
quartile groups. Furthermore, they again tested using the Taylor aggression
task. However, in this study they offered their participants contingent
monetary reward in order to decrease their aggression. That is, all
participants faced the same provocation, but those who inhibited their own

retaliatory aggression were rewarded for doing so. Lau and Pihl found that
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while the participants in the quartile of high neuropsychological performance
inhibited their aggression to earn reward, the men in the low-performance
did not; the responses of this latter group were just as if no contingent money
was available. This result led these researchers to suggest that increased
aggression in these men was a function of the inability to inhibit impulsivity.

These two new neuropsychological tests, which appeared to be
sensitive to the integrity of the prefrontal cortex, appear to be able to
differentiate aggressive from non-aggressive men. These tests have also
been used to show an association between poor scores and increased
propensity for aggression in young boys (Seguin, Pihl, Harden, Tremblay,
et al, 1995) and conduct disordered adolescent girls (Giancola, Martin,

Tarter, Pelham, et al., 1996).

Prefrontal Function versus Executive Cognitive Function

In the studies that follow, the reader will note that although the
neuroanatomical issues addressed above are alluded to, there is greater
emphasis on the term “executive function” than there is specific referral to
neuroanatomy. The reason for this distinction is simple; it is an
abstraction to suggest that the dorsolateral prefrontal cortex, the prefrontal
cortex, the frontal lobes, or indeed any brain structure functions
independently to produce aggressive behaviour (Roberts, Robbins, &
Weiskrantz, 1998). Alluding to neuroanatomy in a causal fashion

presupposes a level of functional neuroanatomical understanding which
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we simply do not have (Moffitt, 1990; Cummings, 1995). Equivalence
between executive functioning and prefrontal cortex cannot be assumed,
especially when one takes into account the reality of patients with the
“dysexecutive syndrome” secondary to lesions to brain areas other than
the frontal lobes (Roberts, 1998; Baddeley & Della Sala, 1998). To allude
to the cognitive capacities that are likely subserved, at least in part, by
these neuroanatomical areas is far more readily justified.

“Executive cognitive function” is a higher-order cognitive
construct that has been conceptualised and defined in multitudinous ways
(Robbins, 1998). Generally, the term refers to mechanisms by which
performance is optimised in situations demanding operation of various
cognitive processes, including abstraction, sequencing, strategy
formulation, set shifting, and planning (Baddeley, 1986). Generally, one
can think of executive function as the ability to plan, initiate, and maintain
or alter some form of goal-directed behaviour. It is clearly a complex
cognitive construct, components of which may include: utilisation of
information held temporarily or “on-line” (i.e. working memory;
Goldman-Rakic, 1987, 1992); utilisation of various attentional processes
(Shallice, 1982); inhibition of unsuitable inclinations (Shallice & Burgess,
1993); and/or monitoring of behaviour from an emotional, motivational, or
affective point of view (Damasio, 1994; Petrides 1996). Attempts have
been made to fractionate executive functioning into a number of distinct

cognitive processes (e.g. Baddeley & Della Salla, 1998; Shallice &
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Burgess, 1998), as well as to partition the prefrontal function in terms of
which of these cognitive capacities certain areas mediate (Robbins, 1998).
However, there remains no consistent agreement as to the definition of
executive function, there is no consistent agreement of the specifics of
neuroanatomy, and perhaps most importantly, there exists no consistent
agreement on what neuropsychological tests actually assess this construct.
Pennington and Ozonoff (1996), in a review of the association of
executive function to childhood psychopathology, point out that dozens of
tests of the construct currently exist.

The tests used in this dissertation, the Conditional Associative
Learning Test and the Self-Ordered Pointing Test, are but two of these
tests. However, these tests were selected from the many due to their
theory-based construction, and their established validity via neuroimaging
techniques. Moreover, as mentioned, these tests clearly assess cognitive
capacities (strategy formulation, working memory, response monitoring,
inhibition) consistent with those typically associated with executive

function.

Introduction to Study One

At the time this dissertation was commenced, there were three
studies relevant to my general topic that had already been conducted, and
were either published or under review. These studies suggested that men

with poor executive functioning were more aggressive than peers
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(Giancola & Zeichner, 1994; Lau, Pihl & Peterson, 1995), and that when
provoked, these men were also unable to inhibit aggressive responses in
order to gain monetary reward (Lau & Pihl, 1996).

From this point, there were clearly several different directions in
which continued studies could proceed. The first study contained in this
dissertation was intended to examine whether alcohol intoxication had the
capacity to render cognitively intact men impulsively aggressive. More
specifically, it was of interest whether men with above average ECF
scores would be impaired by alcohol to the extent that they would fail to
inhibit aggressive behaviour in the face of monetary reward, as did the
low-ECF (non-intoxicated) men in the Lau & Pihl (1996) study.

From a theoretical point of view, the importance of the study was
not only in that it was intended to examine the disinhibitory properties of
alcohol, but also in that it was intended to offer insight into the issue of
control. That is, although the literature clearly demonstrates that alcohol
significantly increases aggression in between-group designs, the fact
remains that the majority of men do not become aggressive when alcohol-
intoxicated, even when significantly provoked. Moreover, it had been
demonstrated experimentally that certain manipulations reduce alcohol-
related aggression (for example, Taylor & Jeavons, 1985), but no
mechanism had been proposed for this effect. Thus, whereas the previous
studies had investigated poor executive function vis a vis its relation to

alcohol and disinhibition of behaviour, this study was interested in
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executive function, alcohol, and cue-appropriate inhibition of asocial,

aggressive behaviour.
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ABSTRACT. Objective: A highly replicable research finding is that
alcohol intoxication tends to induce aggressive responding. Recent research
investigating the role of cognitive function in this relationship has shown that
individuals who perform poorly on certain cognitive tasks have difficulty
responding to contingencies to inhibit aggression, while high performers do
not. High performers, however, show increased aggression while
intoxicated. This study investigated whether subjects with above average
cognitive functioning would inhibit aggression in order to attain monetary
reward. Method: Men (N = 43), aged 18-30, selected on the basis of high
performance on a neuropsychological test putatively assessing function of
dorsolateral prefrontal cortex, the conditional associative leaming task,
participated in a modified version of the Taylor Aggression Task. Half the
subjects were acutely alcohol intoxicated, the other half were sober.
Furthermore, half the subjects in each of these groups received contingent
monetary reward for choosing lower shocks. Aggression was defined as

shock intensity delivered to a sham opponent. Results: Contrary to the

hypothesis, intoxicated subjects, even though significantly impaired
cognitively relative to their nonintoxicated peers (F = 4.29, 1/41 df, p < .05),
appeared to have no difficulty inhibiting their aggression in order to gain
monetary reward. That is, there was no difference between intoxicated and
nonintoxicated subjects on the dependent variable, shock intensity, when
contingent money was available (F = .01, 1/20 df, p = .935). Conclusion:

This finding provides further evidence that alcohol-induced aggression is not

76



a uniform phenomenon, and it suggests a neuropsychological mechanism
that may mediate the relationship. It may be that individuals with above
average cognitive abilities retain sufficient residual functioning to inhibit
aggressive responding, even when acutely alcohol intoxicated. (J._Stud.

Alcohol, 59: 599-607, 1998)
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VIOLENCE is a serious problem in North America, with one of the most
important situational determinants of aggression being alcohol intoxication
(Baron and Richardson, 1994). Research has shown that more than half of
all violent crimes are immediately preceded by the consumption of alcohol
by the offender (Murdoch et al., 1990), but this correlational research leaves
the role of alcohol in some question. In order to better study the
phenomenon, aggressive reactions have been elicited in laboratory
experimentation. Various forms of provocation have all been shown to elicit
strong counter-aggression in research subjects (Donnerstein et al., 1975;
Geen, 1968; Wilson and Rogers, 1975; Taylor, 1967). Bushman and
Cooper's (1990) meta-analytic study of 30 relevant experimental studies
concluded that individuals were significantly more verbally and physically
aggressive while alcohol-intoxicated.

Research has demonstrated relationships between many
characteristics and aggressive response to provocation, including personality
traits, genetic factors and sex differences (Baron and Richardson, 1994;
Wood et al., 1991). One factor that may be particularly important is
cognitive function, specifically those capabilities thought to be mediated by
prefrontal cortex and related  structures. The dorsolateral
prefrontal-subcortical circuit, specifically, is a neuroanatomical pathway of
considerable interest. This pathway consists of dorsolateral prefrontal cortex
and projections to and from several subcortical structures, including the

caudate nucleus, globus pallidus, substantia nigra and several thalamic nuclei
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(Cummings, 1995). Tests thought to assess the functioning of this circuit
require such capabilities as active monitoring, integration of information
from both the intemal and exterior worlds and calculation of appropriate
behavioral responses (Seguin et al, 1995; Fuster, 1989). There is
considerable evidence that associates frontal lobe deficits with decreased
regulation of human social behavior. Individuals with frontal lobe damage
often manifest a "disinhibition syndrome" (Hecaen and Albert, 1978), and
even in nonlesioned individuals there is evidence of this relationship (Seguin
et al., 1995; Raine et al., 1994). Not surprisingly, then, the role of the frontal
lobes in aggression has begun to gamer significant research interest.

Studies have shown that alcohol is pharmacologically capable of
impairing performance on neuropsychological tests that measure the ability
to plan, organize behavior, and think abstractly (Peterson et al., 1990).
Research has also implicated the functioning of the frontal lobes in
aggressive responding in alcohol-intoxicated subjects. Lau et al. (1995) and
Giancola and Zeichner (1994) both used tests of dorsolateral frontal cortex
(Petrides et al., 1993) to divide subjects into high and low quartiles. Both
studies found heightened aggression on the Taylor Aggression Paradigm
associated with impaired performance on these tests. Lau and Pihl (1996)
again split subjects into high and low quartiles and offered these
nonintoxicated subjects contingent monetary reward in order to decrease
their aggression. They found that only subjects with high frontal functioning

suppressed aggression in order to gain money, leading them to suggest that
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increased aggression in a sample of men with decreased frontal lobe
functioning was a function of the inability to inhibit impulsivity.

What is not known is whether subjects with baseline high frontal
functioning would, if acutely alcohol-intoxicated, act like those subjects with
frontal impairments; i.e, when intoxicated, will they become impulsive and
be unable to identify and utilize more adaptive behavioral responses. If this
is the case, then this would provide additional evidence implicating
alcohol-induced cognitive dysfunction in the manifestation of aggression.
This is the rationale of the current study.

This study used monetary reward as a contingency to attempt to
inhibit aggressive responding in intoxicated and nonintoxicated subjects, all
of whom had demonstrated high levels of performance on a test of prefrontal
function and who showed overall high cognitive function prior to the alcohol
condition. Neuropsychological tests were administered to assess prefrontal
and temporal/hippocampal functioning, both pre drug and postdrug
administration. It was specifically hypothesized that (1) only the no-alcohol
group would be able to reduce their aggression in response to monetary
reward; (2) subjects in the alcohol condition would demonstrate diminished
frontal lobe function, as assessed by the neuropsychological tests, relative to
the subjects in the no-alcohol condition; and (3) the no-alcohol group and the
alcohol group would not differ on tests of temporal lobe/hippocampal
functioning. The third hypothesis is important because it pertains to a

methodological issue not addressed in previous studies, that of
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double-dissociation. Tests that assess function of prefrontal cortex and
associated structures should be interpreted in the context of other nonfrontal
tests (Anderson et al., 1991; Luria and Homskaya, 1964), in order to
conclude that the prefrontal cortex is involved specifically.
Method

Participants

Nonalcoholic male social drinkers, as assessed by a score of less
than S on a brief form of the Michigan Alcoholism Screening Test
(Pokorny et al., 1972) and a brief interview, aged 18-30, in good
self-reported physical and mental health, were recruited through
newspaper and campus advertisements. Those receiving medical
treatment that contraindicated alcohol consumption, who had sustained a
serious injury to the head, who had a diagnosed learning disability, or who
were familiar with psychological experimentation were excluded from
participation. Subjects who met all of the inclusion criteria (N = 98)
were then administered the spatial conditioned associative-learning task
(SCALT; Petrides, 1985a), and a short form of the Weschler Adult
Intelligence Scale (WAIS-R; Wechsler, 1981). If they were able to
complete the CALT in under 100 trials and achieved full-scale IQ
estimates of over 100, they were included in the experiment (N = 52).
Ability to complete the CALT in under 100 trials was intended to provide
subjects in an upper quartile of function; WAIS-R estimates over 100 were

intended to ensure sound overall cognitive ability. Subjects were randomly
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assigned to one of four groups: either the alcohol-intoxicated or
nonintoxicated conditions and either the inhibition or no-inhibition groups.
Apparatus

Aggression was elicited and assessed with a modified version of
the Taylor (1967) competitive reaction-time task. In this study, the task
board consisted of eight buttons, numbered consecutively from one to
eight. Red lights situated above each button lit up to indicate shock level
chosen by the opponent. An IBM-compatible personal computer was used
to run the aggression task and to record data. Shocks were administered
via the Mark I Behaviour Modifier (Farrall Instruments), connected to an
electrode attached to the inner forearm, below the elbow of the
nondominant hand. Each subject monitored administrations of shocks to
his fictitious opponent by viewing a DC ammeter provided for that
purpose. A prerecorded videotape of the sham opponent receiving
instructions regarding performance of the aggression task was played to
the subject to reinforce the subject's belief in the existence of the
opponent.

For those subjects in the inhibition condition, a cardboard display
of eight monetary values, decreasing from 40 to five cents in five-cent
increments, was placed immediately above the lights indicating the
different shock levels (i.e., reward increased as shock level decreased). In
this condition, during each trial, the subject could see how much money

corresponded to each choice of shock and, upon the completion of each
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trial, could monitor the total amount of money gained to that point by
viewing a counter situated next to the aggression machine.

The spatial conditioned associative-learning task was used to
screen subjects. Each one of six randomly placed lamps was paired with
one of six white cards. The subject was not informed of the pairings. The
lamps were randomly lit one at a time, whereupon the subject was to touch
the cards one at a time until he touched the one that was paired with the
lamp. The tester would respond with the word "wrong,” until the subject
pointed to the correct card, at which point the tester responded, "right,”
and the next trial began. The subject’s task was to learn these associations
so that when a given light was presented, the correct card would be
chosen. Completion criterion was 18 consecutive trials without an error.
Individuals with dorsolateral prefrontal lesions have been shown to
perform poorly on this task; furthermore, positron emission tomography
with magnetic resonance imaging of the brains of normal volunteers
completing a modified version of this task demonstrated activation of
Cytoarchitectonic Area 8 of the dorsolateral frontal cortex (Petrides et al.,
1993). Impairment on this task appears to be due to difficulties in learning
to choose from a set the appropriate response to a given stimulus (Petrides,
1985a).

The Block Design, Information, and Vocabulary subtests of the
WAIS-R were administered to provide estimates of fuil-scale IQ (Brooker

and Cyr, 1986) and overall cognitive ability. Also administered prior to
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drink administration was the Logical Memory subtest of the Weschler
Memory Scale (Wechsler, 1945).

Subsequent to the aggression task paradigm, the nonspatial
conditioned associative-leamning task was also administered to all subjects.
In this task, the subject was shown six hand postures by the experimenter
and told that each hand posture was associated with a certain colored ball.
The subject was not informed of the pairings. The tester would respond
with the word "wrong,” until the subject pointed to the correct card, at
which point the tester responded, "right,” and the next trial began. The
task was that the subject had to learn to associate each hand posture with
the appropriately colored ball. Completion criterion is 18 consecutive
trials without an error. This task is essentially analogous to the spatial
conditioned associative-learning task; it, too, is sensitive to frontal lobe
dysfunction (Petrides, 1985b).

Also following administration of the Taylor aggression task,
subjects were administered the Word Fluency task, which is also
associated with the dorsolateral prefrontal circuit (Milner, 1964;
Cummings, 1995). Specifically, the Word Fluency test appears to
measure spontaneous verbal fluency, a capacity much impaired in patients
with frontal lobe lesions. Subjects were also administered the Paired
Associates (abstract) task, a task of short-term verbal memory, which is
thought to assess capabilities associated with hippocampal and other

temporal lobe structure functions (Milner, 1975).
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Procedure

Subjects who met inclusion criteria were asked not to consume
drugs or alcohol for at least 24 hours prior to testing. Upon arriving at the
laboratory on the first day, subjects signed an informed consent form and
provided demographic data. The subjects then completed the initial
battery of neuropsychological and intelligence tests. Those meeting the
performance criteria were scheduled for a second session.

Within seven days of the first session, subjects participated in the
drug challenge, additional neuropsychological tests and the Taylor task.
After measurement of blood alcohol concentration (BAC) to ensure
sobriety, subjects were randomly assigned to the alcohol or no alcohol
conditions. BAC was determined using an Alco-sensor III (Thomas Ltd.).
In the alcohol condition, subjects were administered 1 ml per kg of body
weight 95% alcohol USP units in three drinks of a one part alcohol to
seven parts orange juice solution. In the sober condition, the men were
administered three drinks of orange juice of equivalent volume. In each
condition, participants were told explicitly what they were drinking.
Drinks were consumed over a 20-minute period. A 20-minute waiting
period followed to allow the men in the alcohol condition time to reach
near-peak BAC. BACs were then taken and recorded.

Subjects were also assigned randomly to the inhibited or
noninhibited conditions. In the inhibited condition, subjects received 40

cents for choosing Shock Level 1, the lowest, with the amounts decreasing
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by 5 cents for each level to a value of 5 cents for selecting Shock Level 8,
the highest. In the control (noninhibited) condition, there was no
monetary reward associated with the subject’s shock choice.

Each subject's pain threshold for electric shock was determined by
delivering a series of shocks from 0-255 units (0-5.63 ma). The shocks
increased stepwise by 5 units (5 units equals approximately 0.11 ma) at a
constant rate. Each subject was to press a button in response to any shock
he regarded as painful (1) to stop the administration of the shock and (2) to
reduce the level of the next shock by one step. The next shock therefore
was one step lower than the shock that induced pressing the button.
Pressing the button upon three consecutive presentations of the same
shock intensity stopped shock delivery. This shock intensity was defined
as the subject’s pain threshold.

The aggression task was then introduced as a competitive
reaction-time task. Each subject was instructed to select a shock level that
he would deliver to his opponent after winning a reaction-time trial.
Following the reaction-time task, the subject would be informed of the
opponent's shock choice. If the subject "lost" that trial, he received that
shock. Shock Levels 1-8 increased from 28 units for Level 1 to 100% of
the subject's given pain threshold for Level 8, with the 6 intermediate
shock levels being equal to 28 units plus 23%, 31%, 39%, 76%, 84%, and
92% of the difference between the subject's given pain threshold and the

initial 28-unit level. The nature of the increases of the shock intensity was
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decided upon in order to clearly define those shocks thought to be
minimally provoking (Levels 1-4) and those thought to be maximally
provoking (Levels 5-8). If the subject "won" the reaction time trial, he
would then administer the previously chosen shock to his opponent.

Subjects in the inhibited condition were also told that they would
receive the amount of money appearing above their shock choice
regardless of whether they won or lost the reaction- time trial. The subject
would receive the total amount of money displayed on the counter at the
end of all of the trials.

Following these instructions, the experimenter then left briefly, telling
each subject that he was about to verify the readiness of the opponent.
Upon his return, the experimenter stated that instructions were about to be
delivered to the opponent and that this delivery could be viewed on the TV
monitor as a review of the instructions. In fact, the subject was watching a
prerecorded videotape of a fictitious opponent receiving instructions.

The task itself consisted of 26 consecutive trials: a block of 12
trials followed by a transition trial, a second block of 12 trials and a final
trial. The opponent's shock choices ranged from 1-4 in the first block and
from 5-8 in the second block of trials. The order of wins and losses as
well as the opponent's shock choices were randomly assigned by the
computer. The opponent's shocks were all of either 1 second or 2 second
duration. All subjects received three shocks at each level alternately

winning one trial, losing two trials and winning two trials, losing one trial.
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If the subject was to receive two shocks at a certain level, he would
receive one of 1 second and one of 2 second duration. All subjects lost the
transition trial and won the final trial. In both cases the opponent's shock
choice was a Level 5.

Following the aggression task, subjects were interviewed to verify
the success of the deception, debriefed and the necessity for deception was
fully explained. No subject was adversely affected by the deception,
according to self-report. The experimenter questioned the subjects
rigorously regarding the completeness of the deception. Deception was
rated by two experimenters subsequent to debriefing. Only subjects who
were deemed to have been completely deceived, who reported no
suspicions or doubts, were included in the analysis. Seven subjects were
eliminated because they were deemed to not have been deceived. These
seven subjects were basically evenly distributed among the four groups.
One subject was eliminated because he failed to provide meaningful data,
and one subject was excluded due to an adverse reaction to the alcohol. In
all, meaningful and valid data was acquired from 43 subjects. All subjects
were paid $5 an hour to compensate for lost time.

The objective measures of aggression were: 1) the intensity of
shock the subject selected for the first trial, and 2) the mean shock selected
for both the high and low provocation conditions. The first measure
reflects unprovoked aggression, as it is selected before the subject receives

any information regarding the opponent's shock choices; the second
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measure reflects an individual's response to both low and high
provocation.
Results

Subject Measures

The following analysis is based on 43 subjects (sober/no inhibition,
N =11, Group 1; sober/inhibited, N = 11, Group 2; intoxicated/no
inhibition, N = 10, Group 3; intoxicated/inhibited, N = 11, Group 4).
Mean age, years of education, beverages per week, beverages per
occasion, neighborhood code (an approximate of socioeconomic status)
and IQ are presented in Table 1. Univariate analyses of variance
(ANOV As) demonstrated no significant differences between the four
groups on any of the demographic variables.

Pain threshold measures

As can be observed by the means in Table 1, rather large
differences were observed for pain threshold between the groups. An
ANOVA conducted on pain threshold revealed no significant differences
between the four groups on this variable; however, because of this large
variance, all analyses of shock selection were subsequently analyzed using
this variable as a covariate.

Neuropsychological test measures

Mean scores on the spatial conditioned associative-learning task

(CALT), nonspatial conditioned associative learning task (NSCALT) and

Word Fluency, Paired Associates and Logical Memory tests are presented
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in Table 2. Univariate ANOVAs conducted on the cognitive tests
administered before beverage consumption demonstrated no difference
between the intoxicated and nonintoxicated groups (collapsed over
inhibition condition) on any of total trials to completion for the CALT,
errors on the CALT or score on the Logical Memory task.

Analyses of the cognitive tests administered after beverage
consumption, however, demonstrated diminished performance on frontal
lobe tasks in the intoxicated group. When the NSCALT is administered
subsequent to the CALT there is usually a significant learning effect. This
was demonstrated in the sober groups, who were able to complete the
NSCALT in 20.0 fewer trials and with 17.1 fewer errors, on average. The
intoxicated group, conversely, were able to complete the NSCALT in only
1.5 fewer trials and in fact made 5.6 more errors. An ANCOVA, using the
scores on the spatial conditional associative-learning task as the covariate,
demonstrated a significant difference between the intoxicated and
nonintoxicated groups on trials to completion for the nonspatial
conditioned associative-learning task (F = 4.29, 1/41 df, p < .05). The total
errors on the NSCALT was also significantly greater in the intoxicated
group (E = 6.84, 1/41 df, p < .05). These results are presented in Figure 1.

The intoxicated subjects fared significantly worse than their sober
peers on the other test thought to assess frontal lobe function, the Word
Fluency task (E = 6.09, 1/41, p < .05). These findings all confirm our

second hypothesis.



An ANOVA conducted on the Paired Associates scores
demonstrated no difference between the intoxicated and non-intoxicated
groups (E = .68, 1/41 df, p = .42). this finding suggess no significant
temporal/hippocampal impairment and supports our third hypothesis.
Blood alcohol concentrations

A series of ANOV As revealed no significant differences between
the two intoxicated groups in terms of blood alcohol concentrations at the
time of administration of any of the experimental measures. Means are
presented in Table 3.

Initial shock setting

A 2 (Drug) X 2 (Inhibition) ANOVA, with pain threshold as a
covariate, conducted on the initial shock choice, revealed no significant
interaction between drug and inhibition. Significant main effects for both
drug (F =5.01, 1/40 df, p < .05) and inhibition (F = 13.07, 1/40 df, p <
.001) on initial shock choice were found, with higher initial shock
selections in the intoxicated and in the noninhibited groups.

Shock Intensity Measures

A 2 (Inhibition/No Inhibition) X 2 (Drug) X 2 (Provocation)
mixed-design ANOVA, with provocation as a repeated measure, and again
with pain threshold as a covariate, was conducted on shock intensity. No
significant three-way interaction was found. Of the two-way interactions,

only a significant interaction between drug and inhibition (E = 4.54, 1/39
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df, p <.05) was found. A significant main effect of provocation was also
attained (F = 52.19, 1/39 df, p < .001).

An analysis of simple main effects indicated a significant effect of
drug in the non-inhibited condition (F = 6.59, 1/19 df, p < .05), with
intoxicated subjects choosing higher shocks than their sober peers. There
was no simple main effect for drug in the inhibited condition (F= .01, 1/20
df, p=.935). These two results together suggest that the contingent
money served to reduce aggressive responding in the intoxicated subjects.

A significant simple main effect of inhibition in the intoxicated
condition (F = 14.05, 1/19 df, p < .001) was found, with inhibited subjects
choosing lower shocks than noninhibited subjects. This result is contrary
to the first hypothesis. The simple main effect of inhibition in the
nonintoxicated group did not reach significance , however (F = 2.29, 1/20
df, p =.146). The failure of this effect to reach significance was possibly
due to a floor effect.

These results are all presented in Figure 2. As can be seen, when
no contingent money was available, intoxicated subjects reacted more
aggressively than nonintoxicated subjects. This was not a surprising
result. Also not surprising was the finding that the presentation of
contingent money made sober subjects even less aggressive than the sober
subjects for whom no such incentive was available. However, what was

not anticipated was that the presentation of contingent money would
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profoundly reduce aggression in response to provocation in the intoxicated
group.
Discussion

Inhibition of inappropriate or impulsive behaviours, with adaptive
shifting to alternative behaviors, are functions attributed to the dorsolateral
prefrontal-subcortical circuit (Moffitt and Henry, 1989; Cummings, 1995).
As such, individuals with prefrontal dysfunction would be expected to
both respond more aggressively when presented with provocation or
punishment and fail to inhibit their aggressive behavior when presented
with contingent monetary reward. Both of these phenomena have been
demonstrated by experimental work (Lau et al., 1995; Lau and Pihl, 1996).
Furthermore, alcohol has been demonstrated to interfere with these
cognitive abilities (Peterson et al., 1990).

Therefore, it was not unreasonable to hypothesize that subjects
with relatively high prefrontal function would, if their functioning was
diminished by alcohol, act not unlike subjects with preexisting prefrontal
deficits. This hypothesis was, however, not confirmed by the experiment.
Specifically, although the group who consumed alcohol became
significantly more aggressive than the group who remained sober when no
inhibitory influence was exerted, they acted almost exactly like their sober
peers when the contingent money was available.

That this population of subjects with above average cognitive

abilities were able to inhibit their aggression is an important finding,
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because it provides evidence for another variable that may mediate control
of alcohol-induced aggression. Although heightened aggression in
intoxicated subjects is a highly replicable finding, researchers have
demonstrated that it is not a uniform phenomenon. Giancola and Zeichner
(1995) have shown gender differences in alcohol-related aggression, with
men becoming more aggressive towards men but not towards women.
Bailey et al. (1983) demonstrated that intoxicated subjects made self-
aware (by having them participate in the presence of a mirror and a video
camera) are less aggressive than intoxicated subjects not made self-aware.
Furthermore, two studies (Jeavons and Taylor, 1985; Taylor et al., 1976)
demonstrated that nonimpaired college students were able to regulate their
aggression while intoxicated. This result in the current study suggests the
likely neuropsychological mechanism that underlies the findings in these
two studies.

Further elucidation of the factors that control the
alcohol-aggression relationship would seem to be an important endeavor.
If subjects who appear to have low prefrontal function are unable to inhibit
aggression to gain reward, then of interest is why those who demonstrate
high frontal function do seem able. A possible interpretation of the results
of this study is that the population chosen for the experiment, subjects
with above average cognitive abilities, retain sufficient residual
functioning, even when acutely intoxicated, to inhibit aggressive

responding when in the presence of appropriate cues (i.e., although they
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are impaired, they retain the ability to monitor the environment and to find
and utilize alternative, more adaptive, behavioral responses).

There is some evidence to support the notion of residual function:
Although the subjects in the intoxicated group were significantly impaired
relative to their peers, their performance on the nonspatial conditioned
associative-learning task appears to approximate (certainly within a
standard deviation) the population mean. This is a tentative claim,
because normative data for the NSCALT are only in the process of being
collected. The mean referred to above is based on fewer than 200
subjects, all tested while nonintoxicated.

The results of this study suggest a neuropsychological or cognitive
variable that may mediate the alcohol-aggression relationship. However,
it should be pointed out that there are some methodological issues that
should be addressed in future experiments. For instance, in order to avoid
an enormous sample size, this study did not manipulate expectancy
through use of a balanced-placebo design. It is possible that an
expectancy manipulation might have significantly altered the results.
However, this seems unlikely, as four meta-analyses have all concluded
that alcohol expectancies play a negligible role in the production of
aggression (Bushman, 1993; Bushman and Cooper, 1990; Hull and Bond,
1986; Steele and Southwick, 1985). Along the same lines, a study

comparing the same manipulation with both high and low frontal
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functioners would have been preferable for interpretation of results, but
that again would have necessitated an unwieldy sample size.

Furthermore, this study used what might be considered a somewhat
nonrepresentative sample. Of the 43 subjects used in the analysis, 28 were
undergraduate university students and the remainder were from the
general community. The sample is, therefore, less than ideal, and the
extent to which this result will generalize to the population as a whole
might be limited. That so many of the subjects were college students,
however, does help to support that contention that they had "above
average" cognitive abilities. It would have been necessary to screen a
great many more subjects in order to recruit out sample, if the sample had
been taken exclusively from the general community. This does, however,
suggest another possible bias: One might suggest that the results of this
study are due to demographic or personality variables, in that the studied
population might have preexisting tendencies to be less aggressive than
would a population of subjects with lower cognitive abilities. However,
this is likely not the case. In the group of subjects who consumed alcohol,
and for whom contingent money was not available, responding was quite
aggressive. Their responses to provocation were in no way less aggressive
than the responses of other populations, in other studies. Therefore, it is
unlikely that this population has any pacifistic bias.

Another possible criticism is that certain demand characteristics

caused the results; specifically, the intoxicated subjects for whom money
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was available inhibited their aggression because of the demand
characteristic. However, this seems unlikely in the context of the results
of Lau and Pihl (1996). Exactly the same paradigm was used in this study,
and the subjects in Lau and Pihl’s study did not inhibit their aggression at
all.

In conclusion, the present study demonstrates that the failure to
inhibit aggressive responding while acutely alcohol intoxicated is not a
uniform phenomenon. Furthermore, it suggests a mechanism that may
mediate the alcohol-aggression relationship. The results suggest that
alcohol seems to impair prefrontal function in a group of subjects with
above average cognitive abilities, but that these subjects likely retain
sufficient residual functioning to be able to inhibit their aggression. This
study demonstrates that simple neurocognitive measures may provide
important information regarding the possibility of controlling aggression

in alcohol-intoxicated subjects.
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Demographic Group 1 Group 2 Group 3 Group 4
Data (Sober /ND {Sober/1) (Intox/NI) (Intox/1)
(n=11) (n=110) (n=12) (n=11)
Age T 20.6 18.8 19.3 19
2.9 (0.6) 0.7 (1.0)
Years of 13.5 13.0 13.6 13.5
Education (1.0) (1.1) (0.7) 0.7
Salary Code 1.6 1.0 1.4 1.3
(SES) (1.3) (1.0) (1.0) (0.5)
Beverages Per 13.2 7.9 11.4 10.0
Week 3.1 (1.8) (6.6) (6.9)
Beverages Per 7.7 54 7.5 6.6
Occasion 3.1) (3.1) Q@7 (1.5)
Neighbourhood 33 3.7 3.7 34
Code (0.8) (0.8) (0.9) (0.7)
IQ 110.5 1249 1169 122,2
(9.0 (12.8) (8.3) (10,9)
Pain Threshold 102.3 70.5 1163 929
(65.1) (62.4) 93.1) (72.2)
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Group 1 Group 2 Group 3 Group 4
(Sober/ (Saber/l) (Intox/NT) (Intox/)
NI
CALT ~ Total 68.4 69.3 58.4(22.)) 61.8(18.0)
Number of (25.9) (19.3)
Trials
CALT - Total 44.1 37.2 26.8(17.1) 37.9(22.5) f
Number of il (28.5) (20.5)
Errors
NSCALT - 424 55.2 55.8(16.0) 59.2 (23.0)
Total Number (30.5) (21.3)
of Trials
NSCALT - 18.5 295 34.1(18.0) 354 (13.7)
Total Number (12,9) (16.2)
of Erors
Logical 10.8 10.3 10.2 (3.1) 9.2 (2.5)
Memory (3.4) (2.8) |
Word Fluency 47.2 40.5 41,3 (10.6) 37.5(6.1)
8.2 (7.9)
Paired 7.5(3.2) 4.6 (2.9) 5.1 (3.4 5.5(2.3)
Associates

Figures represent means and, in brackets, standard deviations
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Group! Group 2 (Sober/l) Group 3 Group 4
(Sober/N{) (Intox/NI) (Intox/T)
BAC NSCALT 0.0(0.0) 0.0 (0.0 0.083 (0.081) 0.081 (0.009)
BAC Paired 0.0 (0.0) 0.0 (0.0) 0.084 (0.011) 0.080 (0.008) i
Associates
BAC Word 0.0(0.0) 0.0 (0.0) 0.081 (0.014) 0.080 (0.008)
Fluency
BAC Taylor Task 0.0 (0.0 0.0 (0.0) 0.083 (0.012) 0.082 (0.011)

Figures represent means and, in brackets, standard deviations
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Figure Caption

Figure 1: Mean difference of number of trials to completion of task, and
number of errors made, between the spatial and the non-spatial conditional
associative leaming tasks, for sober and intoxicated groups. See Results for

complete interpretation.
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Figure Caption
Figure 2: Mean shock intensity chosen, by provocation level, for each of the

four groups. See Results for complete interpretation.
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Bridge to Study Two

The first study includes several interesting findings. First of all,
the study replicates several previous findings, notably that aggression
increases as a function of increased provocation, and that intoxicated
males are more aggressive than non-intoxicated peers. Moreover, this
study provides a rationale for why it is that although the farge number of
experimental between-group studies demonstrate unequivocally that
alcohol induces heightened aggression, not all (in fact the minority of)
individuals act aggressively when intoxicated. This study replicates the
necessary condition of provocation, as mentioned, but also suggests the
importance of cues which signal inhibition, and more importantly, the
ability to heed them.

That is, this paper demonstrates that individuals with above
average executive function can overcome the normally aggression-
eliciting effects of alcohol, and act as passively as their sober peers, when
appropriately motivated. This finding is in direct contrast to the finding of
Lau and Pihl (1996) who demonstrated that low-ECF individuals were
likely to act aggressively, and were likely to ignore cues which indicated
benefits of inhibition, even when non-intoxicated. These two results
suggest a continuum of interactive effects of pre-existing cognitive
capacity and alcohol intoxication. Very low cognitive performers are
likeliest to be aggressive, even when sober; many individuals in the

middle of the distribution may become aggressive only when alcohol
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sufficiently impairs their executive function; and those at the high end of
the distribution are likely to make use of residual cognitive function to
inhibit aggressive responses even when acute intoxicated. This study (and
pre-existing others) stimulated the hypothesis that interference with
executive cognitive functioning might, at least in some individuals,
underlie the alcohol-aggression relationship. (Please refer to Appendix C
for an integrative review of the literature supporting this theory.)

Study One also initiated an interest in the issue of who does and
does not react aggressively in response to alcohol. Consideration of this
literature soon led to one of the most consistent differences in the
aggression literature — that women are less aggressive than men, even
when intoxicated. However, much of this literature was somewhat dated,
and interestingly, the more recent the study, the less pronounced the
gender difference effect (Hyde, 1984). Moreover, although women
commit a significant percentage of violent crimes (U.S. Bureau of Justice
Statistics), and although there is recent convincing evidence that they may
be as likely as men to act aggressively in certain contexts (Archer, 2000),
there is relatively little research on aggression in women. Moreover,
whether the aggression-eliciting effects of alcohol demonstrated in men
held consistent in women was a greatly under-investigated issue. Thus,
Study Two became a two-factorial study, examining men and women,

both sober and intoxicated, on the Taylor aggression paradigm.
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STUDY TWO
Hoaken, P.N.S. & Pihl, R.O. (2000) The effects of alcohol intoxication

on aggressive responses in men and women.

Alcohol and Alcoholism, 35(5), 471-477.
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Abstract
A considerable literature, clinical and experimental, has demonstrated the
aggression-eliciting effects of alcohol intoxication. However, the focus of
the experimental literature has been primarily on men and the studies of
women have been inconclusive. This study was conducted to test for
possible gender differences in the manifestation of alcohol-induced
aggression. Participants were 54 males and 60 females, aged 18-30, who
competed in a competitive aggression paradigm either sober or
intoxicated. As expected, intoxicated men were more aggressive than
their sober peers. However, under high provocation, both sober and
intoxicated, women manifested aggression comparable to the intoxicated
men. This study suggests women can be as aggressive as men and that

alcohol intoxication does not seem to be as important a determining factor.
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The Effects of Alcohol-Intoxication on Aggressive
Responses in Men and Women

The antecedents of aggression and violent crime are clearly multifactorial,
interactive, and often individualistic (Pihl, Peterson, and Lau, 1993:
Giancola and Chermack, 1998). However, that being said, one of the most
important situational determinants is alcohol intoxication (Graham, et al,
1998). There is a large, developed, and consistent experimental literature
which demonstrates that alcohol intoxication increases likelihood of an
aggressive response in men. In fact, several recent meta-analyses based
on this literature have concluded unequivocally that alcohol leads to more
verbal and physical aggression (Busman and Cooper, 1990; Bushman,
1993; Bushman 1996). There is, however, a relative paucity of research
considering the aggression-eliciting effects of alcohol in women, and the
existent studies are contradictory. Buss (1971) suggested that the
enormous preponderance of studies of aggression on males was as it
should be, as aggression was almost exclusively a male problem. One
review concluded that “aggressive behavior is clearly sex differentiated by
the age of 6” (Maccoby and Jacklin, 1980), and others have concluded that
“males, as a group, are always more aggressive than females, as a group,
regardless of how the aggression is expressed or measured” (Eron and
Huesmann, 1989). These conclusions seem to implicitly suggest that

women’s aggression is inconsequential.
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Recent crime statistics suggest that aggression in women is deserving of
study: In the United States in 1996, women constituted 17.9% of all
arrests for aggravated assault, 10.3% of all arrests for murder or non-
negligent homicide, and 15.1% of all classes of violent crime (Unites
States Bureau of Justice Statistics, 1998). Furthermore, some studies
have suggested that woman may act aggressively towards their spouses as
often as men do and that damage done in terms of level of medical care,
days off work, and time spent bedridden may not be significantly different
between male and female victims of domestic assault (Straus and Gelles,

1986; Langhinrichsen-Rohling, Neidig, and Thom, 1995).

Despite the fact that the aggression-eliciting effects of alcohol is relatively
clear in men, in women the little existent evidence is conflicting. For
example, Giancola and Zeichner (1995a) found that neither blood alcohol
concentration nor subjective impression of intoxication could predict
aggressive responses in women. Non-published studies by Buss and
colleagues (1970) and Ratliffe (1984) also failed to demonstrate alcohol-
induced increases in aggression in women (see Gomberg, 1993, for details
of these latter studies). Gustafson (1991) found that when offered a choice
of an aggressive and non-aggressive response, women were much more
inclined to use the non-aggressive response irrespective of alcohol dose.
In contrast, Bond and Lader (1986) found that both a light and moderate

dose of alcohol increased women's aggression when provoked, and
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Rohsenow and Bachorowski (1984) found that a small amount of alcohol
elicited an augmentation of women's verbally aggressive responses, but
increasing alcohol dose had no further effect. Lastly, a recent study
(Dougherty, Cherek, and Bennett, 1996) found that alcohol produced
significant increases in women's aggression in response to alcohol on a
point-subtraction laboratory measure of aggression.

What appears generally missing from this literature are direct comparisons
of men and women, both sober and intoxicated, on measures of
aggression. The one well-controlled study (Giancola and Zeichner,
1995b) which did investigate this subject found that intoxicated men are
more aggressive than either intoxicated or non-intoxicated women, who
did not differ from each other. This study also proposed a distinction
between direct (shock intensity) and indirect (shock duration) forms of
aggression. The authors found that men were likely to demonstrate both
direct and indirect forms of aggression when intoxicated, and women the
indirect form. This study utilised a complex design, in which beverage,
gender, opponent gender, and provocation were all manipulated in a mixed
design, which also lead to the conclusion that it is valid to always use

same-sex “opponents” on the competitive aggression paradigm.
In the present study, we again examine both men and women, intoxicated

and non-intoxicated, on a well validated laboratory measure of aggression,

the competitive aggression task (Taylor, 1967). On the basis of the
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accumulated literature, we hypothesize that: 1) both men and women,
regardless of beverage type, would demonstrate heightened aggression to
provocation; 2) that intoxicated men would be more aggressive than non-
intoxicated men; 3) that intoxicated men would be more aggressive than
either the intoxicated and non-intoxicated women’s groups, which would
in turn not differ from each other; 4) that sober men would be more
aggressive than sober women; and 5) that women would be more likely to

demonstrate aggression in an indirect rather than direct manner.

Method
Non-alcoholic male and female social drinkers, were recruited through
local newspapers, and from the advertisement around the McGill
University campus. Men and women, aged 18-30, all in good self-
reported physical and mental health, served as subjects. Those receiving
medical treatment that contraindicated alcohol consumption, who had
sustained a serious injury to the head, who had a diagnosed leaming
disability, or who were familiar with psychological experimentation were
excluded from participation. Participants were all administered a brief
interview in order to assess current drinking patterns, in order to
reasonably ascertain that all were capable of ingesting the experimental
dose of alcohol with no adverse consequences. Conversely, all
participants were required to score lower than 5 on a short form of the

Michigan Alcohol Screening Test (Pokorny, Miller and Kaplan, 1972), in
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order to assure none were alcohol-dependant. Subjects were also
eliminated if they smoked more than one pack of cigarettes (25 cigarettes)
or consumed more than 10 cups of coffee a day, in order to avoid the
biases of short-term nicotine and/or caffeine withdrawal. All women were
tested between day 5 and day 13 of their menstrual cycle. Testing directly
subsequent to the termination of menses was intended not only to provide
some control for hormonal fluctuations (Sutker, Goist, and King, 1987),
but also to ascertain that the women were not pregnant. Furthermore, all
women were required to sign a waiver certifying that they were not
pregnant at the time of testing. All subjects were paid $5.00 an hour to

compensate for lost time.

Apparatus

Aggression was elicited and assessed with a modified version of the
competitive reaction-time task (Taylor, 1967). The goal of the aggression
task is to see whether participants who consumed alcohol will respond
with reciprocal aggression when provoked, compared to an active placebo
or a control group (Lau, Pihl and Peterson, 1995; Gustafson, 1985). In
this study the task board consisted of eight buttons, numbered from one to
eight. Red lights situated above each button indicated the shock level
chosen by the opponent when lit. An IBM compatible personal computer
was used to run the aggression task and record data. Shocks were

administered via a Mark I Behaviour Modifier (Farrall Instruments, Grand
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Islands, NB), connected to an electrode attached to the inner forearm,
below the elbow of the non-dominant hand. Each participant monitored
administrations of shock to his/her fictitious opponent by viewing a DC
ammeter provided for that purpose. A pre-recorded videotape of a same-
sex sham opponent receiving instructions regarding performance of the
aggression task was played for the participant to reinforce the subject's

belief in the existence of the opponent.

Procedure

Testing was conducted over two days. On the first day, a battery of
pencil-and-paper and experimenter delivered tests were administered. A
short form of the Wechsler Adult Intelligence Scale- Revised (WAIS-R;
Wechsler, 1981) including the Information, Block Design, and Vocabulary
subtests was administered. Scores from these subtests were used to
calculate estimates of full-scale IQ (Brooker & Cyr, 1986). Participants
also filled in a questionnaire which asked them for their current income,
current occupation, occupation of parents, and years of education. These
variables were coded (Blishen, Carroll and Moore, 1987) and summed,
and were intended to provide a measure of socioeconomic status.
Subsequent to the first day of testing, participants were scheduled for the

second day of testing.
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Upon arriving at the lab for the second day, the participant’s blood alcohol
concentration (BAC) was measured to ensure sobriety. BAC was
determined using an Alco-sensor III (Intoximeters, Inc., St. Louis, MO).
The participant was then randomly assigned to the alcohol or sober
condition. In the alcohol condition, the participant was administered 1
millilitre per kilogram of body weight 95% alcohol USP units in three
drinks of a 1:7 alcohol:orange juice solution. In the sober condition, three
drinks of orange juice of equivalent volume was administered. In each
condition, participants were told explicitly what they were drinking. No
placebo group was used, due to two considerations: First, expectancies do
not appear to play a large role in the alcohol-aggression relationship
(Giancola and Zeichner, 1997), and second, because a placebo design
would have necessitated an unwieldy design demanding an unrealistic
number of participants. Drinks were consumed over a twenty minute
period. Another twenty minute waiting period followed to allow the
subjects in the alcohol condition time to reach near peak BAC, which was

again measured at this time.

Each participant’s pain threshold for electric shock was determined by
delivering a series of shocks from 0-255 units (0-5.63 ma) increased
stepwise by 5 units at a constant rate. Each participant was instructed to
press a button in response to any shock he/she regarded as painful (1) to

stop the administration of the shock and (2) to reduce the level of the next
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shock by one step. The next shock therefore was one step lower than the
shock that induced pressing the button. Pressing the button upon three
consecutive presentations of the same shock intensity stopped shock
delivery. This shock intensity was defined as the participants pain
threshold. The pain threshold evaluation procedure was explained in
detail prior to beverage administration, but was conducted subsequent to
consumption, simply because the experimenters were concerned about the
effects of alcohol on pain sensitivity, especially the observation that pain
sensitivity may actually increase on the ascending limb of the blood

alcohol curve (Gustafson, 1985).

The aggression task was then introduced as a competitive reaction-time
task. Each participant was instructed to select a shock level that he/she
would deliver to his/her opponent after winning a reaction-time trial.
Following each trial, the participant would be informed of the opponent's
shock choice. If the participant "lost" that trial, he/she received that
shock. Shock levels 1-8 increased from 28 units (sub-threshold but
approaching threshold) for level 1 to 100% of the participants given pain
threshold for level 8, with intermediate shock levels being equal to 28
units plus 23%, 31%, 39%, 76%, 84%, and 92% of the difference between
the participants given pain threshold and the initial 28 unit level. The
nature of the increases of the shock intensity was decided upon in order to

clearly define those shocks thought to be minimally provoking (level 1-4)
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and those thought to be maximally provoking (levels 5-8). If the
participant had "won" the reaction time trial, he/she would then administer

his/her previously chosen shock to the opponent.

Following these instructions the experimenter then left briefly, telling each
participant that he was about to verify the readiness of the opponent. The
experimenter stated that instructions were about to be delivered to the
opponent, and that this delivery could be viewed on the TV monitor as a
review of the instructions. In fact, the participant would watch a pre-
recorded videotape of a fictitious opponent receiving instructions. Male
subjects always competed against another male, and female subjects

always competed against a female.

The task itself consisted of 26 consecutive trials including a block of 12
trials followed by a transition trial, a second block of trials, and a final
trial. The opponent's shock choices ranged from 1-4 in the first block and
5-8 in the second block of trials. In the transition trial, the “opponent”
always chose a shock level of 5, and this trial the subject always “lost™;
this was intended to provide some assurance that the transition from low-
to high-provocation was not too abrupt. The final trial also always had the
“opponent” choosing a 5; this trial the subject always “won”. The order of
wins and losses as well as the opponent's shock choices were randomly

assigned by the computer. However, all subjects “won” six trials at low
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provocation and six trials at high provocation; in addition to the transition
and final trials, all subjects “won” equally as many trials as they “lost”.
The opponent's shocks were all of either one-second or two second
duration. The “opponent” chose each shock level three times, alternately
winning one trial and losing two trials versus winning two trials and losing
one trial. If the participant was to receive two shocks at a certain level,
he/she would receive one each of one-second and two-second duration.
The objective measures of aggression were the mean shock selected for
both the high and low provocation conditions, and the shock duration for
each of those conditions. It has been suggested that shock intensity is a
measure of direct aggression, whereas shock duration is a measure of

indirect aggression (Rogers, 1983; Zeichner, Giancola and Allen, 1994).

The Taylor Aggression Paradigm is one of the two most popularly utilised
laboratory measures of aggression, and, having now been used for more
than thirty years, is often referred to as the classic laboratory measure of
aggression. That being said, recent criticism has been levelled at the
validity of several aggression paradigms, the Taylor paradigm among
them (Tedeschi & Quigley, 1996). However, a subsequent review
{Giancola & Chermack), while agreeing with some criticisms of some
paradigms, did not agree with the criticisms made of the Taylor paradigm,
and argued that the Taylor paradigm has been shown several times to have
good construct validity (Giancola & Zeichner, 1995¢; Bernstein,

Richardson, & Hammock, 1987), that it has demonstrated convergent

122



validity, in that it has been correlated positively with other measures of
aggression, such as the Buss-Durkee Hostility Inventory, and that it has
established discriminant validity, in that it has been shown to not correlate
with other measures thought to be theoretically unrelated to aggression,
such as competition, suspicion, or guilt. It has also been shown to have
group discrimination ability; that is, individuals thought to be aggressive
by nature appear so on this paradigm, while non-aggressive individuals do

not (Giancola & Chermack, 1998).

Following the aggression task, BAC was taken and recorded, participants
were interviewed to verify the success of the deception, and debriefed on
the purpose of the study and the necessity for deception. All aspects of
this study were approved by the McGill University Department of
Psychology Ethics Committee, and all subjects provided informed consent

prior to any involvement in the experiment.

Results
Subject Measures
A total of 114 participants were deemed admissible to participate in the
complete study and were tested on the aggression paradigm. Participants
were divided into four groups: Group 1 consisted of males in the sober
condition (n=27); Group 2 consisted of males who consumed alcohol

(n=27); Group 3 consisted of females in the sober condition
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Insert Table 1 about here

(n=30); and Group 4 consisted of females who consumed alcohol (n=30).
Analyses of variance were conducted on all demographic variables to
investigate potential differences between the groups; these tests revealed
no differences between any of the groups on any of the variables presented
in Table 1. The data intended to convey information on socioeconomic
status is limited, because most subjects did not provide complete
information. In fact, only one of the composite variables (years of
education) was completed for even a majority of the participants. The
data that was collected was surnmed and averaged; an analysis of variance

indicated no significant differences between the groups.

Blood Alcohol Concentrations
An analysis of simple main effects determined that there were no
differences between in blood alcohol concentrations between the two

alcohol-consuming groups. Mean BAC’s are represented in Table 1.

Shock Intensity Measure
A 2 (gender) X 2 (drug) X 2 (provocation) three-way mixed design

analysis of variance was conducted on shock intensity, with provocation
as a repeated measure. This analysis revealed a three-way interaction

between gender, drug and provocation (F(1, 110) = 4.06, p = .046).
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Further investigation of the nature of the relationship between these
variables was possible through analysis of simple main effects. These
analyses indicated that for men there was a significant simple main effect
of alcohol, producing heightened aggression, in both low provocation
(F(1, 52) = 10.94, p = .0017) and high provocation conditions (F(1, 52) =

5.54, p =.022). Furthermore, there was a significant simple main

Insert Figure 1 about here

effect for sober women to be more aggressive at high provocation than
sober men (F(1, 55) = 5.07, p =.028). In addition, there was a significant
simple main effect of provocation in all groups; sober men (F(1, 26) =
21.81, p = .000), intoxicated men (F(1, 26) = 16.97, p = .000), sober
women (F(1, 29) = 22.21, p = .000), and intoxicated women (F(1, 29) =
17.05, p = .000) were all more aggressive in response to high provocation
than they had been to low provocation. No other simple main effect was
statistically significant; there were no differences between drunk men and
drunk women, nor were there any differences between drunk and sober
women, in low or high provocation conditions. These results are

represented in Figure 1.

Shock Duration Measure
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A 2 (gender) X 2 (drug) X 2 (provocation) three-way mixed design
analysis of variance was conducted on shock duration, with provocation as
a repeated measure. This analysis revealed a three-way interaction
between gender, drug and provocation (F(1, 110) = 5.59, p = .020).
Further investigation of the relationship of these variables was again
conducted through analysis of simple main effects. These analyses
demonstrated a significant simple main effect of alcohol (more
aggression) on shock duration in men, for both the low provocation (F(1,
52) = 4.74, p = .034) and high provocation (F(1, 52) = 8.75, p = .005)
conditions. There were a also simple main effect of gender in the
intoxicated subjects, but only at high provocation (F(1, 55)=7.41,p=

.009). There was

Insert Figure 2 about here

a simple main effect for provocation for only one group, the intoxicated
men (F(1, 26) = 5.38, p=.029). There were no other significant simple

main effects. These results are represented in Figure 2.

Discussion
The first hypothesis, that aggression would increase as provocation
increased, regardless of gender or beverage type, was supported, as was

the second hypothesis, that intoxicated men would be more aggressive
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than non-intoxicated men. The third hypothesis, that women would be
less aggressive than intoxicated men, regardless of alcohol group, and that
the sober and intoxicated women would not differ, was only partially
supported. That is, although the intoxicated and non-intoxicated women
did not differ, the magnitude of their responses were unexpected: Both
groups acted with considerable aggression in response to provocation, and
did not differ from intoxicated males. “The forth hypothesis, that sober
men would be more aggressive than sober women, a hypothesis base
primarily on crime statistics, was not supported; in fact, in the high
provocation condition the opposite appeared to be the case, with sober
women demonstrating significantly higher shock intensities than sober
men. The fifth hypothesis, that women would be more likely to
demonstrate indirect rather than direct aggression was also not supported;
in fact the only group to demonstrate heightened shock duration were the

intoxicated males.

This results of this study appear to dispute the conclusion that males are
always more aggressive than females “regardless of how the aggression is
expressed or measured” (Eron and Huesmann, 1989). The results show
that these women manifested considerable direct aggression when highly
provoked. What appears of considerable interest is why the women did
not appear to react to the alcohol in the same fashion as did the men; that

is, with facilitated or heightened aggression. This is an interesting issue
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because although women commit fewer violent crimes than men,
prevalence rates of alcohol use (not abuse) are not largely discrepant in the
two genders, especially in late adolescence and early adulthood, a
demographic group which manifests considerable rates of aggressive

behaviour (White, Brick & Hansell, 1993).

There are a few studies which may help explain the present finding. More
than two decades ago, a review of the then-accumulated literature on
gender differences in aggression (Frodi, Macaulay, & Thome, 1977)
concluded that women are likely to express considerable aggression when
that aggression is perceived as justified. Bettencourt and Miller (1996)
concluded some time later that the most important predictor of aggression
in women is the form and the intensity of the provocation. Therefore,
inconsistencies in the literature may be the result of the various
experimental paradigms used, in that some may be more provocative than
others. In the present study, for example, the fictitious opponent moves
rather abruptly from a series of “low provocation™ shocks to considerably
more provocative attacks, regardless of the behaviour of the participant.
As such, the paradigm is clearly physically provocative and retaliatory
aggression may be considered “justified”. An additional piece of
supportive evidence is that one meta-analytic study of gender differences
in aggression concluded that although there were fairly reliable gender

differences in aggression, those differences were small, and there was a
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trend for gender differences to be smaller the more proximal to the time
the analysis was conducted, suggesting a trend of amelioration (Hyde,
1984). In addition, while it is known that women seem far less likely to
commit planned acts of extreme aggression such as homicide, impulsive
or reactive aggression does not appear to have a corresponding gender
difference (Baron and Richardson, 1994). Thus, it may be that the form of
the provocation in this study was sufficient to elicit considerable
aggression in women, perhaps producing a ceiling effect, rendering the

addition of alcohol intoxication as non-relevant.

We might also consider the extent to which alcohol effects are gender non-
specific. There do appear to be metabolic differences between the genders
which may alter the pharmacodynamics and pharmacokinetics of alcohol
in women (Barros and Miczek, 1996). Several researchers have discussed
the putative aggression-eliciting pharmacological effects of alcohol in
men, including alteration of pain sensitivity, anxiolytic properties,
increased psychomotor activation (Pihl and Peterson, 1995); perhaps the
assumption that those same effects are experienced by women in the same
way is erroneous. This data, along with the accumulated literature, seems
to suggest that women’s aggression is far more likely to be predicted by
the nature of the provocation than by alcohol intoxication. Whereas in

men intoxication seems to facilitate aggressive responses to provocation
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that would normally not be responded to aggressively, in women this may

not be the case. This is a hypothesis which merits further investigation.

This study also appears to draw into question the notion that women, if
they are to aggress at all, will do so in an indirect rather than a direct
manner. A long-standing assertion in the literature is that women will
respond with different types of aggression than men. Lagerspetz,
Bjoerkqvist, and Peltonen (1988) showed that girls prefer more indirect
means of aggression and also use a verbal variant of direct aggression.
Bettencourt and Miller (1996) found that provocation had a greater effect
on verbal aggression than on physical aggression in women. Bjerkqvist,
Osterman, and Lagerzpetz (1994) found that adolescent girls often use
social manipulation, as opposed to direct confrontation, as a preferred
method of aggression. The present results are not consistent with these
studies, if in fact shock duration is a valid index of indirect aggression.
“Shock duration” as it exists here, is essentially only a variant form of the
presentation of a physical insult. Inasmuch as that is true, shock duration
does vary from most definitions of indirect aggression, which emphasize

social manipulation (Giancola and Zeichner, 1995b).
There are some concerns with the present study which shouid be

addressed. First of all, it may be suggested that variants of the aggression

task employed may not be valid with women. However, this appears not
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to be the case: Gustafson (1986) has demonstrated that this paradigm is in
fact valid in alcohol studies in women. It might be argued that the women
appeared less familiar with alcohol, and attained slightly higher blood
alcohol concentrations that did the men; as such, perhaps these women
were too intoxicated to properly interpret the paradigm. This seems
unlikely - the BAC’s reached by the women in this study were almost
exactly identical to those reached in other studies (eg. Giancola and
Zeichner, 1995b; Gustafson, 1991), and as such seem wholly appropriate.
Another concern might regard the drinking frequencies of the participants;
they report rather heavy patterns of drinking, over ten drinks a week for
the men. However, it may be that the participants we test provide us with
slightly higher means in terms of drinks per week and drinks per occasion
than what you would find in the normal population simply because we
sometimes have to eliminate subjects who don’t drink enough for our
purposes. Because we give an intoxicating dose of alcohol, and ask
participants to consume it relatively rapidly, we have to eliminate
participants for whom this dose would potentially render them ill, or
otherwise unable to continue participation. None of these participants.
Finally, one might question the extent to which these results would
generalise. It should be noted that although we do not claim to have a
perfectly representative sample, participants were roughly equally sampled

from university undergraduates and from an ad in a local paper, and as

131



such do not appear to be homogenous in terms of IQ, years of education,

Or socio-economic status.

In conclusion, this study provides new and provocative evidence that
woman may act as aggressively as men on a laboratory measure of
aggression, and furthermore, that this behaviour is not dependent upon, or
influenced by, alcohol intoxication. This is a surprising result, based on
the accumulated literature. However, considering recent crime data that
suggests that women perpetrate a not insignificant percentage of violent

crimes, it is a result that suggests further investigation.
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ov1

Mcen Mcen Waomen Waomien
(Sober) (Intoxicated) (Sober) (Intoxicated)
Age 16.55 21.66 21.60 21.70
(1.62) (3.50) (2.82) (3.44)
1Q 100,72 108.63 109.64 107.07
(11.88) (10.24) (9.73) (17.54)
BAC 000 086 000 092
(.000) (.013) (.000) (.014)
Drinks per 6.16 6.19 4.57 5.70
Occasion (3.22) (2.32) (2.63) (1.35)
Drinks per 10.54 10.25 8.07 7.64
Week (8.41) (6.72) (7.17) (5.32)

Values are means +/- SD; 1Q, intelligence quotient; BAC, blood-alcohol concentration.
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Figure Caption
Figure 1. Mean shock intensity selected by group, in low and high

provocation conditions.
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Figure Caption

Figure 2. Mean shock duration selected by group, in low and high

provocation conditions.
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Bridge to Study Three

The second study was interesting inasmuch as it did not correspond
to many assumptions about the frequency and intensity of aggressive
responses in women. Although, as noted, many researchers had suggested
that women would always act less aggressively than men, in all contexts,
this assertion did not prove to be the case. This study corresponds with a
developing literature that suggests that with the right provocation, and in
the right context, women are as likely as men to become aggressive, even
physically aggressive (Archer, 2000).

What was also interesting was that the aggression-eliciting
properties of alcohol did not appear to be consistent between men and
women. That is, although there was a significant alcohol effect in men,
with intoxicated men manifesting much more aggression than their non-
intoxicated peers, this relationship is not in evidence in women. Women
appear to manifest considerable aggression, when highly provoked,
whether intoxicated or not. This is a curious finding, and we were at a
loss as to explain it.

At the same time these aggression studies were being conducted,
the lab was also collecting normative data on a computerised battery of
executive functioning tasks. The majority of studies that had been
conducted recently in the lab had all used men, and so there was a
considerable database on norms for men. However, there was little

normative data for women. As a result, we ran all women from this study
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on the computerised battery, simply for the norms. This proved to be a
fateful decision, in two ways. We realised later that we had executive
function data for all the women, which would allow us to conduct post-
hoc analyses to putatively explain the women’s aggression. However, we
also realised that we had no corresponding data for the men, which
precluded a full and more comprehensive analysis.

Study three was intended to use the executive function data in a
post-hoc analysis so as to understand the relationship between pre-existing
levels of ECF, alcohol and aggression in these women. That is, we were
interested in examining whether scores of executive function attained from
the women in the Hoaken & Pihl (2000} study were related to magnitude
of aggressive response, either in an interaction with alcohol, or by

themselves.
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STUDY THREE
Hoaken, P.N.S., Strickler, W. L. A., & Pihl, R.O. Does Executive
Cognitive Function Mediate the Relationship Between Alcohol
Intoxication and Aggression in Women? Manuscript under review,

Aggressive Behavior.
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Abstract
Objective: To examine both alcohol intoxication and executive function
in as much as they might predict magnitude of aggressive response in
women. Background: Two well-replicated findings are that alcohol
intoxication and level of Executive Cognitive Function (ECF) are strongly
related to aggressive responding in males. Studies conducted with
women, however, are both inconsistent and rare. One recent study
(Hoaken & Pihl, 2000) indicated that alcohol intoxication is less predictive
of aggression in women than it is in men. The current study, a post-hoc
analysis of that data set, is intended to investigate whether ECF
independently or interactionally alters the intensity of women’s aggressive
response. Methods: Sixty women participants completed neurocognitive
measures, intelligence and demographic measures, and were subsequently
tested on the Taylor Aggression Paradigm, half sober, the other half
acutely alcohol intoxicated. It was hypothesized that, like in men,
intoxicated women would manifest greater aggression than their non-

intoxicated peers. Results: The hypothesis that alcohol would increase

magnitude of women’s aggression was not supported. However, a series
of post-hoc correlations revealed that women’s aggression was
significantly related to scores on tests of ECF. Discussion: This suggests
that trait factors (ECF) are more important than state factors (intoxication)
when predicting aggression in women. Furthermore, this helps to explain
why the accumulated literature on the aggression-eliciting effects of

alcohol in women is so contradictory.
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Introduction

There is no question that interpersonal violence is a societal
problem of considerable importance. In the United States alone, close to
three million individuals are victims of violent crime each year (U.S.
Bureau of Justice Statistics, 1997). Because men perpetrate the vast
majority of violent crimes, it is not surprising that the research on
aggression has been conducted almost exclusively with males. The theme
of this male limited literature is that the mechanisms underlying
aggression are multifactorial and likely interactional (Raine, 1993; Pihl &
Peterson, 1995). Empirically, factors that have been implicated as
predispositional include personality characteristics, cognitive abilities, and
situational variables such as level of provocation, and drug or alcohol
intoxication (Gustafson, 1991; Lau, Pihl, & Peterson, 1995).

Despite the empirical emphasis on men, and contrary to the widely
held belief that female-perpetrated violent crimes are negligible, crime
statistics suggest that aggression in women is not uncommon. In the
United States in 1996, women constituted 17.9% of all arrests for
aggravated assault, 10.3% of all arrests for murder or non-negligent
homicide, and 15.1% of all classes of violent crime (U.S. Bureau of
Justice Statistics, 1997). What is apparent is that aggression in women is
not as rare as some may believe, and, for whatever reasons, some women

are capable of extreme aggression. Therefore, to examine the
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phenomenon of aggression in women appears consequential, with the
costs of these offenses personally and societally significant.

The existent literature on aggression in women tends to focus on
gender differences in aggression, showing that men are more aggressive as
a group than women. The first extensive review of this literature
(Maccoby & Jacklin, 1974) concluded that gender differences in
aggression are considerable, that they exist in all cultures for which data is
available, and that the difference is observable as early as age 2. Frodi,
Macaulay, and Thome (1977), in a narrative review of studies of gender
differences in adult aggression, concluded that although there were overall
gender differences in aggression, the differences were far from consistent,
with women as likely as men to aggress in certain situations. A meta-
analytic investigation (Eagly & Steffen, 1986) concluded, similarly, that
men were more aggressive on average, but that this difference was
inconsistent. The authors also concluded that women were more likely to
engage in psychological rather than physical aggression, were more likely
to perceive that a behavior would lead to harm to a target, and were more
likely to feel anxiety, guilt and fear as a result. They suggested that
gender differences were aggression are likely a function of perceived
consequences of aggression, which is learned as an aspect of gender roles.

Variables most commonly discussed as determinants of aggression
in men are not well researched in women, or, if studied, remain somewhat
equivocal. For example, a factor clearly implicated in acts of violent

aggression perpetrated by men is alcohol intoxication (Pihl & Peterson,
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1995). Several recent meta-analytic reviews of experimental studies
conducted with men have demonstrated that alcohol intoxication is
associated with increased aggression and that intoxicated individuals are
both more verbally and physically aggressive than sober individuals
(Bushman & Cooper, 1990; Bushman, 1996). A small number of studies
exist with women but the results are highly contradictory. Giancola and
Zeichner (1995a) found that neither blood alcohol concentration nor
subjective impression of intoxication could predict aggressive responses in
women. These authors, in a second study (Giancola & Zeichner, 1995b),
found that intoxicated men were more aggressive than either sober and
intoxicated women, who did not differ from each other. Gomberg (1993)
reports two non-published studies, one by Buss and colleagues (1970), the
other by Ratliff (1984) which also failed to demonstrate a heightening of
aggression in alcohol-intoxicated women. In comparison, Bond and Lader
(1986) found that both a light and moderate dose of alcohol increased
women's aggression when provoked, and Rohsenow and Bachorowski
(1984) found that a small amount of alcohol did elicit an increase in
women's verbal aggressive responses, but increasing alcohol dose had no
further effect. More recently, using a point-subtraction measure of
aggression, Dougherty, Cherek and Bennett (1996) demonstrated
significant increases in aggression in intoxicated women.

A more recent study, which was a direct comparison of men and
women and the aggression-eliciting effects of alcohol, suggested that

alcohol is a strong determinant of aggressive behavior in men, but not so
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in women (Hoaken & Pihl, 2000). More specifically, testing aggression
on a modified version of the Taylor (1967) aggression paradigm with all
participants responding to a same-sex opponent, intoxicated men were
much more aggressive than non-intoxicated men, but intoxicated women
were not more aggressive than non-intoxicated women. However, that is
not to say that the women in this study were all non-aggressive; in fact,
both sober and intoxicated women demonstrated aggression comparable to
the intoxicated men.

This result raises the important question of why alcohol had such a
differential effect. There are theoretical mechanisms through which we
believe alcohol induces aggressive behavior. Pihl, Peterson, and Lau
(1993) have suggested four pharmacological effects that may influence the
likelihood of aggressive responding; anxiolytic, stimulant, analgesic, and
as a disrupter of so-called executive cognitive functioning. This last
construct is typically conceptualized as a collection of cognitive abilities
including strategy formulation, cognitive flexibility, and abstract
reasoning, which have been collectively described as “the ability to
organize a behavioral response to solve a complex problem” (Mega &
Cummings, 1994).

Several studies have implicated the role of executive functioning in
the regulation of aggressive behavior, in sober samples of both boys
(Séguin, Pihl, Harden, Tremblay, & Boulerice, 1995) and men (Lau &
Pihl, 1996; Hoaken, Assaad, & Pihl, 1998). Other studies (Peterson,

Rothfleisch, Zelazo, & Pihl, 1990) have shown how intoxicating dosages
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of alcohol impairs executive function, which may therefore be responsible
for the increased aggression.

The current manuscript is intended to further investigate
aggression in women, focusing on the contributing roles of alcohol
intoxication and cognitive function. It intends to do this by subjecting the
database from the aforementioned Hoaken and Pihl (2000) study to some
post-hoc analyses. That is, we intend to examine whether scores of
executive function attained from the women in that study are related to
magnitude of aggressive response, either interactionally with alcohol or
alone.

The comparison of intoxicated to non-intoxicated women reported
below is repeated from the original reference. However, all subsequent
analyses and interpretations are new. Consistent with the literature
regarding alcohol, executive function and aggression developed with men,
it was hypothesized that the executive cognitive function variables would
be related to aggressive response in both intoxicated and non-intoxicated

women.

Methods
Participants
Participants from the original study included 114 adult men and
women. Participants included in the post-hoc analysis are 60 women
ranging in age from 18 to 30. They were recruited from advertisements in

local Montreal newspapers and the university undergraduate community.
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Potential participants were excluded if they were thought to be alcohol or
drug abusers, as assessed by a score of eight or greater on the brief version
of the Michigan Alcoholism Screening Test (Pokorny, Miller, & Kaplan,
1972), and a brief interview about alcohol and drug use. Participants were
also eliminated if they were not regular consumers of alcohol, had
sustained a serious injury to the head, were familiar with psychological
experimentation, were pregnant, and or deemed to not have been
completely deceived by the Taylor Aggression Paradigm. All women
were tested between days five and thirteen of their menstrual cycle in
order to attempt to control for the effects of hormonal fluctuations (Sutker,
Goist, & King, 1987).
Measures

A) Neurocognitive Measures: The Spatial Conditional
Associative-Learning Task (SCALT; Petrides, 1985a) was performed on a
computer which monitors and records the participant's matches and errors.
The task consists of the presentation of six circular lights and six white
rectangles presented on the screen. The lights are randomly lit one at a
time, and the participant must point, using a mouse, to each rectangle until
she correctly clicks on the specific card paired with that light. The
participant's task is to learn and then remember the association between
the circles and the rectangles such that when a light is lit, the participant is
able to choose the correct rectangle. The task is repeated until the
participant matches the lights and rectangles correctly on 18 consecutive

trials.

153



The Non-Spatial Associative-Learning Task (NSCALT; Petrides,
1985b) consists of the same set-up as the SCALT; however, the six lights
and rectangles are replaced by six colored squares and six semi-concrete
pictures (e.g. looks like an abstract flower).

In the Self-Ordered Pointing Task (SOP) concrete version (Petrides
and Milner, 1982), participants are presented with 12 familiar pictures
(e.g. an umbrella, eyeglasses) arranged in a 3x4 matrix, again on a
computer screen. The designs are the same on each of 12 consecutive
screens; however, the position of the designs is randomly altered. The
participant points to a picture, then the screen changes to the next one.
The participant's task is to point to a different picture on each screen,
without pointing to the same picture twice. Furthermore, the participant is
not allowed to point to the same relative position more than twice in a
row. Therefore, the participant must choose one of the twelve pictures for
each of the twelve screens. The SOP abstract version is the same set-up as
the concrete version; however, the twelve images are abstract black and
white prints, which cannot be verbally identified (i.e. they cannot be
named). Again, these tasks were administered, recorded and scored by
computer.

Positron emission tomography scans have shown in the non-
computerized version that these four tasks selectively activate dorsolateral
prefrontal cortex (Petrides, Alivisatos, Evans, & Meyer, 1993a; Petrides,
Alivisatos, Meyer & Evans, 1993b), an area distinctly associated with

executive functioning (Cummings, 1994).
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Executive function measures were, at this time, being collected
from large numbers of participants in order to create normative data of the
tests in question. Thus, it is simply a case of good fortune that this data
exists for the 60 women who were included in the Hoaken & Pihl (2000)
aggression study. However, this data was not collected from the men;
sufficient normative data was deemed to have already been collected from
men, and so in the absence of foresight, only the women from the Hoaken
& Pihl (2000) study can be included in the post-hoc analysis to examine
influence of executive function.

B) Intelligence Measures: A short form of the Weschler Adult
Intelligence Scale-Revised (WAIS-R), including the Information, Block
Design, and Vocabulary subtests was administered to all participants.
Scores from these subtests were used to calculate estimates of full-scale
IQ (Brooker and Cyr, 1986).

C) Aggression Measure: The Taylor (1967) Aggression Paradigm

was used to elicit and assess aggression. The paradigm was presented to
the participant as a competitive reaction time task in which she would
compete against an opponent in an adjoining room. The opponent was
actually fictional and all shocks delivered to the participant were
predetermined by the experimenters. The participant was seated in front of
a console consisting of a panel with eight buttons (numbered 1-8)
indicating the eight shock levels. The participant used these buttons to
choose the shock intensity to administer to her (mock) opponent. The

Taylor Aggression Paradigm is one of the two most popularly utilized
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laboratory measures of aggression, and has established construct validity,
convergent validity, and discriminant validity (Giancola & Chermack,

1998).

Procedure

Women who met inclusion criteria were asked not to consume
drugs or alcohol for 24 hours prior to testing. Upon arrival, participants
signed an informed consent form. During the first hours of the
experiment, participants completed a battery of tests and questionnaires
including the neurocognitive tasks, IQ tasks, and demographic information
questionnaires. During the second half of the session, participants
competed in the Taylor Aggression paradigm. The aggression paradigm
was presented to participants as “An Investigation into the Effects of
Alcohol Intoxication on Reaction Time” on the consent form. Participants
were then randomly assigned to an alcohol or sober condition, thirty to the
alcohol condition, thirty to the sober condition, and were given the
appropriate drink. In the alcohol condition, participants were given
1.00ml alcohol/kg bodyweight 95% ethanol mixed with orange juice in a
7:1 orange juice:alcohol ratio. Participants in the control condition were
given an equivalent amount of plain orange juice. In each condition,
participants were told explicitly what they were drinking. In both groups,
participants were instructed to consume the beverage at a consistent rate
finishing at the end of a fifteen-minute consumption period. Anothdr

twenty minute was allowed for absorption before continuation.
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The Taylor Aggression Paradigm was then introduced. Following
the trial, the participant was informed of the opponent’s shock choice (as
indicated by whichever light lit up above the buttons), and then whether
she had won or lost the trial. If she won the trial, she administered her
chosen shock to her opponent; if she lost, she received the shock
ostensibly chosen by her opponent. Due to previous research (Giancola &
Zeichner, 1995b) which suggests that women act equally aggressively
towards men and women opponents on this paradigm, gender of the
opponent was not manipulated.

The task consisted of 26 trials. The first 12 were low provocation
trials in which the participant always received lower shock levels (1-4)
from the “opponent”. After a transition trial, the following 12 trials were
high provocation trials in which the “opponent” always chose high shock
levels (5-8) to administer to the participant.

The computer randomly generated which shocks were chosen (by
the opponent) within each range as well as the order of wins and losses.
However, total number of wins and losses was equal for each participant
and the opponent's shocks were always of the same duration. The
objective measures of aggression were the first intensity chosen which,
because it is selected before the participant has any information about
opponent intention, is considered unprovoked aggression, and also the
mean intensity of shocks selected for each provocation level. All shocks
administered were below a “pain threshold™ previously established by the

participant.
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Following the task, participants were interviewed to verify the
success of the deception. Participants who were deemed to have
entertained any doubts about the stated purposes of the experimentation
(i.e. the cover story) were eliminated. Participants rated their own and
their opponent's performance, as well as rating how effective they felt the
task was at measuring reaction time. Participants were also asked whether
they found anything about the task odd or confusing.

Lastly, participants were given an extensive and sensitive
debriefing in which we explained the study, and explained the necessity
for that deception. Participants in the alcohol condition were retained in

the laboratory until their blood alcohol level dropped below .02.

Results
Demographic and Sober Neurocognitive Data
A total of 86 women were deemed acceptable after phone
screening and were brought into the lab to complete the full session of
testing. Of these, 6 were eliminated after an interview regarding drinking
practices (either because they drank toco much, or not enough to be safely
included in the protocol). One woman was eliminated due to familiarity
with similar psychological experimentation. Twelve women were
eliminated subsequent to an interview with a graduate student in clinical
psychology due to suspicion of depression. A total of 67 women were
tested on the aggression paradigm; of those 1 was eliminated due to a

mechanical problem, and 6 were deemed not to have been completely
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deceived. Of the 6 women who were not completely deceived, 4 were
from the intoxicated group, and 2 were from the sober group.

There was no difference between the participants in the non-
alcohol and alcohol conditions on any of the demographic variables,
including age, IQ, and socioeconomic status. Participants also did not

differ on pain threshold evaluation between the two groups (see Table I).

Insert Table I about here

In the alcohol condition, the mean blood alcohol concentration directly
subsequent to the presentation of the Taylor Aggression Paradigm was
0.0784 (s.d.=0.010).

The four tests of executive functioning did not differ between the
groups. Moreover, the scores were very similar to those attained in other
studies in our lab, and as such appear to be representative of the abilities
of the general population. Means and standard deviations of all tests are

presented for the two groups appear in Table L.

Aggression Measures
A one-way analysis of variance (ANOVA) revealed no difference
between the intoxicated and sober women on intensity of the first shock
selected, a measure often thought to indicate unprovoked aggression

(E(1,58) = 1.37, p=.246).
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A two-way mixed design ANOVA was conducted to assess the
effects of alcohol on aggression, the measure of aggression being mean
shock intensity, using provocation block as a repeated measure. A
significant provocation x alcohol interaction was found (E(1,58) = 15.75,
p<-001). There was a significant main effect of provocation (E(1,58) =
104.96, p<.001), but no main effect of alcohol. Analysis of simple main

effects indicates

Insert Figure I about here

an effect of provocation in both the intoxicated (F(1,29) = 17.05, p<.001)
and the non-intoxicated women (F(1,29) = 119.59, p<.001). However,
there appears to be no effect of alcohol in either the low provocation
(E(1,58) = 1.75, ns) or the high provocation (E(1,58) = 2.28, ns)

conditions. These results are represented in Figure .

Relationship Between Aggression and Neurocognitive Variables
Table II presents correlations between tests of ECF and aggression.
Only the concrete version of the SOP was significantly correlated with

shock intensity at both low and high provocation. No other

Insert Table II about here
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correlation was significant at the Bonferroni corrected significance level
of p=.006. The abstract version of the SOP also appeared to be
moderately related to aggression.

Given the apparent relationship between at least some of the
measures of executive cognitive function and aggression, it was of interest
to examine whether there was an interaction between baseline cognitive
abilities, alcohol intoxication, and aggression. A three-way mixed design
ANOVA was conducted, with alcohol as a between-participants variable,
provocation as a repeated measure, and executive function also entered.
The ECF factor was created by standardizing and combining the four
putative tests of executive function, and then splitting participants into
higher and lower halves based on this calculation. This standardization
and combination was conducted due to the considerable inter-correlation
between these four measures. Before this overall analysis was conducted,
however, it was examined how randomly the participants had been
distributed to the two alcohol conditions. An ANOVA revealed no
difference between the groups on the combined z-score which represented
the baseline measures of cognitive ability (F(1,58) = 1.88, ns.). Thus, itis
clear that the results are not due to an accidental random assignment of
more low-ECF women to the sober condition than to the alcohol
condition.

A two-way ANOVA was conducted on initial shock choice, with
alcohol and cognitive function split as factors. There was no significant

interaction between alcohol and cognitive function (F(1,56) = 0.74, ns.),
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nor was there a main effect for either alcohol (F(1,56) = 1.37, ns.).or
cognitive function (F(1,56) = 1.37, ns.) alone.

A three-way ANOVA on shock intensity, with alcohol and
cognitive function split as between-subjects factors and provocation as a
repeated measure was conducted. This analysis revealed no significant
three-way interactions. There was one significant two-way interaction,
between provocation and alcohol (E(1,56) = 5.99, p<.05). No main effect
of alcohol was indicated, but a main effect of cognitive function was
found (E(1,56) = 8.84, p<.01), as was a significant main effect of
provocation (F(1,56) = 54.06, p<.001).

Planned analysis of simple main effects of the three-way
interaction was undertaken to better elucidate the nature of the relationship
between the variables. The influence of the split in scores representing
executive function proved to be quite interesting: There was a simple
main effect of cognitive function in the intoxicated groups at high
provocation, with participants with poor cognitive function selecting
significantly higher shocks than their peers (E(1,28) = 6.36, p<.05). This
simple main effect existed as a trend at low provocation, as well (F(1,28)
=4.09, p<.10) with participants with poorer cognitive function again
selecting higher shock intensities. Furthermore, in sober groups at high
provocation, there was again a simple main effect of cognitive function,

again in the same direction (F(1,28) = 6.61, p<.05). Atlow

Insert Figure II about here

162



provocation in the sober participants, this relationship approached but did
not attain significance at the p=.10 level. There were no simple main
effects of alcohol.

These results suggest that alcohol does not appear to interact with
these pre-existing abilities to produce aggression beyond the effect of the

cognitive factor. This is represented in Figure II.

Discussion

As was previously reported, the women in this study seemed to
become notably aggressive, more so than was expected in light of the
literature. Unexpectedly, they responded in an aggressive fashion when
highly provoked, whether drunk or sober. That the non-intoxicated
women reacted as aggressively as they did, at a level comparable to if not
slightly higher than the intoxicated women, was noteworthy.

The post-hoc analyses provide considerable insight in terms of
explaining why this was the case. Neurocognitive variables thought to
represent executive cognitive functioning proved to be related to
propensity for aggression in both the sober and drug conditions, and, to a
lesser extent, in both high and low provocation conditions. Tests of these
sorts of cognitive capacities have been found to be predictive of
aggression in men (Lau, et al, 1995; Hoaken et al; 1998), and it certainly
appears from these analyses that the same is true for women. However,

where researchers surmise a possible interactive effect between executive
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function and aggression in men, there is no evidence of such a relationship
in these women.

What remains in question, however, is how these cognitive deficits
lead, either directly or indirectly, to increased aggression. One possibility
is that individuals who score poorly on these tests are more behaviorally
impulsive. The dorsolateral prefrontal cortex, in collaboration with
subcortical structures, appears to be responsible for organizing strategies,
monitoring and/or sequencing of response, and understanding
consequences of actions (Bechara, Damasio, Damasio, & Anderson,
1994). When confronted with a provocative situation, an individual must
organize strategies on how to appropriately respond and then monitor
responses and continue to strategize. Impairment of these abilities could
easily result in a response of a more reflexive, impulsive manner, likely
retaliatory, and of similar intensity to the provocation. As suggested by
Eagly and Steffen (1986), it may be that women with poor executive
functioning are unable to access the learned inhibitory gender-role
behaviors when provoked, and as a result do not experience the anxiety,
guilt and fear, the result of which is an impulsive aggressive response to
the provocation. Another related possible explanation for the relationship
between poor executive function and aggression is that in women with
poor ECF there is a form of emotional/affective/physiological flattening
such that the information-processing problem inherent in the aggression

paradigm is non fear- or anxiety-eliciting. In a sense these women with
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poor cognitive functions reflect “predispositional low arousability”
(Newman & Wallace, 1993).

The finding that poor executive functioning appeared to also
predict aggression in response to “low” provocation may suggest that for
women with poor executive function provocation is perceived differently.
It may be that these women are more likely to perceive a situation as
provocative, and are more likely to act aggressively in response to
minimally provocative acts. This suspicion is supported by the fact that
high cognitive-functioning women reacted with shock intensities almost
exactly like those chosen by the “opponent” in the low-provocation
condition, while the women with poor functioning selected shock
intensities which were higher than their opponent.

It is of course possible that the women in this study were as
aggressive as they were because of some sampling bias. For example it
could be that the results were due to a chance over-representation of
women with poor cognitive functioning. However, this does not seem to
be the case as when scores on the measures of executive functioning of the
women in this study were compared against a larger database, the mean
scores of both the intoxicated and sober groups were not significantly
different from the larger overall sample mean.

This study suggests that alcohol intoxication may not have the
same, clear aggression-eliciting effects in women that it does in men. But
more importantly, it indicates that the trait factor of executive cognitive

function is likely more predictive of propensity of responsive aggression
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than the state factor of alcohol intoxication. This further analysis of
Hoaken & Pihl (2000) is consequential inasmuch as it helps to explain
why the accumulated literature on the aggression-eliciting effects of

alcohol in women has long been so contradictory and enigmatic.
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eL1

Variable No Alcohol Alcohol
Age 21.8 217
(2.98) (3.44
IQ 104.64 102.06
(9.73) (17.50)
Socioeconomic Status 3.96 3.75
(0.83) (1.06)
Drinks per Week 8.07 8.64
4.17) (5.32)
Drinks per Occasion 4.57 3.97
(2.63) (1.35)
Cigarettes per Day 3.25 4.46
(2.53) (6.03)
Brief MAST 2.85 2.59
(0.89) (0.65)
BDI 5.56 540
(4.67) (4.30)
Pain Threshold 61.00 65.56
(19.45) (39.67)
Concrete Self-Ordered 2.60 3.33
Pointing (errors) (2.06) .07
Abstract Self-Ordered 443 5.46
Pointing (errors) (3.67) (2.60)
Spatial CALT (trials to 109.43 119.68
completion) (59.44) (54.92/
Non-Spatial CALT (trials to 59.75 55.22
completion) (43.77) (47.38)

-sdnois pajesrxouI-uou pue pajedrxolul A Y1oq Joj ‘sajqeLea

Jay10 pue drydesSowap [[e 10 sUONLIASP pIepuels pue suedy ‘TI[qEL



pL1

Variable Low Provocation High Provocation
Concrete Self-Ordered 39 43
Pointing (p=.002) {p=.001)
Abstract Self-Ordered 27 .29
Pointing (p=.038) {(p=.023)
Spatial CALT .14 14
p=.28 (p=.28)
Non-Spatial CALT A3 10
(p=.34) (p=.43)
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Figure Caption
Figure [. Mean shock selected by alcohol group, for both low and high

provocation conditions.
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Figure Caption
Figure II. Mean shock selected, for both high and low provocation
conditions, for participants in both the high and low cognitive functioning

group, by alcohol condition.
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Bridge to Study Four

Study three demonstrates that below-average or aberrant executive
cognitive function was a consequential condition for manifestation of
aggressive behaviour in women, as it had previously been shown in men
(Giancola, 1994; Lau, Pihl & Peterson, 1995; Hoaken, Assaad & Pihl,
1998). In women whose executive functioning is deficient, provocation is
much more likely to lead to an aggressive response.

However, this result is idiosyncratic inasmuch as alcohol
intoxication appears unimportant in terms of eliciting aggressive response,
a finding not in keeping with the literature in men. Moreover, there was
no ECF-alcohol interaction in these women. In fact, although poor
baseline-ECF and alcohol intoxication (which is thought to interfere with
ECF) both independently lead to heightened aggression, studies have not
consistently demonstrated this interaction in men (Lau, Pihl & Peterson,
1995), which theory would suggest they should (Giancola, 2000). It could
be that multi-factorial and mixed designs such as these are too complex to
tease out the finer points of the ECF-alcohol-aggression relationship.

As such, the focus of these studies moved away from alcohol and
focussed exclusively on the aggression-ECF relationship. That is,
although we knew individuals with aberrant executive functioning were
more likely to behave aggressively, we didn’t know why this was the case.
It is a question that still, to a certain extent, underlies the alcohol-

aggression relationship; we do not know for a certainty whether the causes
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are direct or indirect, and what are they, specifically. Many of the
hypotheses which underlie the alcohol-aggression relationship appear
worthy of investigation in the context of the ECF-aggression relationship,
as well, including the notion that there is some interference in social-
information processing (Dodge, 1986; Sayette, Wilson & Elias, 1993),
some disruption in self-awareness (Hull, 1981), or some interference with
threat-detection (Pihl, Peterson & Lau, 1993). The focus of the work
became comparing low- versus high-ECF individuals on measures of
aggression, but also attempting to examine why, specifically, low-ECF
individuals were more likely to be aggressive.

Early research on the ECF-aggression link had suggested that low-
ECF individuals act aggressively because of an inability to inhibit
impulsive behaviours. That is, faced with provocation, these individuals
react in kind in an impulsive, spontaneous, and rapid fashion, without
proper appreciation of the possible consequences of the behaviour (Lau, et
al., 1995; Lau & Pihl, 1996). Study four was intended to examine the

validity of this explanation of the ECF-aggression relationship.
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STUDY FOUR
Hoaken, P.N.S., Shaughnessy, V., & Pihl, R.O.
Executive Cognitive Functioning and Aggression: Is it an Issue of

Impulsivity? Manuscript under review, Aggressive Behavior.
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Abstract
Objective: To investigate the merits of the theory that individuals with
poor executive function act aggressively due to impulsive, poorly

considered, disinhibited behavioral responses to provocation.

Background: A large body of research has documented a relation between
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the executive cognitive functions (ECF) and interpersonal aggressive
behavior. A predominant theory proposes that individuals with poor ECF
are more aggressive because they are unable to inhibit impulsive
behaviors. However, evidence for this relationship is typically indirect.
Methods: Forty-six healthy men and women completed neurocognitive
measures of ECF, the Taylor Aggression Paradigm (TAP), and the Go/No-
Go discrimination task, a behavioral measure of impulsivity. Also,
impulsiveness of participant responses during the aggression task was
directly assessed by measuring latency of responses to provocation (“set-
time”). It was hypothesized that low-quartile scoring ECF men and
women would perform more aggressively and more impulsively than
high-quartile peers. Results: Consistent with expectations, results
indicated that ECF was related to aggression and to impulsivity on the
Go/No-Go task. However, low ECF men and women did not have shorter
“set-times™; in fact, on this task low ECF participant’s behavioral
decisions appeared slightly slower than the high ECF participants.
Discussion: In light of the above results, the authors speculate that a
social information-processing problem may mediate the ECF aggression

relationship, rather than altered impulsivity per se.

181



Introduction

There are several large and comprehensive bodies of research
which demonstrate that impulsive, under-controlled, or dysregulated
behavior predicts such problems as alcohol abuse (Colder & Chassin,
1997; Poulos, Le & Parker, 1995; Virkkunen & Linnoila, 1993), drug
abuse (Luengo, Otero, Carrillo-de-la-Pena, & Miron, 1994; Allen,
Moeller, Rhoades, & Cherek, 1998), gambling (Vitaro, Arseneault, &
Tremblay, 1999; Langewisch & Frisch, 1998; Blaszczynski, Steel, &
McConaghy, 1997), risky sexual behavior (Donohew, Zimmerman, Cupp,
Novak, Colon, & Abell, 2000; Rawlings, Boldero, & Wiseman, 1995), and
suicide (Oquendo & Mann, 2000; Suominen, Isometsa, Henriksson,
Ostamo, & Loennqvist, 1997; Linnoila, DeJong, & Virkunnen, 1989).
Also associated with impulsivity is interpersonal aggression and violent
crime (Scarpa & Raine, 2000; Lane & Cherek, 2000; Wang & Diamond,
1999; Cherek, Moeller, Dougherty & Rhoades, 1997), complex social
phenomena of which approximately three million people are victims each
year (U.S. Bureau of Justice Statistics, 1997).

Although the causes of interpersonal aggression are clearly
multifactorial, recent research on aggression has emphasized certain
neurocognitive capacities as putative antecedents. Converging evidence
has suggested that the so-called “executive cognitive functions” (ECF)
may play an important role in mediating aggressive behavior (Moffitt,

1993; Hoaken, Giancola & Pihl, 1998b; Seguin, Pihl, Harden, Tremblay,
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& Boulerice, 1995; Giancola, 1995; Giancola 2000). ECF has been
conceptualized as the capacity to use certain “higher-order” cognitive
abilities to adaptively regulate one’s goal-directed behavior (Giancola,
Martin, Tarter, Pelham, & Moss, 1996). These higher-order abilities
include attention, planning, abstract reasoning, mental flexibility, temporal
sequencing, hypothesis generation, self-monitoring, the organization of
information in working memory, and the ability to use response feedback
cues to regulate ongoing behavior (Foster, Eskes, & Stuss, 1994; Milner,
Petrides & Smith, 1985; Stuss & Benson, 1984). From a neuroanatomical
perspective, ECF has widely been thought to be subserved by neural
systems involving prefrontal cortex and related subcortical structures

(Roberts, Robbins & Weiskrantz, 1998; Cummings, 1995).

The study of clinical populations characterized by aggression has
lent support to the importance of the executive functioning in the
mediation of aggressive behavior. Conduct disordered adolescent males
(Lueger & Gill, 1990) and females (Giancola & Mezzich, 2000) have
performed poorly on neuropsychological tests of prefrontal and/or
executive functioning. Tests of executive function have also been shown
to be impaired in men with antisocial personality disorder (Malloy, Noel,
Longabaugh, & Beattie, 1990). Studies utilizing experimental
manipulations have also provided experimental evidence supporting the
aggression-ECF relationship. Aggression has been linked to low scores on

tests of ECF in samples of boys (Seguin et al., 1995; Giancola, Moss,
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Martin, Levent, & Tarter, 1996), adolescent girls (Giancola, Mezzich &
Tarter, 1998a, Giancola et al., 1998b), adult men (Giancola & Zeichner,
1994; Lau, Pihl, & Peterson, 1995; Hoaken, Assaad & Pihl, 1998a) and
adult women (Hoaken, Strickler & Pihl, submitted manuscript).

A predominant explanation for the relationship between executive
cognitive functioning and aggression has been related to the concept of
impulsivity. More specifically, it has been hypothesized that aggressive,
low-ECF individuals are less able to inhibit impulsive behaviors (Lau et
al., 1995). Lau and Pihl (1996) attempted to test this hypothesis by
examining whether a monetary incentive could decrease aggressive
responding in males. Individuals with poor measure of ECF (unlike those
with high ECF; Hoaken et al., 1998a) were unable to inhibit aggressive
responding in the presence of monetary reward; the authors suggested that
this inability might be due to an inability to use inhibitory feedback cues
to regulate behavior. The present study was intended to investigate the
notion that individuals with poor ECF, individuals who are more likely to
demonstrate aggression in response to provocation, are so because they are
more behaviorally impulsive. However, investigating this putative
relationship is not a simple endeavor because although “impulsivity” is an
oft-discussed construct, it is one about which there is little definitional
agreement in the clinical literature (Gerbing, Ahadi, & Patton, 1987;
Parker, Bagby & Webster, 1993). There are multitudinous self-report

measures of impulsivity (see Parker & Bagby, 1997, for a review) all of
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which conceptualize impulsivity slightly differently. Not surprisingly,
when these measures are intercorrelated there are at best inconsistent
relationships between them (Luengo, Carrillo-de-la-Pena, & Otero, 1991).
There are also several behavioral measures of impulsivity, which typically
incorporate either some element of reaction time (e.g. the Matching
Familiar Figures Test; Kagan, Rosman, Day, Albert & Phillips, 1964), or
some perception of elapsed time (Barratt & Patton, 1983). The former of
these are based on the notion that impulsive individuals have a tendency to
make quick decisions and act without thinking; the latter on the notion that
impulsive individuals tend to overestimate the amount of time that has
passed. The intercorrelation of these behavioral measures also tends to be
inconsistent. What is consistent, however, is that self-report and
behavioral measures do not intercorrelate even minimally (Milich &
Kramer, 1984; Gerbing et al, 1987; Malle & Neubauer, 1991; Helmers,
Young & Phil, 1995).

While paper-and-pencil questionnaires are subject to biases such
as self-awareness and demand characteristics, which may lead to
inaccurate scores (Helmers, et al., 1995), behavioral measures of
impulsivity tend to be more congruent with some theoretical definitions.
One behavioral measure of impulsivity, the Go/No-Go task (Newman,
Widom, & Nathan, 1985; Helmers et al., 1995), assesses the ability of a
participant to withhold a response to a stimulus that has been previously

paired with reward and/or punishment. It has been postulated that
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impulsive individuals respond more frequently to negative stimuli due to
an increased focus on reward and an inability to alter a dominant response
set (Newman, 1987). An existing literature supports the Go/No-Go as a
measure of behavioral impulsivity. Populations including incarcerated
psychopaths, extraverts, juvenile delinquents (Newman, 1987; Newman,
Patterson, Howland, & Nichols, 1990; Patterson, Kosson & Newman,
1987), and attention deficit hyperactivity disordered children (Iaboni,
Douglas & Baker, 1995), have been found to make increased errors of
commission, but similar errors of omission (failure to respond to a positive
stimulus) on the reward-punishment version of the Go/No-Go task. In
addition, psychopaths and extraverts were found to be less likely to slow
down and respond more quickly after punishment (Newman, 1987). This
tendency to speed up has been taken as further evidence for the failure of
disinhibited individuals to learn from punishment, and has been
incorporated into some working definitions of impulsivity.

Few studies investigate the aggression-impulsivity relationship
directly. In one such study, LeMarquand and colleagues (1998) examined
the relationship between tryptophan depletion, impulsivity and aggression
in a sample of adolescent males selected for an extensive history of
aggressive behavior. Aggressive individuals made more Go/No-Go
“impulsive” errors than did non-aggressive individuals, and had lower
scores on tests of executive function (LeMarquand, Pihl, Young,

Tremblay, et al., 1998). The authors suggested that impulsivity and
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executive function are correlated and underlie aggressive behavior. The
study confirmed the impulsivity hypothesis of the low ECF-aggression
relationship; however, only impulsivity and executive function, but not
aggression, were measured directly. Cleare & Bond (1995) also
endeavored to assess the relationship between impulsivity and aggression.
Their study in healthy males included a tryptophan depletion
manipulation, and measured behavioral aggression with a modified
version of the Taylor (1967) aggression paradigm. These authors also
assessed what they called “set-time”. This variable represents the time
taken by the participant to select a noise level to deliver to the opponent,
and which they believed to represent the impulsive nature of the
aggressive response. The results showed that individuals characterized by
heightened aggression also displayed shorter “set-times”, indicating to the
authors an impulsive, disinhibited nature to the aggression.

Since men perpetuate the majority of violent crimes, it is not
surprising that the bulk of the existing literature on aggression has been
conducted on men. However, the commonly held view that women are
not aggressive has recently been challenged. Aggression in women may
be more common than it is perceived to be. In the United States, women
committed 15% of all viole;lt crimes (U.S. Department of Justice).
Furthermore, evidence of female aggression toward spouses is as frequent
or more so than male aggression toward another (Archer, 2000). Thus, as

studies involving only men participants ignore the perpetrators of a

187



significant percentage of aggressive acts, this study included both men and
women participants.

The present study, then, was conducted in order to use direct
measures of aggression, executive function and impulsivity to examine the
aforementioned theory of the ECF-aggression relationship. The study
tested both men and women, who performed at the top- or bottom-quartile
scores on measures of ECF, on the Go/No-Go paradigm, and on the Taylor
aggression paradigm, with “set-time” measured on each trial. Consistent
with the current literature, it was hypothesized that both men and women
with low cognitive functioning would respond more aggressively to
provocation. It was also expected that these individuals would display
increased errors of commission on the Go/No-Go task, and would have
shorter “set-times” on the Taylor paradigm (that is, they would be faster
selecting shock intensities to deliver to their opponent). Consistent with
the majority of studies (Eagly & Steffen, 1986) we hypothesized that men

would be more aggressive than women.

Method
Participants
Male and female participants were recruited through both local
newspaper advertisements, and campus recruiting. Two sources of
participants was intended to preclude a homogenous sample, and to

provide a representative sample of the general population. Only
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participants aged 18-30 were recruited. Potential participants were
eliminated if they had sustained a serious injury to the head, had a
diagnosed reading or learnir:g disability, or were familiar with
psychological experimentation. Participants who met the criteria were
invited to participate in the first phase of the experiment. On the first day,
participants were tested on a battery of tests, including a general
intelligence test, a test of memory, and several tests of executive cognitive
functioning (ECF). Participants who fell into either the high- or low-
quartile groups were invited to return for the second phase. On the second
day, participants were administered behavioral tests of impulsivity and
aggression. To control for the effect of hormone fluctuation on
aggression, female participants were run between day five and thirteen of
their menstrual cycles (Sutker, Goist & King, 1987). Females were

eliminated from the study if they were pregnant.

Measures

Intelligence Measure

A short form of the Weschler Adult Intelligence Scale-Revised
(WAIS-R; Wechsler, 1981) was administered to all participants. This
short form included the Information, Block Design, and Vocabulary

subtests, scores from which were used to calculate estimates of full-scale

IQ (Brooker and Cyr, 1986).
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Memory Measure
A short form of the Weschler Memory Scale, Revised (WMS-R;

Wechsler, 1987) was administered to all participants. This included the
Figural Memory, Logical Memory, Visual Paired Associates, Verbal
Paired Associates, and Figure Reproduction subtests, which were used to

calculate the General Memory quotient (MQ).

Neurocognitive Measures.

Executive cognitive functioning (ECF) was assessed with the
following neurocognitive tasks:

Spatial Conditional Association Learning Task (SCALT; Petrides,
1985). This task consists of six red lights in a circular array, and six black
rectangles in a 2x3 matrix. Each light is associated with a rectangle. The
aim of the task is to learn the six associations by trial-and-error and
feedback from the experimenter. Each trial begins with the illumination of
arandom light. The participant is instructed to point to the rectangle they
think is associated with the light. If the correct rectangle is indicated, the
experimenter says “right”, another light is lit and a new trial begins. If an
incorrect rectangle is indicated, the experimenter responds “wrong”, the
light remains lit, and the participant continues selecting rectangles until
the correct one is indicated. The task is terminated after 18 consecutive
error-free trials are achieved, or after the completion of 180 trials. The

dependent measures are the number of trials completed and the total
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number of incorrect responses. This task is a measure of the ability to
learn a series of conditional associations between unrelated stimuli.
Studies have found that patients with frontal-lobe excisions, but not those
with temporal lobe excisions, perform poorly on this task (Petrides, 1985).
Furthermore, regional cerebral blood flow (rCBF) and positron emission
tomography (PET) scans taken during this task evidenced the largest
increase in blood flow in the posterior dorsolateral area of the prefrontal
cortex (cytoarchitectonic area 8) in normal men (Petrides, Alivisatos,
Evans, & Myers, 1993).

Self-Ordered Pointing Task (SOP; Milner Petrides, & Smith,
1985). This task assesses the ability to organize, plan and monitor a
sequence of responses. Participants are presented with a 12-page booklet
containing 12 pictures in a 3x4 matrix on each page. The same pictures, in
a differing random arrangement, appear on each page. The participant is
asked to point to a different picture on every page. A concrete and an
abstract version of this task are administered. In the concrete version, the
pictures are identifiable and familiar (e.g. sink, stove, tree). In the abstract
version, the pictures are not identifiable and are difficult to encode
verbally. Each version is repeated three times. The dependent measure is
the number of errors committed. An error is defined as pointing to an
already indicated picture within a set of 12 pages. Studies have reported
that patients with frontal lobe, but not those with temporal lobe excisions

perform poorly on this task (Petrides & Milner, 1982). Furthermore,
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neuroimaging studies using PET and rCBF scans have shown the greatest
increase in blood flow in the mid-dorsolateral region of the prefrontal
cortex (cytoarchitectonic area 46 and 9) when this task was performed by

normal males (Petrides et al., 1993).

Aggression Measure.

Aggression was elicited and assessed using a modified version of
the Taylor Aggression Paradigm (TAP; Taylor, 1967). Participants
competed against an “opponent” in a reaction-time trial. The opponent
was actually fictional and all shocks delivered to the participant were
predetermined by the experimenters. Participants were seated in front of a
console consisting of a panel with eight lights (numbered 1-8) indicating
the eight shock levels. Below each light was a corresponding button used
to select shock levels to deliver to the “opponent”. The lights represented
shock intensities, one being the lowest and eight the highest. A ready-key,
used as a reaction-time button and to administer shocks, sat in front of the
participant. The shocks were delivered from a Mark I Behavior Modifier
(Farall Instruments, Grand Islands, NB Canada) through an electrode
placed on the inner forearm of the dominant hand, distal to the elbow.
Participants used these buttons to choose the shock intensity to administer
to the (mock) opponent. The dependent variable on the aggression
paradigm was mean shock intensity selected.

The Taylor Aggression Paradigm is among the most popularly

utilized laboratory measures of aggression, and is often referred to as the
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classic laboratory measure of aggression. The Taylor paradigm has
demonstrated construct validity, in that individuals thought to be
aggressive by nature appear so on this paradigm, while non-aggressive
individuals do not; has demonstrated convergent validity, in that it has
been correlated positively with other measures of aggression; and has
established discriminant validity, in that it has been shown to not correlate
with other measures thought to be theoretically unrelated to aggression

(Giancola & Zeichner, 1995; Bemnstein, Richardson, & Hammock, 1987).

Impulsivity Measure.

The reward-punishment version of the Go/No-Go discrimination
task was used to assess impulsivity. In this task, an IBM personal
computer flashed a series of two-digit numerical stimuli. Participants
learned by trial-and-error which stimuli were rewarding and which were
punishing. Eight numerical stimuli were presented in a random order; four
were rewarding, and four were punishing. Each stimulus was presented
ten times, for a total of 80 trials. The stimuli were displayed on the screen
until participants responded, or for up to three seconds. Lack of response
lead to neither punishment nor reward. After each trial, the participants
were given visual, auditory and monetary feedback. A correct response
was followed by a high-pitched tone, the appearance of the word “correct”
and the addition of money to the participant’s tally of earnings. Similarly,

an incorrect response was followed by a low-pitched tone, the appearance

of the word “incorrect”, and the subtraction of money from the
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participant’s tally. Participants began with one dollar, received 10 cents
for every correct response, and lost 10 cents for every incorrect response.
The dependent measures were the mean number of errors of commission
(failure to inhibit a response to a punishing stimulus), as well as the mean
number of errors of omission (failure to respond to a rewarding stimulus).
The response time to stimulus response was also measured. Timing began
when the stimulus appeared on the screen, and ended either when the
participant responded, or at the end of the three second presentation. This
variable was only collected for trials on which the participant responded

(either an error of commission or a correct response).

Procedure

Participants who met the prescreening criteria were invited to
participate in the first phase of the experiment, ECF screening. Upon
arrival, participants completed a consent form, provided demographic
data, then were tested on the WAIS-R and the WMS-R, followed by a
series of neurocognitive tests — the SCALT, and the concrete and abstract
versions of the SOP task. High- and low- quartile performers were
invited to return for the second phase of the experiment. After the first
phase, participants were paid $10 to compensate for lost time. Upon
arrival for the second day of testing, participants completed a second
consent form. Testing began with the Go/No-Go discrimination task. The

instructions were presented, and the experimenter explained the nature of
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the trial-and-error learning, as well as the monetary contingency. Practice
trials, illustrating response options and their consequences, were
demonstrated. The experimenter was not present during the task.

In preparation for the aggression paradigm, participants’ individual
shock ranges were determined. One-second shocks were administered at a
sub-threshold level (28 ma) and increased in 0.10 ma increments every 5
seconds. By depressing the ready-key, participants indicated the first
detectable shock, as well as a shock that has reached a painful level, and
was the highest intensity they wished to receive. The range of intensities
selected was divided into 7 equal increments. After the shock range had
been determined, the examiner read scripted instructions. Next, the
participant watched their opponent receive the instructions. In reality, it
was a video recording of a confederate. This was done to ensure the
believability of the deception, and to reinforce the instructions. Due to
previous research (Giancola & Zeichner, 1995b) which suggests that
women act equally aggressively towards men and women opponents on
this paradigm, gender of the opponent was not manipulated. That is, men
always “competed” against men and women against women. At this
point, the experimenter answered any further questions and the paradigm
began.

Each trial began with lights flashing from left to right, indicating
that the participant should select a shock intensity to deliver to their

“opponent”, should they win the reaction-time trial. The dependent
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measures were the mean shock intensity and set-time selected. Set-time
was defined as the amount of time taken by the participant to select a
shock intensity to deliver to their “opponent”. Measurement began when
the lights started flashing from left and right, and ended when the
participant depressed the button below the light selecting a shock
intensity. The reaction time competition ensued. Lights one and eight lit
up indicating that the participant should depress the ready-key. After a
variable length of time, all the lights illuminated, indicating that the
participant should release the ready-key as quickly as possible. After the
competition, a light illuminated corresponding to the shock intensity the
“opponent” selected to administer to the participant. Next, the participant
discovered whether they won or lost the trial, and either administered or
received the shock. Participants delivered shocks by depressing the ready-
key. Beside the participant was a DC ammeter indicating the level and
duration of the shock administered. Audio prompts were given to indicate
when to select a shock level, as well as whether the participants won or
lost the trial.

There were 26 trials in total. Two sets of 12 trials were divided by
a transition trial, and followed by a final trial. The first set of trials
represented the low provocation condition during which the opponent
selected shock levels between one and four. The second set of trials
represented the high provocation condition. During this set of trials, the

“opponent” selected shocks between level five and eight. In both the final
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and transition trials, the “opponent” selected a shock level of five. All
participants lost the transition trial and won the final trial. The
“opponent’s” shock selection, as well as the order of wins and losses, was
randomized. Shock selection and data recording was done by an IBM
personal computer.

Following the task, participants were given a questionnaire to
assess their perception of the opponent, as well as their subjective rating of
their aggression level to probe the completeness of the deception. The
participants were then debriefed. Debriefing included an explanation of
the deception, its necessity, and a request to refrain from revealing the
deception to others. Participants were compensated $25 for their time, in

addition to any money won on the Go/No-Go task.

Results

Participants

After telephone screening, 199 participants were invited into the
lab and tested on the neurocognitive battery. Of these, 96 fell into either
the low- or high- quartile groups and were deemed acceptabile for the
second phase of the study. Forty-two participants were eliminated
because they did not want to participate, could not be conveniently
scheduled, did not show up for the second session, or were lost over the
course of the study. A total of 54 individuals were run on the aggression

paradigm,; of those, eight were eliminated because they were deemed not
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to have been completely deceived. Of those, three men and three women
from the high-executive function group and two women from the low-
executive function group were not deceived. Thus, a total of 11 low- and

12 high- quartile women and 11 low- and 12 high- quartile men were run.

Demographic, Intelligence and Memory Measures

Analyses of variance were conducted on all demographic,
intelligence and memory variables to investigate potential differences
between the groups. These tests revealed no differences between any of
the groups on any of the demographic variables including age, socio-
economic status (based on Blishen, Carroll, & Moore, 1987) and alcohol
and/or tobacco use. It should be noted that the data intended to convey
information on socioeconomic status is limited, because most participants
did not provide complete information; the data that was collected was

summed and averaged. An

Insert Tables I & II about here

analysis of variance indicated no significant differences between the
groups for any of these aforementioned variables.

The analysis of variance conducted on the intelligence measure (IQ
estimate from the WAIS-R) did indicate a significant difference between

groups [F(3,42) = 3.93, p<.05]. As a result, IQ was included as a
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covariate for all further analyses. The analysis of variance for the memory
measure (WMS-R general memory MQ) also did not indicate any
significant differences between the groups. These results are represented
in Table I. Performance of all groups on the measures of executive

function are represented in Table I1.

Aggression Measure

A 2 (quartile) x 2 (gender) x 2 (provocation) mixed design analysis
of variance (ANOVA), with provocation as a repeated measure, and with
[Q as a covariate, was conducted to assess the effect of gender and
executive functioning on shock intensity selections on the TAP. The

analysis revealed non-significant results for the

Insert Figure I about here

three-way and all three two-way interactions. Analysis of main effects
revealed a significant effect of provocation [F(1, 41) = 88.32, p<.001],
quartile [F(1,41) = 6.50, p<.05], and gender [F(1,41) = 12.20, p<.01].
These results supported the hypothesis that low-quartile (LQ) individuals
would select higher shock intensities than their high-quartile (HQ) peers,
and that high provocation would lead to an increase in aggressive
responding. Men participants were more aggressive than women.

Analysis of simple main effects indicated a significant effect of gender in
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the LQ group under both low- [F(1,20) = 5.84, p<.05] and high- [F(1,20)
= 4.67, p<.05] provocation conditions. Analysis of simple main effects of
gender in the HQ group revealed a significant effect in the low
provocation condition [F(1,22) = 7.42, p<.05] and a trend in the high
provocation condition [F(1,22) =2.97, p<.10]. Analysis of simple main
effect of quartile in men revealed a significant effect in the low
provocation [F(1,21) = 6.76, p<.05] condition and a trend in the high
provocation [F(1,21) = 3.21, p<.10] condition. Analysis of simple main
effect of quartile in women revealed a trend in the low provocation
[F(1,21) = 2.96, p<.10] condition and an non-significant effect in the high
provocation [F(1,21) = 1.71, p=.21] condition. These results are

represented in Figure L.

Impulsivity Measures

Set-time. A 2 (quartile) x 2 (gender) x 2 (provocation) mixed
design analysis of variance (ANOVA), with provocation as a repeated
measure, and with IQ as a covariate, was conducted to assess the effect of

gender, cognitive functioning quartile split and

Insert Figure II about here

provocation on the measure of mean set-time. There were no 3- or 2-way

interactions. Analysis of main effects revealed a trend for quartile group
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[F(1,42) =3.49, p<.10]. Contrary to the hypothesis, the LQ participants
were slower to select shock intensities. Analysis also revealed a trend for
provocation [F(1,42) = 3.25, p< .10], with participants taking longer to
select shock intensities at low provocation. The main effect of gender was
non-significant [F(1, 42) =011, p=.74]. These results are presented in
Figure II.

Go/No-Go. A 2 (quartile) x 2 (gender) analysis of variance
(ANOVA) was conducted to assess the effect of executive functioning and
gender on the behavioral measure of impulsivity, errors of commission on

the Go/No-Go task. The analysis of

Insert Figure III about here

gender x quartile interaction was non-significant [F(1,39)=0.53, p=47].
Analysis of main effects revealed no significant gender effect [F(1, 39) =
0.633, p=.43], but a trend for executive function [F(1,39) = 3.32, p<.10}],
with LQ individuals making more errors of commission. These results are
represented in Figure IT1.

Reaction Time to Stimulus Response. A 2 (quartile) x 2 (gender)
analysis of variance (ANOVA) was conducted to assess the effect of
executive functioning and gender on mean reaction time. The analysis

revealed no significant gender x quartile
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Insert Figure IV about here

interaction [F(1,41) = 2.68, p=1.09]. No significant main effect was found
for quartile group [F(1,41) = 0.294, p=.59], nor was there a significant
main effect for gender [F(1,41) = 1.31, p=.39]. The simple main effect of
gender reaches a trend in the HQ group [F(1,21) = 3.18, p<.10], but is
non-significant in the LQ group [F(1,19) = 1.82, p>.19]. There were no
significant simple main effects. These results are represented in Figure

Iv.

Discussion

The results of this study support the existing literature which
shows that individuals who perform poorly on test of executive cognitive
function respond more aggressively to increasing provocation (Giancola &
Zeichner, 1994, Lau et al., 1995). The consistency of this finding, across a
range of experimental treatments and clinical literatures, provides strong
support for the involvement of ECF in provoked aggressive behavior.
That men were more aggressive than women also corresponds to the
majority of manipulative studies (Eagly & Steffen, 1986), although not all
(Hoaken & Pihl, 2000).

However, the two measures of impulsivity, “set-time” and the
Go/No-Go task, seem to draw into some question the predominant

disinhibition explanation of the ECF-aggression relationship. On the
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aggression task LQ individuals were expected to make more rapid shock
intensity selections, and thus, have shorter “set-times” than HQ
individuals, indicating impulsive aggression. However, the opposite
phenomenon was observed: Analysis revealed a trend for executive
function, with the LQ men and women actually taking longer to select
shock intensities than HQ individuals.

On the second measure of impulsivity, the Go/No-Go task, it was
expected that ECF would be related to errors of commission, indicating an
inability to inhibit responding. This hypothesis was partially supported.
Errors of commission on the Go/No-Go task approached significance, with
LQ men and women making more errors than HQ individuals. These
results support the findings of LeMarquand and colleagues (1998), who
reported an association between ECF, teacher-rated aggression, and errors
of commission on the Go/No-Go task. Thus, the two putative measures of
impulsivity seem to lend contradictory support for the aggression-
impulsivity hypothesis.

It may be that this difference reflects definitional discrepancies on
the construct of “impulsivity”. Both male and female participants in low-
ECF groups appear to fail to inhibit responses previously paired with
punishment on the Go/No-Go. However, the “set-time” data for these
participants is contrary to the expectancy that rapid action, and an absence
of adequate forethought, characterizes impulsivity and impulsive

aggression.
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The apparent discrepancy between the two measures may be
relative to the fact that aggression contains a social component and the
Go/No-Go task does not. This suggests that individuals with poor
executive function act aggressively not because they are impulsive, but
rather because of some interruption of social-information processing.
These individuals may not be able to use social cues to narrow response
options, and hence may be overwhelmed by their response options and
make inappropriate selections. There is evidence to suggest that prefrontal
cortex is involved in the processing of both motivational and emotional
stimuli, and moreover that prefrontal lesions may lead to disruptions in
social behavior (Damasio, 1995; Anderson, Bechara, Damasio, Tranel, &
Damasio, 1999). Adopting Robbins’ (1998) description of executive
function as the need to formulate new plans of action, to select appropriate
responses, and monitor “behavior with respect to affective or emotional
state” (Robbins, 1998) would suggest a model for the poor ECF-
aggression relationship. It may be that participants in the our low-ECF
group, like participants from multiple previous experiments, were not able
to use social cues to narrow response options, consequently making
inappropriate behavioral selections or responses. Overwhelmed by
possibilities, social norms that disapprove of aggressive responses are
searched for but not accessed; thus these individuals make bad social

decisions but do so relatively slowly.
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It may be, however, that the measure of “set-time” is confounded
by matters of perception and motor performance. Barratt (1994) has
pointed out that the relationship between impulsiveness and perceptual-
motor tasks is a complex one, and that high-impulsiveness participants
often perform less efficiently on tasks such as pursuit rotor, visual
tracking, and some reaction-time tasks. In light of this, one might suggest
that the “set-time” difference simply represents a difference in reaction
time response to the “ready” signal at the beginning of each trial of the
aggression paradigm. However, this assertion is drawn into question by
the fact that low- and high-ECF participants in this study did not differ on
the more representative measure of reaction time, the delay to stimulus
response measure on the Go/No-Go task.

Although this study found evidence of a relationship between poor
executive functioning and impulsivity, as have others, the relationship
may be specific to non-social situations. Aggression is a primal social
response option, a simple response option to an exceedingly rich and
complex melange of contextual cues. It may be that individuals with poor
ECF, demonstrating poor social information processing skills and an
inability to cope with overwhelming response options, fail to access more
socially-appropriate response options, and make default aggressive

responses to provocative situations.
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