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We examined the role of stress exposure on gender differences in hostile (emotional and behavioral) reactions within the context of
a laboratory paradigm. Aggressive behavior was indexed via the intensity (overt) and the duration (covert) of putative shocks
delivered to a confederate. Half of the participants were exposed to a chronic stressor (high stress) and half were not (low stress).
Participants’ emotional responses were measured via self-report mood ratings before and after the experiment. Men displayed
higher aggression in both stress conditions, which corresponded to their ratings of state hostility. On the other hand, women in high
stress delivered lower intensity shocks, and this decreased overt aggression was positively correlated with sadness ratings. However,
women did not decrease their levels of shock duration (covert aggression) under high stress and showed equivalent shock duration
compared with men in high stress. These ﬁndings are discussed in terms of differential overt manifestations of distress between men
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INTRODUCTION

A number of theoretical and empirical papers
suggest that men, in response to stress, tend to
externalize their negative affect, whereas women
show more internalizing feelings [Burns and Katkin,
1993; Ogle et al., 1995]. However, past research has
emphasized the importance of measuring different
forms of aggression when examining gender differences [Eagly and Steffen, 1986]. For this reason,
we present a study in which we explore gender
differences in the aversive facilitation or inhibition
of two different forms of laboratory aggression,
shock intensity (SI) and duration. We also analyzed
the role of subjective emotional experiences to stress
in understanding gender differences in aggression.
Effects of Aversive Context on Gender
Differences in Aggression
In the laboratory, hostile judgments or delivery of
putative electric shocks to a stranger are more likely
to occur in the context of aversive external stimulation, including foul odors [Rotton, 1979] or hot
rooms [Bell and Baron, 1976]. Berkowitz [1990,
r 2007 Wiley-Liss, Inc.

1994] formulated a cognitive-neoassociationist model to understand aversive instigation of aggression.
He suggested that negative affect can activate a
system of connections linking emotions, thoughts,
memories, and behaviors that are consistent with the
negative effect, making aggression more likely under
aversive conditions. This conceptualization is consistent with work in the emotion area, suggesting
that negative affect has evolved to help the organism
survive by preparing (or priming) the body for
defensive action under threatening circumstances
[Lang et al., 1990]. However, this defensive action
can be in the form of attack against possible
predator or escape and withdrawal [Berkowitz,
1983]. From this perspective then, aggressive behaGrant sponsor: NIMH grant; Grant number: 1R03MH66868-01A1;
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vior may be either inhibited or primed by negative
emotional activation resulting from environmental
threat, depending on the individual’s unique experience of the instigating context. For instance, Verona
et al. [2002] found that negative emotional activation was related to increased aggressive behavior
only among a subset of participants who were high
on trait negative emotionality. Thus, negative affect
primes aggression in some individuals but not
others.
In terms of gender differences in the aversive
priming of aggression, most studies have examined
provocation as the aversive event that instigates
aggression. For example, Bettencourt and Miller
[1996] reported in a meta-analysis that, under
provocation (which typically results in a negative
affective state of anger), gender differences in
aggression were reduced. Although this past research is enlightening, an important area to explore
is the effect of a general stressor (and not provocation) on gender differences in aggression. Stress is
deﬁned in this study as any physical or psychological
strain that is considered aversive, but it does not
necessarily have to involve provocation or insult by
another person. The examination of stress-induced
aggression may help us understand instances of
displaced or unjustiﬁed aggression against convenient targets, e.g., when a person under ﬁnancial strain
acts aggressively against others who are not
necessarily responsible for the perpetrator’s situation [Miller et al., 2003]. As an extension of
Berkowitz [1990] conceptualization, one purpose of
the current study was to explore whether a general
aversive context (physical stressor) would differentially prime (or inhibit) men and women’s aggressive
responses toward a person who was not responsible
for their distress.
Gender Differences in Emotional Correlates
of Aggression
We know that men are more aggressive than
women; however, we do not know exactly why this
is the case, although there is evidence that gender
role socialization and biological factors play a role
[Lightdale and Prentice, 1994; Maccoby and Jacklin,
1974]. The study of gender differences in aggression
may help inform our knowledge about aggression in
general, in the sense that this work can provide clues
as to the underlying mechanisms that make some
persons and not others engage in aggression. The
current work focuses on putative emotional mechanisms that may inﬂuence behavioral responses such as
aggression under stress. Work in the stress–response
Aggr. Behav. DOI 10.1002/ab

area suggests that men and women may experience
different emotional and behavioral responses to
distressing situations [Taylor et al., 2000; Tobin
et al., 2000]. For example, women report slightly
more internalizing emotions, including fear, sadness,
or anxiety, than men in response to stress [Rudolph,
2002], and women ruminate more than men about
their negative feelings and symptoms after a depression-inducing incident [Nolen-Hoeksema, 1991].
Research indicates that men are more likely than
women to report externalizing emotions such as
anger and hostility [Tobin et al., 2000; Watson and
Clark, 1994].
More importantly, men and women’s behavioral
responses to stress often differ. Taylor et al. [2000]
have hypothesized that, owing to evolutionary
processes and differential caregiving roles between
the genders, a ‘‘ﬁght or ﬂight’’ response may be
more common in men whereas women may be more
likely to engage in ‘‘tend-and-befriend’’ responses to
stress. Research studies have shown that boys are
more likely to directly vent their anger, but girls are
more likely to use coping strategies that are less
inﬂammatory [Fabes and Eisenberg, 1992]. Finally,
research has shown emotional response is more
strongly linked to anger/aggression in men than
women. For example, trait anger and hostility
is correlated with physiological arousal in men,
although this link is weak or non-existent among
women [Burns and Katkin, 1993]. In another study
conducted by our research group, we found that
men’s but not women’s physiological responses to
stress were signiﬁcantly correlated with their overt
aggressive responses in a laboratory experiment
[Verona and Curtin, 2006]. In some cases, physiological arousal relates to the suppression of anger
and hostility in women [Faber and Burns, 1996].
In effect, another argument based on a review of
the literature is that women and men’s respective
emotional experiences of stress (internalizing vs.
externalizing emotions, respectively) may relate to
different behavioral responses (more aggression in
men, more inhibition in women).
Gender Differences in Overt vs. Covert
Aggressive Behavior
More recently, researchers have suggested that
gender differences in aggression may partly reﬂect
the fact that men and women (or boys and girls) use
different forms of aggressive behavior [Eagly and
Steffen, 1986]. Bjorkqvist et al. [1992] [Lagerspetz
et al., 1988] and [Crick, 1996] have reported that,
although men are overall more aggressive than
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women, men tend to implement more overt forms of
aggression (e.g., kicking, hitting, punching), whereas
women utilize covert forms that are more subtle
(e.g., gossip, refuse friendship, ostracize). It has been
theorized that women feel compelled to inhibit overt
aggressive responses, so as to conform to social
norms discouraging female aggression [Lightdale
and Prentice, 1994], but not covert responses
because the latter are not readily recognized as
aggressive.
In the laboratory, some researchers have examined the hypothesis that SI represents an overt form
of aggression (directly observable and unambiguous;
Berkowitz and Alioto [1973]; Hynan and Grush
[1986]) and shock duration (SD) represents a covert
aggressive response (not observable to third parties;
Zeichner et al. [1994]). For example, Beal et al.
[2000] used conﬁrmatory factor analysis to validate
the distinction between SI and SD, and found
that ‘‘modern’’ racists tended to use more covert
forms (SD) than overt forms (SI) of aggression
against minority targets, as a way of disguising
their discriminatory intentions. This preliminary
work is consistent with research on gender differences in laboratory aggression. Recent studies have
shown that, although men use higher levels of SI
than women [Bartholow and Anderson, 2002],
gender differences are less robust in terms of SD
[Anderson and Dill, 2000; Giancola and Zeichner,
1995]. We set out to validate further the overt–covert distinction among laboratory measures,
and to examine whether gender differences in
stress-induced aggression may be evident when
measuring SI but not SD.
Overview of Current Study and Predictions
There were two primary aims to the current
project. First, we examined gender differences in
different types of aggression as a function of a
general aversive context (high vs. low stress). We
used a laboratory aggression paradigm that involved
measurement of SI (considered an overt index) and
SD (more covert form of aggression) delivered to
an innocent target. The main hypothesis was that,
because women tend to exhibit more internalizing
feelings when under stress [Ogle et al., 1995], we
expected women to show an inhibition of overt
aggression (SI) in high vs. low stress. On the other
hand, we expected increased aggression in high vs.
low stress among men because they tend to
experience more anger and externalize their distress
[Fabes and Eisenberg, 1992]. On the basis of the
overt–covert literature reviewed above, we expected

more robust gender differences in SI compared with
SD [Zeichner et al., 1994].
Our second aim was to examine the effects of the
stressor on men and women’s subjective emotional
responses (self-reported mood), and the relationship
between emotional response and aggression. On the
basis of our earlier theoretical discussion, we
expected men to experience more anger under stress,
and their negative mood states, including anger,
would be associated with greater aggression [Verona
and Curtin, 2006]. Women were expected to
experience more internalizing emotions (fear, sadness, and guilt) in response to stress, and these
emotions would be negatively related to aggression
in women [Faber and Burns, 1996].

METHOD

Participants
Participants were 49 undergraduates (25 women)
recruited from introductory psychology classes. The
university human subjects review board approved
this study, and informed written consent was
obtained from all individuals before participation.
The average age of the sample was 20 years
(SD 5 2.9), and most participants were CaucasianAmericans (94%, n 5 46).
Mass Testing Session
Participants completed aggression and anger trait
measures during an initial mass testing session that
occurred a few weeks before the experimental
session. These forms were completed separately
from the experimental session to prevent participants from inferring the true purpose of the
subsequent experimental session (i.e., participants
were not pre-selected based on their responses to
these questionnaires). The participants completed
the aggression questionnaire [AQ; Buss and Perry,
1992] as a measure of trait aggression, which
contains four factors: physical aggression (nine
items), verbal aggression (ﬁve items), anger (seven
items), and hostility (eight items). Buss and Perry
[1992] reported test–retest correlations in the adequate range (0.72–0.80) for the four subscales, and
internal consistency is also adequate (from 0.77 to
0.85). Mode of anger expression was measured
through scores on the subscales of the 20-item anger
expression scale [AX; Spielberger et al., 1985]: Anger
in, anger out, and anger control. Coefﬁcient a for
the AX/out scale are estimated at 0.73, whereas for
the AX/in scale the a coefﬁcients range from 0.70 to
Aggr. Behav. DOI 10.1002/ab
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0.84 [Spielberger et al., 1985]. These trait measures
were included to establish the validity of the
aggression procedures and measures.
Experimental Procedure
Cover story and aggression instructions. At
the experimental session, participants completed
pre-experiment forms (consent form, demographic
sheet, baseline mood ratings) and were introduced
to a same-sex student (actually a confederate of
the experimenter). They were told that the study
involved an investigation of the effects of distraction
on supervisor and employee performance, as in a
simulated work situation. Participants drew lots to
determine the roles of ‘‘supervisor’’ and ‘‘employee’’,
with the real participant always assigned the role
of supervisor. The confederate and participant were
led to separate rooms, where each purportedly
received independent instructions. The participant
was told that the employee (i.e., confederate) would
perform a digit memory task, and the participant was
to press a ‘‘correct’’ button to illuminate a yellow
light in the employee’s room if the employee’s
response was correct. The participant was to press
one of the ten bogus ‘‘shock’’ buttons if the employee’s response was incorrect. Participants were told
that, as supervisors, they would administer shocks to
the employee to simulate ‘‘criticism’’ of job performance, as in a work situation. As in other studies
[Verona et al., 2002], before beginning of the
procedure, a shock demonstration was conducted to
enhance the credibility of the cover story. To control
for individual differences in shock sensitivity, each
participant was administered three sample electric
shocks (Coulbourn Aversive Stimulator Model E1322 [Coulbourn Instruments; Allertown, PA]) of
increasing intensity and rated them for perceived
aversiveness on a scale of 1 to 100 (‘‘Not at all
painful’’ to ‘‘Extremely painful’’). The experimenter’s
description as to which shock intensities corresponded to which shock levels on the shock box
was calibrated to each participant’s ratings of these
pre-test shocks.
Experimental blocks. There were a total of
six task blocks in the experiment, and each
block consisted of ten trials. On about 50% of the
trials, the ‘‘employee’’ responded incorrectly on
the digit-span task, calling for a shock button
response from the ‘‘supervisor’’. Only ‘‘incorrect’’
trials were analyzed in computing our measures
of aggression because participants administered
shocks only on these trials. The experimenter
manipulated the employee’s responses so that he/
Aggr. Behav. DOI 10.1002/ab

she made a large number of errors during each block
and across the whole experiment (29 total). After
each block, all participants received feedback on
their monitor screen as to the number of incorrect
responses made by the employee during that block.
This procedure ensured participants’ continuous
investment in, and their focus on, the confederate’s
performance.
Stress condition. Participants were randomly
assigned to either a high stress (13 women, 12 men)
or low stress (12 women, 12 men) condition,
and were told of condition assignment after the
baseline procedures. Participants in high stress
were told that they would be providing feedback
to the employee during ‘‘distraction’’, and participants in low stress were told that they were in the
control (‘‘no distraction’’) condition. During the
procedure, those in high stress were ﬁtted with
a small harness placed around their chest, from
which brief (50 ms), intermittent blasts of 100 psi
compressed air coming from a breathable air tank
were administered to their throat across the trials
[Grillon and Ameli, 1998; Verona et al., 2002].
Participants in low stress were not ﬁtted with
a harness and did not receive air blast administrations. At the end of the study, participants in the
high-stress condition were asked to rate the aversiveness (from 1 5 ‘‘not at all unpleasant’’ to
10 5 ‘‘extremely unpleasant’’) of air blasts administered to them during the procedure.
Mood Measurement
Participants completed a state version of the 60item positive and negative affect schedule (PANAS-X;
Watson and Clark, [1994]) before the beginning of the
experiment (at baseline) and at the end of the
experimental blocks. Analyses for the PANAS-X
scales were conducted on the following negative affect
mood scales that were most relevant to the purposes
of the study: the fear (six items), hostility (six items),
guilt (six items), and sadness (ﬁve items) scales.
Internal consistency for the original negative affect
scales are good (about 0.85; Watson et al. [1988]), and
show excellent convergent and discriminant validity
[Clark and Watson, 1991]. Changes from pre- to postexperiment in ratings on the PANAS-X were used to
examine self-reported differences in affect as a result
of being exposed to the experimental context.
Behavioral Measures of Aggression
SI (mean level of shock administered, levels one to
ten) and SD (length of time shock button was
pressed, measured in milliseconds) were recorded as
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indices of overt and covert aggressive behavior,
respectively, on ‘‘incorrect’’ trials. The average SI
and SD for each of the six blocks was calculated and
collapsed into an average SI or duration score across
all blocks. Each participant’s average score for each
aggression measure was standardized using T-score
transformations (i.e., mean of 50 and standard
deviation of10) to convert SI and SD into the same
metric for purposes of analyses.
Post-Study Measures and Debriefing
Following the test procedures, participants completed a post-study questionnaire [Verona et al.,
2002] and were interviewed. One item asked
participants to rate how well they would have
performed on the digit memory task relative to the
employee on a one (‘‘a lot worse’’) to ten (‘‘a lot
better’’) scale. Other items asked them to rate their
overall impression of the employee (1 5 ‘‘extremely
unfavorable’’ and 10 5 ‘‘extremely favorable’’) and
their impression of the employee’s competence
(1 5 ‘‘deﬁnitely not competent’’ and 10 5 ‘‘deﬁnitely
competent’’). These items were used as validity
checks on the experimental manipulations, particularly the aggression procedure’s efﬁcacy as a
measure of hostile behaviors.
During a post-study interview, an effort was made
to assess suspicions regarding the true aim of the
study. Three participants (two men and one woman)
expressed suspicions and were excluded from the
experiment and replaced. During scheduled debriefing sessions, participants were informed of the true
purposes of the study, of the necessity to use
deception in aggression studies, and of the monitoring and recording of their shock responses during
the experiment. They were also allowed to ask
questions and voice any concerns.
RESULTS

Trait Measures
We examined differences between men and women
and between participants in the two stress groups on
the trait aggression (AQ) and anger expression (AX)
scales using separate two-way gender  stress ANOVAs. High- and low-stress participants did not differ
signiﬁcantly on any of the AQ or the AX scales,
conﬁrming the efﬁcacy of random assignment to
stress groups. Expectedly, men reported more
instances of physical aggression, F(1,36) 5 11.83,
Po0.001, than women on the AQ (M 5 20.8 and
14.8; SD 5 6.3 and 4.3, respectively), but there were
no gender differences on other scales of the AQ or

on any of the AX scales. No stress  gender
interaction was revealed by any of these analyses
on trait anger and aggression.
Validation of Manipulations and Aggression
Measures
Stress manipulation. As a check on the
efﬁcacy of the stressor used in this experiment,
participants in the high-stress condition rated the air
blasts as ‘‘moderately’’ to ‘‘very’’ unpleasant. On the
basis of an independent sample t-test, men and
women did not differ on their ratings of the
unpleasantness of the air blasts, t(23) 5 0.36,
P 5 0.53 (M 5 5.75 and 6.15; SD 5 2.27 and 2.05,
respectively).
Aggression paradigm. The post-study questionnaire showed that participants’ overall
impression of the employee was somewhat unfavorable (median 5 5.0), and they reported that
they would have done better than the employee on
the digit memory task, particularly men compared
with women (medians 5 6.5 vs. 5.0, respectively).
As validation of the construct validity of the
laboratory aggression measures, SI responses
were signiﬁcantly related to AQ physical aggression,
AQ verbal aggression, and AX anger out (the
tendency to outwardly express anger through
shouting or hitting), r 5 0.31, 0.34, and 0.34, all
Po0.05. SD was also positively, albeit non-signiﬁcantly, related to AQ physical aggression (r 5 0.11,
P 5 0.50) and to AX anger out (r 5 0.21, Po0.14).
Instead, it was more robustly related to AQ verbal
aggression (r 5 0.50, Po0.01). Thus, SI was more
strongly related to physical forms of aggression,
whereas SD was more closely associated with verbal
aggression.
Factor analysis of aggression measures. We
attempted to empirically conﬁrm that the
two measures of aggression were indeed distinct.
We conducted a principal components factor
analysis, with varimax rotation, on SI and SD
scores for each subject (six scores for SI and
six scores of SD, corresponding to the average SI
and SD delivered during each block). The scree
plot clearly demonstrated a two-factor solution,
which accounted for a total of 85.4% of the variance,
with eigenvalues above 1.0. The SI scores for each
of the blocks loaded 0.85–0.93 on the ﬁrst factor
(43.5% of variance; eigenvalue 5 5.22), with
loadings below 0.31 on the second factor. The
six SD scores loaded 0.88–0.95 on the second
factor (42.0% of the variance; eigenvalue 5 5.03),
except for the ﬁrst block (loading 5 0.65), with
Aggr. Behav. DOI 10.1002/ab

266 Verona et al.

loadings under 0.31 on the ﬁrst factor. These results
suggest that SI and SD are indeed separable
constructs.

Effects of Stress and Gender
on Self-Reported Mood
As per our hypotheses, we expected that (1) men
would show greater increases (from pre- to postexperiment) in hostility on the PANAS-X in high vs.
low stress, and (2) women would experience greater
increases in internalizing emotions (fear, sadness,
and guilt) in high vs. low stress. Thus, we ﬁrst
conducted a gender  stress ANOVA on hostility
change scores. These analyses did not reveal the
expected gender  stress interaction or any other
effect. To examine our second hypothesis, we
1
The research literature consistently reports a natural escalation in
aggression across trial blocks (Goldstein et al., 1975; Verona and
Curtin, 2006). Indeed, this was also the case in our data, in that
shock intensity and shock duration increased linearly across the six
blocks, F(1,46) 5 7.41 and 4.00, Po0.01 and 0.05, respectively.
However, this block effect did not interact with gender or stress in
any of the main analyses. Thus, we excluded block from the analyses
to help streamline the results section.

Aggr. Behav. DOI 10.1002/ab

Aggression T-scores

For the aggression scores, we conducted a threeway repeated measures ANOVA, in which aggression type (SI vs. SD—standardized scores) was the
within subjects variable, and gender (women vs. men)
and stress condition (high vs. low) served as the
between subjects variables.1
This analysis revealed a signiﬁcant gender 
stress  type of aggression interaction, F(1,45) 5
4.71, Pr0.05, and a signiﬁcant main effect of gender,
F(1,46) 5 11.68, Pr0.001. Men were overall more
aggressive than women across both aggression
measures (T-score M 5 53.2 and 47.1; SD 5 7.1 and
5.1, respectively). Follow-up stress  type of aggression ANOVAs conducted separately by gender
revealed a signiﬁcant stress  type of aggression
interaction among women, F(1,23) 5 8.74, Pr0.01,
but not men, F(1,22) 5 0.22, P 5 0.86. For the SI
measure of aggression, women in high stress administered signiﬁcantly lower SI than did women in low
stress, F(1,23) 5 5.92, Pr0.05 (see Fig. 1, top panel).
Women did not decrease their levels of SD
in high- vs. low-stress conditions, F(1,23) 5 0.77,
P40.39 (see Fig. 1, top panel). Men demonstrated
high levels of aggressive responding in both conditions and across both measures of aggression (see
Fig. 1, bottom panels).
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Aggression T-scores

Effects of Stress and Gender on Two Types
of Aggression
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60

Low Stress
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55
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45

40

Intensity

Duration

Fig. 1. Shock intensity and duration scores as a function of stress (low
vs. high) for women (top panel) and men (bottom panel).

conducted a gender  stress MANOVA on the fear,
guilt, and sadness PANAS-X change scores.
These analyses revealed a trend effect for the
expected gender  stress multivariate interaction,
F(3,42) 5 2.55, Po0.07, but no other effects. However, follow-up univariate analyses did not reveal a
signiﬁcant gender  stress interaction for any of the
three mood scales.
Nonetheless, our a-priori predictions regarding
men and women’s differential emotional responding
(and the marginally signiﬁcant multivariate interaction) warranted examining stress condition effects
for the internalizing mood scales separately by
gender [Howell, 1992; p 394]. A univariate ANOVA
with stress condition as the independent variable
was conducted on each of the three internalizing
mood scales, separately by gender. High-stress
women reported signiﬁcant increases in sadness
and marginally signiﬁcant increases in guilt relative
to low stress women, F(1,23) 5 4.65 and 3.30,
P 5 0.04 and 0.08 (see Fig. 2). No stress effect was
found for fear in women. Among men, stress
condition did not affect fear, sadness, or guilt
ratings. Thus, in terms of self-reported changes in
affect, women exposed to the stressor reported greater increases in negative affective variables
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related to sadness and guilt. Men did not report
signiﬁcant differences in mood across conditions,
despite the fact that women and men rated the air
blasts as equally aversive.

4.0

Sadness Change Scores

3.0
2.0
1.0
0.0
-1.0
Low Stress
High Stress

-2.0
Women

Men

Women

Men

4.0

Guilt Change Scores

3.0
2.0
1.0
0.0
-1.0
-2.0

Fig. 2. Ratings of changes in sadness (top panel) and guilt (bottom
panel) as a function of stress (low vs. high stress) and gender.

Emotional Correlates of Aggression in Men
and Women
Next, we wanted to examine relationships between
emotional responses and different types of aggression in men and women. Table I includes the zeroorder correlations between emotion (PANAS-X
mood ratings) and aggression (SI and SD) measures
separately for men and women. This table shows that
whereas women’s negative emotional ratings were
negatively related to overt aggression (SI), many of
these relationships were positive for men. To formally
test whether gender would moderate the effects of
mood on different forms of aggression, we conducted
hierarchical regression analyses separately on SI and
SD scores. We entered gender in the ﬁrst step of the
analyses, the mood scale in the second step (e.g.,
either PA, NA, fear, sadness, hostility, or guilt), and
the gender  mood scale interaction in the third step;
and we evaluated the R2 change. When the signiﬁcant
interaction involved a continuous variable (i.e., mood
ratings), the simple effects involved examining
differential correlations (i.e., the interaction term is
a test of the difference between correlations; Tabachnick and Fidell [1989; p 325]).
Results for each of these regression analyses
conducted on SI and SD are summarized in the top
and bottom parts of Table II, respectively. For SI,
analyses that included gender, hostility, and their
interaction yielded a signiﬁcant gender  hostility
interaction. This interaction indicated that whereas
men showed a positive relationship between hostility
scores and SI (r 5 0.28), the relationship for women
was negative (r 5 0.29). Analyses including gender,
sadness, and their interaction yielded a signiﬁcant
gender  sadness interaction, indicating that whereas
women exhibited a signiﬁcant negative relationship

TABLE I. Correlations Between Laboratory Aggression Measures (Shock Intensity and Duration) and Emotion Ratings (PANAS-X
Mood Change Scores) for Men and Women Separately
1
Shock intensity
Shock duration
PA change
NA change
Fear change
Hostility change
Guilt change
Sadness change

2
.49

.26
.04
.31
.13
.29
.23
.50

.09
.24
.02
.17
.14
.09

3
.11
.04
.04
.19
.22
.14
.11

4
.16
.06
.29
.79
.58
.54
.69

5

6

7

8

.19
.16
.40
.76

.28
.17
.03
.79
.39y

.07
.28
.37y
.49
.10
.66

.14
.23
.38y
.58
.46
.55
.34y

.16
.04
.55

.48
.45

.37y

Note: Correlations for women and men are presented below and above the diagonal, respectively. PANAS-X, positive and negative affective
states questionnaire [Watson and Clark, 1994]. PANAS-X change scores were calculated as difference from pre-experiment to post-experiment.
PA, positive affect; NA, negative affect.
y
o0.10; *Po0.05; **Po0.01.
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TABLE II. Summary of Hierarchical Regression Analyses
to Examine Gender Moderation of Emotional Correlates
(PANAS-X Mood Change Scores) of Two Types of
Laboratory Aggression
Dependent variable 5 shock intensity (overt)
b

T-statistic

R2 change

.57

3.00

.01
.07
.01
.02
.01
.06
.01
.14
.01
0.05
.06
.18

.60
.61
.41
.55
.02
1.11
.02
2.09
.40
1.07
1.38
2.06

.01
.04
.00
.01
.00
.02
.00
.08
.00
.02
.03
.07

Dependent Variable 5 shock duration (covert)
Gender
.53
2.45
NA
.03
1.01
Gender  NA
.02
.36
PA
.01
.29
Gender  PA
.00
.01
Fear
.01
.40
Gender  fear
.04
.65
Hostility
.05
1.19
Gender  hostility
.02
.25
Guilt
.04
1.58
Gender  guilt
.03
.51
Sadness
.06
1.09
Gender  sadness
.01
.79

.02
.00
.00
.00
.00
.01
.03
.01
.05
.01
.02
.01

Gender
NA
Gender  NA
PA
Gender  PA
Fear
Gender  fear
Hostility
Gender  hostility
Guilt
Gender  guilt
Sadness
Gender  sadness

–

Note: PANAS-X, positive and negative affective states questionnaire
[Watson and Clark, 1994]; NA, negative affect; PA, positive affect.
Gender was included alone in the ﬁrst step for all analyses, thus no
R2 change is associated with it. Each mood scale was included as a
predictor in separate regression analyses.
*Po0.05.

between sadness and SI (r 5 0.50), men showed a
small positive relationship (r 5 0.14). Regression
analyses including other mood scales as predictors
of SI yielded no signiﬁcant ﬁndings. Thus, the other
mood scales did not correlate with SI, and gender did
not moderate their effect on SI. In addition, the
regression analyses conducted on the SD-dependent
measure yielded no signiﬁcant interactions, except the
ubiquitous main effect of gender (see Table II).
DISCUSSION

Stress and Gender Effects on Different Forms
of Aggression
Our study was unique in that it explored gender
differences in the aversive facilitation or inhibition
Aggr. Behav. DOI 10.1002/ab

of aggression using a general stressor, and not
provocation, and different measures of aggressive
behavior. In addition, this study empirically demonstrated differential relationships between emotion
and aggression in men and women. First, women
in our study responded with decreased SI when
exposed to the stressor, suggesting that gender
differences in stress-induced aggression may be
enhanced (less aggression in women vs. men) under
conditions of general stress. This ﬁnding differs
somewhat from that of Bettencourt and Miller
[1996] and others’, who have concluded that
interpersonal provocation serves to reduce gender
differences in physical aggression (i.e., women
respond with more aggression under provocation).
In effect, gender differences may be enhanced or
attenuated depending on the features of the aversive
context. As a preliminary demonstration of gender
differences in stress-induced aggression, we did not
include a provocation induction so as to not
confound responses elicited by the stressor
vs. provocation. However, future work should
involve a direct comparison of men and women’s
aggressive responses toward an innocent vs. provoking confederate.
Unexpectedly, men did not show differences in
their behavioral responding between stress conditions, and they self-reported fewer mood changes as
a result of stress exposure. It may have been that
men were less distressed by the stressor than were
women; however, women and men both rated the air
blasts as equally aversive. An alternative explanation could be that men were overall more focused on
the supervisor task and on punishing the employee
for poor performance than on the stressor (for men
in high stress). In essence, the frustrating employee–supervisor interaction represented the negative
stressor for men; this interpretation would be
consistent with their behavior in the experiment
(increased aggression across both stress conditions).
These results require replication, wherein frustration
regarding the confederate’s performance is manipulated in the experiment.
In contrast to SI, gender differences were less
robust for SD. These results provide further
evidence that SI and SD are distinct measures.
Our factor analysis suggested that SI and SD
are indeed separable but correlated (r 5 0.49,
Po0.001) measures of laboratory aggression. Beal
et al. [2000] found something similar in their study
on aggression and modern racism. Results also
indicated that both measures are valid indices of
angry and aggressive responses, in that they
exhibited expected correlations with trait aggression
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and anger, but, as would be expected, SI was more
robustly related to overt and physical expressions of
anger than SD.
The different results for these two measures in
terms of gender are also intriguing. Although
women in high stress showed a decrease in SI
relative to women and men in low stress, high-stress
women responded with similar levels of SD as men
in the high-stress condition. Our results are consistent with prior work, which has found that
women may inhibit SI responses more so than SD
responses [Anderson and Dill, 2000; Giancola and
Zeichner, 1995]. The interpretation of SD as a covert
measure would be in line with Bjorkqvist et al.
[1992] deﬁnition of covert aggression as a response
that disguises aggressive intent and avoids detection
and retaliation. The current ﬁndings are also
consistent with work by Lightdale and Prentice
[1994], who found no gender differences in aggression under conditions of deindividuation (the
participants felt that their responses were anonymous and they could not be identiﬁed). Although
speculative, this prior work and the current results
suggest that women may be as aggressive as men
when their responses are not overt, and their
reluctance to engage overtly in aggressive responses
is partly due to social pressures to be non-aggressive.
However, some caution should be taken when
interpreting ﬁndings for SD because there is a
paucity of research on this measure [Giancola and
Zeichner, 1995]. For example, why was self-reported
mood not related to SD? It is likely that SD
responses represent a covert attempt at aggression
but it is unclear what processes may trigger this type
of aggression. It may be that affective priming by
exposure to stress is but one pathway for aggression,
and some other pathway may be responsible for
activating more covert aggressive responses (e.g.,
reasoned and planned actions). More studies need to
be conducted to validate these laboratory measures
via examining differential correlations with more
naturalistic measures of overt and covert aggression.
Nonetheless, research studies like the present contribute to a nomological network in the understanding of different forms of aggression and
relationships to gender manifestations of hostility
and anger.

Emotional Correlates of Aggression in Men
and Women
Our second aim was to examine differential
emotional correlates of stress and aggression in

men and women. The results showed that among
men, but not women, externalizing feelings such as
hostility relate closely to increased aggression. On
the other hand, women exposed to the stressor selfreported greater increases in sadness and guilt
compared with those not exposed to the stressor,
and increases in sadness were related to an inhibition
of overt aggression in women but not men. Even
when women experienced hostility, these feelings
were negatively related to aggressive behavior,
suggesting a suppression of outward expressions of
and overcompensation for their frustration during
the experiment. These ﬁndings are consistent
with Eagly and Steffen’s [1986] conclusions that
sex differences in aggressive behavior are partly
due to the fact that women experience guilt and
anxiety about externalizing their anger. Campbell
et al. [1992] have suggested that women’s social
representations of aggression involve loss of selfcontrol and the experience of guilt following engagement in aggression. Men, however, hold social
representations of aggression that tend to justify its
use. The results of our study are consistent with these
lines of work.

Limitations
As in most studies, this study also has some
limitations. First, the aggression paradigm used may
be low in ecological validity. For one, the overt (SI)
and covert (SD) measures used in the laboratory may
not exactly parallel those (e.g., hitting and punching;
gossip and passive aggression, respectively) used by
men and women in the real world. Another criticism
of the laboratory aggression paradigm involves the
possibility that the shock responses of participants in
this situation might reﬂect altruism (i.e., desire to aid
the confederate) more so than aggression [Tedeschi
and Quigley, 1996]. However, one of the strengths of
the current experiment was that we used a cover story
that was less likely to allow participants to interpret
their behaviors as altruistic (i.e., they were to
administer shocks to the employee to simulate
‘‘criticism’’ of job performance). We also conducted
validation checks by examining relationships between
shock responses and trait measures of anger and
aggression. The signiﬁcant relationships between the
laboratory and paper-and-pencil indices argue
against the idea that shock responses were motivated
by altruism.
Finally, some caution should be taken when
interpreting the differences in emotional responding
on the PANAS-X in men and women. The expected
Aggr. Behav. DOI 10.1002/ab
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stress  gender interactions for the mood scales were
marginal or not signiﬁcant, and thus, replication
with a larger sample is necessary to conﬁrm the
reported effects. Nonetheless, our results were
consistent with theoretical conceptualizations and
prior research on male and female emotion and
aggression.
CONCLUSIONS
A growing body of work highlights differences in
the way men and women construe their emotions
[Tobin et al., 2000] and respond to stress [Taylor
et al., 2000]. This study applied these ﬁndings to the
area of aggression. The results from this study
provide preliminary evidence to pursue further
avenues of research related to the underlying
processes that produce differential manifestation of
distress between men and women. In particular,
investigations that examine how speciﬁc emotions
and cognitions become activated to inﬂuence behavior hold great promise for informing treatment
geared at helping men and women use more
adaptive coping strategies in response to stress.

REFERENCES
Anderson CA, Dill KE. 2000. Video games and aggressive thoughts,
feelings, and behavior in the laboratory and in life. J Pers Soc
Psychol 78:772–790.
Bartholow BD, Anderson CA. 2002. Effects of violent video games
on aggressive behavior: Potential sex differences. J Exp Soc
Psychol 38:283–290.
Beal DJ, O’Neal EC, Ong J, Ruscher JB. 2000. The ways and means
of interracial aggression: Modern racists’ use of covert retaliation. Pers Soc Psychol Bull 26:1225–1238.
Bell PA, Baron RA. 1976. Aggression and heat: The mediating role
of negative affect. J Appl Soc Psychol 6:18–30.
Berkowitz L. 1983. Aversively stimulated aggression: Some parallels
and differences in research with animals and humans. Am
Psychol 38:1135–1144.
Berkowitz L. 1990. On the formation and regulation of anger and
aggression: A cognitive-neoassociationistic analysis. Am Psychol 45:
494–503.
Berkowitz L. 1994. Is something missing? Some observations
prompted by the cognitive-neoassociationistic view of anger
and emotional aggression. In Huesmann LR (ed). ‘‘Aggressive
Behavior: Current Perspectives,’’ New York: Plenum Press.
Berkowitz L, Alioto JT. 1973. The meaning of an observed event as a
determinant of its aggressive consequences. J Pers Soc Psychol 28:
206–217.
Bettencourt BA, Miller N. 1996. Gender differences in aggression as a
function of provocation: A meta-analysis. Psychol Bull 119:
422–447.
Bjorkqvist K, Lagerspetz KM, Kaukiainen A. 1992. Do girls
manipulate and boys ﬁght? Developmental trends in regard to
direct and indirect aggression. Aggressive Behav 18:117–127.
Aggr. Behav. DOI 10.1002/ab

Burns JW, Katkin ES. 1993. Psychological, situational, and gender
predictors of cardiovascular reactivity to stress: A multivariate
approach. J Behav Med 16:445–465.
Buss AH, Perry M. 1992. The aggression questionnaire. J Pers Soc
Psychol 63:452–459.
Campbell A, Muncer S, Coyle E. 1992. Social representation of
aggression as an explanation of gender differences: A preliminary
study. Aggressive Behav 18:95–108.
Clark LA, Watson D. 1991. Tripartite model of anxiety and
depression. Psychometric evidence and taxonomic implications.
J Abnorm Psychol 100:316–336.
Crick N. 1996. The role of overt aggression, relational aggression,
and prosocial behavior in the prediction of children’s future
social adjustment. Child Dev 67:2317–2327.
Eagly AH, Steffen VJ. 1986. Gender and aggressive behavior:
A meta-analytic review of the social psychological literature.
Psychol Bull 100:309–330.
Fabes RA, Eisenberg N. 1992. Young children’s coping with
interpersonal anger. Child Dev 63:116–128.
Faber SD, Burns JW. 1996. Anger management style, degree of
expressed aggression, and gender inﬂuence cardiovascular recovery from interpersonal harassment. J Behav Med 19:31–53.
Giancola PR, Zeichner A. 1995. An investigation of gender
differences in alcohol-related aggression. J Stud Alcohol 56:
573–579.
Goldstein JH, Davis RW, Herman D. 1975. Escalation of aggression:
Experimental studies. J Pers Soc Psychol 31:162–170.
Grillon C, Ameli R. 1998. Effects of threat and safety signals on
startle during anticipation of aversive shocks, sounds, or
airblasts. J Psychophysiol 12:329–337.
Howell DC. 1992. ‘‘Statistical Methods for Psychology,’’ 3rd
Edition, Boston: PWS-Kent Publishing Co.
Hynan DJ, Grush JE. 1986. Effects of impulsivity, depression,
provocation, and time on aggressive behavior. J Res Pers 20:
158–171.
Lagerspetz KMJ, Bjorkqvist K, Peltonen T. 1988. Is indirect
aggression typical of females? Gender differences in aggressiveness in 11–12 year old children. Aggressive Behav 14:403–414.
Lang PJ, Bradley MM, Cuthbert BN. 1990. Emotion, attention, and
the startle reﬂex. Psychol Rev 97:377–398.
Lightdale JR, Prentice DA. 1994. Rethinking sex differences in
aggression: Aggressive behavior in the absence of social roles.
Pers Soc Psychol Bull 20:34–44.
Maccoby EE, Jacklin CN. 1974. ‘‘The Psychology of Sex Differences,’’ Stanford, CA: Stanford University Press.
Miller N, Pedersen WC, Earleywine M, Pollock VE. 2003.
A theoretical model of triggered displaced aggression. Pers Soc
Psychol Rev 7:75–97.
Nolen-Hoeksema S. 1991. Responses to depression and their effects
on the duration of depressive episodes. J Abnorm Psychol 100:
569–582.
Ogle RS, Maier-Katkin D, Bernard TJ. 1995. A theory of homicidal
behavior among women. Criminology 33:173–193.
Rotton J. 1979. The air pollution experience and physical aggression.
J Appl Soc Psychol 9:397–412.
Rudolph KD. 2002. Gender differences in emotional responses to
interpersonal stress during adolescence. J Adolesc Health 30S:
3–13.
Spielberger CD, Jacobs G, Russell S, Crane RS, Jacobs GA, Worden
TJ. 1985. The experience and expression of anger: Construction
and validation of an anger expression scale. In Chesney MA,
Rosenman RH (eds). ‘‘Anger and Hostility in Cardiovascular and
Behavioral Disorders,’’ New York: Hemisphere, pp 5–30.

Gender and Aggression 271
Tabachnick BG, Fidell LS. 1989. ‘‘Using Multivariate Statistics,’’
New York: Harper Collins.
Taylor SE, Klein LC, Lewis BP, Gruenewald TL, Gurung RAR,
Updegraff JA. 2000. Biobehavioral responses to stress in females:
Tend-and-befriend, not ﬁght-or-ﬂight. Psychol Rev 107:411–429.
Tedeschi JT, Quigley BM. 1996. Limitations of laboratory paradigms
for studying aggression. Aggression Violent Behav 1:163–177.
Tobin RM, Graziano WG, Vanman EJ, Tassinary LG. 2000.
Personality, emotional experience, and efforts to control emotions. J Pers Soc Psychol 79:656–669.
Verona E, Curtin JJ. 2006. Gender differences in the negative
affective priming of aggressive behavior. Emotion 6:115–124.

Verona E, Patrick CJ, Lang AR. 2002. A direct assessment of the
role of state and trait negative emotion in aggressive behavior.
J Abnorm Psychol 111:249–258.
Watson D, Clark LA. 1994. The PANAS-X: Manual for the Positive
and Negative Affect Schedule—Expanded Form. Unpublished
manuscript, University of Iowa.
Watson D, Clark LA, Tellegen A. 1988. Development and validation
of brief measures of positive and negative affect: The PANAS
scales. J Pers Soc Psychol 54:1063–1070.
Zeichner A, Allen JD, Giancola PR, Lating JM. 1994. Alcohol and
aggression: Effects of personal threat on human aggression and
affective arousal. Alcohol: Clin Exp Res 18:657–663.

Aggr. Behav. DOI 10.1002/ab

