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a b s t r a c t

Anger rumination and self-regulation deficits have been previously identified as risk factors for aggres-
sion. We hypothesized that anger rumination would relate to reactive but not proactive aggression,
and that this association would be mediated by lower levels of trait self-regulation. Undergraduate
students (N = 359) completed self-report measures of anger rumination, effortful control, and aggression.
Mediation was tested using PROCESS (Hayes, 2012). After controlling for proactive aggression, anger
rumination was associated with reactive aggression, and this relationship was partially mediated by
effortful control. Anger rumination was also uniquely related to proactive aggression, but without
mediation by effortful control. Gender did not moderate these relationships. Effortful control may be a
viable treatment target for reactive aggression, whereas addressing anger rumination may help reduce
both reactive and proactive aggression.

� 2013 Elsevier Ltd. All rights reserved.

1. Introduction

Anger rumination and self-regulation deficits have been inde-
pendently identified as risk factors for aggression (e.g., DeWall,
Baumeister, Stillman, & Gailliot, 2007). Anger rumination refers
to the unintentional tendency to dwell on and mentally rehearse
one’s angry moods and experiences, as well as their causes and
consequences (Sukhodolsky, Golub, & Cromwell, 2001). In contrast
to sadness rumination, anger rumination has been demonstrated
to uniquely predict relational and overt forms of aggression in
young adults, beyond effects of anger itself (Peled & Moretti, 2010).

Self-regulation broadly refers to the capacity to modulate emo-
tion, cognition, and behavior in the service of goals (Karoly, 1993).
It has been conceptualized as both a temperament-based trait (e.g.,
Rothbart & Bates, 2006) and a limited-capacity resource that can be
depleted by taxing tasks (e.g., DeWall et al., 2007). In recent years,
a variety of studies have linked both state and trait self-regulation
deficits with aggression (e.g., Ellis, Rothbart, & Posner, 2004; De-
Wall et al., 2007). One useful framework for studying self-regula-
tion is effortful control, which reflects the efficiency of executive
functions, including the ability to shift and focus attention, inhibit
dominant responses, and activate behavior even when intrinsic

motivation is lacking (Rothbart & Bates, 2006). Effortful control
shows substantial development from toddlerhood and becomes
increasingly stable across situations and time (Rothbart, 2007).

Anger rumination may lead to increases in aggression by inter-
fering with or depleting self-regulation capacity. Whitmer and
Banich (2010) found that those who ruminate on anger experience
executive function difficulties, including switching attention from
ruminative thoughts to a new mental set, and inhibiting irrelevant
long-term memories. Denson (2009) proposed that trying to man-
age the aversive, intrusive mental processes involved in anger
rumination depletes capacity-limited self-regulation resources,
increasing aggression risk.

Based on this work, we propose that recurrent anger rumination
tendencies result in persistently compromised effortful control,
leaving one more chronically at risk for aggression, particularly
reactive aggression. Reactive aggression is an anger-driven, retalia-
tory response to perceived provocation or threat. In contrast, pro-
active aggression refers to ‘‘coldblooded’’ instrumental offensive
behavior. In youth, reactive aggression is often associated with
internalizing symptoms and self-regulatory deficits including low-
er effortful control, whereas proactive aggression is associated
with normal to high levels of effortful control, positive outcome
expectancies for aggression, and affiliation with deviant peers
(Card & Little, 2006; Rathert, Fite, Gaertner, & Vitulano, 2011;
White, Jarrett, & Ollendick, 2013).

There are few studies on effortful control and reactive versus
proactive aggression in adults. However, experimental evidence

0191-8869/$ - see front matter � 2013 Elsevier Ltd. All rights reserved.
http://dx.doi.org/10.1016/j.paid.2013.08.012

⇑ Corresponding author. Address: Department of Psychology, Virginia Tech, 109
Williams Hall (0436), Blacksburg, VA 24061, United States. Tel.: +1 5402311382;
fax: +1 5402313652.

E-mail address: whiteba@vt.edu (B.A. White).

Personality and Individual Differences 56 (2014) 186–189

Contents lists available at ScienceDirect

Personality and Individual Differences

journal homepage: www.elsevier .com/locate /paid

http://crossmark.crossref.org/dialog/?doi=10.1016/j.paid.2013.08.012&domain=pdf
http://dx.doi.org/10.1016/j.paid.2013.08.012
mailto:whiteba@vt.edu
http://dx.doi.org/10.1016/j.paid.2013.08.012
http://www.sciencedirect.com/science/journal/01918869
http://www.elsevier.com/locate/paid


suggests that self-control training (e.g., using one’s non-dominant
hand for everyday tasks) reduces aggressive responding to provo-
cation (Finkel, DeWall, Slotter, Oaten, & Foshee, 2009). Further,
individuals who receive self-control training report less anger than
do controls (Denson, Capper, Oaten, Friese, & Schofield, 2011).

Wilkowski and Robinson (2008), Wilkowski and Robinson
(2010) proposed that effortful control might ameliorate anger
and reactive aggression in those prone to anger rumination by
interrupting the rumination, enabling non-hostile re-reappraisal
of situations and suppression of aggression. Similarly, DeWall,
Finkel, and Denson (2011) argued that self-control failures are pri-
marily involved in reactive aggression. These perspectives suggest
that excessive rumination leads to reactive rather than proactive
aggression, and that this relationship may be mediated by poorer
effortful control. To our knowledge, this question has not been ex-
plored via simultaneous consideration of reactive and proactive
aggression.

We sought to test this theoretical model in young adults,
hypothesizing that individual differences in anger rumination ten-
dencies would relate to reactive but not proactive aggression, and
this association would be mediated by reduced trait effortful con-
trol. Although prior research suggests that males are higher in
some forms of aggression than females (e.g., Bailey & Ostrov,
2008), gender has not been well-investigated as a possible moder-
ator of associations between rumination, effortful control, and
aggression. Thus a secondary goal was to consider gender differ-
ences in anger rumination, self-regulation, and aggression subtypes,
and the potential moderating role of gender in their associations.

2. Method

2.1. Participants

We recruited an undergraduate, mixed-gender sample (N = 359;
72.4% female) at a public southeastern U.S. university ranging in
age from 18 to 23 years (M = 19.13, SD = 1.21). The sample was
84.7% White, 10.3% Asian, and 5% from other minority groups.

2.2. Measures

2.2.1. Anger rumination
Anger Rumination Scale (ARS; Sukhodolsky et al., 2001). A

19-item self-report questionnaire examining the degree to which
individuals tend to focus on angry mood, the ARS has good internal
consistency, test–retest reliability, and convergent validity (Max-
well, Sukhodolsky, Chow, & Wong, 2005; Sukhodolsky et al.
2001). Item responses are made on a 4-point Likert scale. The total
Anger Rumination score was used in the present study (Cronbach’s
a = .94).

2.2.2. Effortful control
Adult Temperament Questionnaire (ATQ; Rothbart, Ahadi, &

Evans, 2000; Evans & Rothbart, 2009). A 177-item instrument with
items rated on a 7-point scale, the ATQ contains four principal
scales: negative affect, extraversion, effortful control, and orienting
sensitivity. For the purposes of this study, the Effortful Control (EC)
scale was used as a measure of self-regulation. The 35-item EC
scale assesses attentional, inhibitory, and activation control, and
has demonstrated convergent and discriminant validity for under-
graduate samples (Evans & Rothbart, 2007; Evans & Rothbart,
2009). In the present study, a = .89 for the EC scale.

2.2.3. Reactive and proactive aggression
Reactive Proactive Aggression Questionnaire (RPQ; Raine et al.,

2006). The RPQ is a 23-item measure that asks participants to rate

each question in terms of frequency on a 3-point scale, with 12
items indexing proactive aggression (e.g., ‘‘Had fights with others
to show who was on top’’), and 11 items on reactive aggression
(e.g., ‘‘Reacted angrily when provoked by others’’). The two scales
have demonstrated validity in adolescent and undergraduate stu-
dent samples (Raine et al., 2006). The RA and PA scales tend to
be moderately correlated (Miller & Lynam, 2006), consistent with
similar measures. In the present study, both Reactive (a = .82)
and Proactive (a = .86) scales were used.

2.3. Procedure

The study was approved by the university institutional review
board and participants gave consent prior to participation. All mea-
sures were completed as part of a larger, confidential online survey
for which participants earned extra credit in their Psychology clas-
ses and a chance to enter a raffle drawing for nominal cash prizes.

2.4. Data analysis

Zero-order correlations were examined first. To test the predic-
tion that effortful control mediates the relationship between anger
rumination and reactive aggression, hierarchical regression analy-
ses of total effect (c), direct effect (c0), and bootstrapped bias-cor-
rected 95% confidence intervals of the indirect effect (ab) were
computed using the PROCESS macro in SPSS (Hayes, 2012) with
5000 bootstrapped samples following Preacher and Hayes (2008).
Confidence intervals that do not contain zero indicate a significant
indirect effect (mediation). Continuous predictors were mean-cen-
tered prior to analysis. In addition to gender, proactive aggression
was included as a covariate to evaluate the unique association of
reactive aggression, and vice versa, and a gender-by-anger rumina-
tion term was added to test for moderation by gender.1

3. Results

Sample descriptive statistics and zero-order correlations are
presented in Table 1. Males reported higher proactive aggression
than females, and effortful control was higher for older than youn-
ger students. Neither age nor gender was associated with anger
rumination. However, anger rumination was positively associated
with both reactive and proactive aggression, and inversely associ-
ated with effortful control.

Gender did not moderate the relationships between effortful
control, anger rumination, and aggression for either proactive or
reactive subtypes, and omitting gender from the models did not
change the general pattern of results, thus we present analyses
excluding gender (using PROCESS model 4, basic mediation). As
illustrated in Fig. 1, after controlling for proactive aggression, anger
rumination was associated with reactive aggression, and this rela-
tionship was partially mediated by effortful control. Anger rumina-
tion also was associated with proactive aggression after controlling
for reactive aggression; however, this association was not medi-
ated by effortful control.

4. Discussion

The association between anger rumination tendencies and reac-
tive aggression was partially mediated by lower trait effortful con-
trol, whereas proactive aggression was not associated with
effortful control, and mediation was not observed for proactive

1 We followed a standard approach of covarying proactive aggression to test for
unique associations with reactive aggression and vice versa, and otherwise adhered to
recommendations of Simmons, Nelson, & Simonsohn (2011) in collecting and
analyzing data.
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