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Utrecht University

To test specific hypotheses about the relation between hostile intent attribution (HIA) and children’s aggres-
sive behavior, a multilevel meta-analysis was conducted on 111 studies with 219 effect sizes and 29.272 partic-
ipants. A positive association between HIA and aggression was found, but effect sizes varied widely between
studies. Results suggested that HIA is a general disposition guiding behavior across a broad variety of con-
texts, whereas the strength of the relation between HIA and aggression depends on the level of emotional
engagement. The relation is stronger for more reliable HIA measures, but is not stronger for reactive aggres-
sion or co-morbid attention-deficit hyperactivity disorder than for aggression in general. The importance of
understanding specific moderators of effect size for theory development is discussed.

Hostile intent attribution (HIA) is defined as the ten-
dency to attribute hostile intent to others in social sit-
uations with a negative outcome for the individual,
where the intention of the other person is ambigu-
ous. In a typical study, HIA is measured by present-
ing children social situations with a negative
outcome caused by a peer, who's intentions are
ambiguous, and subsequently asking about the
intentions of the peer in the presented social situa-
tion. Social-cognitive models propose that children
who frequently interpret the intentions of others as
hostile in ambiguous situations will be more prone
to respond aggressively, as a way to retaliate or
defend themselves, than children who attribute non-
hostile intent after being hindered (Crick & Dodge,
1994; Dodge, 1980). Moreover, social-cognitive the-
ory states that HIA not only causes aggressive
behaviors but also maintains aggressive behavior
patterns. The latter follows from the assumption that
aggressive children, as a result of their aggressive
behavior, will more frequently be confronted with
problematic social interactions. These problematic
social interactions prohibit aggressive children to
challenge their hostile beliefs about the intentions of
others and limit the opportunity to acquire prosocial
behavioral strategies. The crucial role of HIA in the
development and maintenance of aggression has
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been supported in experimental (e.g., Dodge, 1980;
Lochman & Dodge, 1998), longitudinal (e.g., Dodge
et al., 2003; Lansford, Malone, Dodge, Pettit, & Bates,
2010), and longitudinal-experimental studies (e.g.,
Lochman & Wells, 2002), making HIA a plausible
target for effective cognitive-behavioral interventions
(CBT) to reduce aggressive behavior in children (e.g.,
Hudley & Graham, 1993; Lochman & Wells, 2002).
The construct HIA has much potential to further
our understanding of the development of aggressive
behavior problems and to improve clinical practice.
HIA may mediate links between aggression, distal
riskfactors in children (such as executive functioning
deficits or difficult temperament), and their environ-
ments (such as early harsh life experiences, rejection
by peers, and coercive family interactions [e.g.,
Dodge, 2006]). More specifically, social-cognitive the-
ory states that the tendency to attribute hostile inten-
tions to others derives from transactions between
early aversive child experiences such as harsh par-
enting and peer rejection on the one hand and child
susceptibility to such experiences on the other hand
(Dodge, 1980; Dodge et al., 2003; Dodge, Pettit, Bates,
& Valente, 1995; Lansford, Malone, Dodge, Pettit, &
Bates, 2010; Weiss, Dodge, Bates, & Pettit, 1992).
Thus, children who experienced harsh parenting and
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peer rejection, and exhibit underlying vulnerabilities,
such as executive functioning deficits or difficult tem-
perament, could be particularly prone to develop
hostile attribution styles and subsequent aggressive
behavior patterns.

However, further progress in our understanding
of HIA in aggressive behavior seems to be thwarted
by unexplained variation in the strength of the rela-
tion between HIA and aggression. The last meta-
analysis on the relation between aggressive behav-
iors in children and HIA demonstrated a modest
robust relation (d = 0.35, fail-safe number of stud-
ies: 3.411) that did, however, vary widely between
studies (De Castro, Veerman, Koops, Bosch, &
Monshouwer, 2002). This meta-analysis was con-
ducted in 2002 and showed that the relation
between HIA and aggression was stronger for chil-
dren exhibiting more severe aggressive behavior
(clinically referred aggressive children vs. nonre-
ferred children), children between 8-12 years, chil-
dren low on sociometric status and in studies that
did not control for children’s intelligence. Moreover,
the use of staged interactions (standardized real-
time interactions with a peer) and hypothetical sto-
ries read to or by children yielded higher effect
sizes than the use of hypothetical stories presented
through video-clips and pictures. Effect sizes were
not related to aggression function (e.g., reactive
aggression, general aggression), type of social con-
text (e.g., provocation, nonprovocation), setting
(e.g., individual, group), response format (e.g., open
responses, rating scales, or multiple choice), and
type of HIA scoring (e.g., hostile responses, hostile
minus benign attributions).

Despite identifying several moderators of effect,
this meta-analysis could not explain the significant
variation in effect sizes between studies properly.
In addition, this meta-analysis did not formulate
specific hypotheses about moderators of the relation
between aggressive behavior in children and HIA.
Fortunately, since 2002 a number of important
reviews and theoretical articles have suggested
adaptations to social information processing (SIP)
theory that may help to explain the divergent find-
ings between studies. For example, De Castro
(2004) suggested how HIA may be most evident in
emotionally engaging situations, Peets, Hodges,
Kikas, and Salmivalli (2007) suggested that HIA
may be unique to interactions with specific familiar
peers (ie., disliked peers), whereas both Dodge
(2006) and Schultz, Grodack, and Izard (2010) sug-
gested that HIA may be specific to particular devel-
opmental stages. As far as we know, it has not yet
been tested whether these hypotheses are supported

by actually explaining variance in findings between
studies. To test specific hypotheses about modera-
tors of the relation between HIA and aggression in
children, we conducted a new meta-analysis.
Advances in theory suggest five specific hypotheses
about moderators of the relation between HIA and
aggression in children:

First, the relation between HIA and aggression
may be stronger in emotionally engaging situations.
Social-cognitive theories postulate that for many chil-
dren the actual processes leading up to aggression
only occur when they are emotionally and personally
involved (Anderson & Bushman, 2002; Lemerise &
Arsenio, 2000). Moreover, empirical research sug-
gests that aggression is often associated with exces-
sive anger or anxiety (Granic, 2014; Hubbard et al.,
2002) and that the induction of negative emotions
results in more severe HIA and aggression (De Cas-
tro, Slot, Bosch, Koops, & Veerman, 2003; Dodge &
Somberg, 1987; Reijntjes et al., 2011). An explanation
might be that strong emotions (e.g., excessive anger)
derail cognitive resources and thereby inhibit delib-
erate reflective processing. Strong emotions may
force individuals to mainly rely on automatic SIP dri-
ven by hostile beliefs about the intentions of others
established through early aversive child experiences.
Since HIA and aggression are associated with aver-
sive social experiences such as peer rejection (e.g.,
Dodge et al., 2003; Lansford et al., 2010), it seems that
strong emotions in aggressive children steer the auto-
matic interpretation of the intention of others in
future social situations congruent with hostile memo-
ries of previous social interactions. This line of rea-
soning suggests that particularly social situations
that are emotionally involving elicit the automatic
and emotional processes that activate HIA. Thus,
based on social-cognitive theories we hypothesized
that the strength of the relation between HIA and
aggression increases with the level of emotional
involvement the social situation elicits. This would
have direct implications for clinical practice since it
implies that CBT should target HIA using emotion-
ally engaging- and personally involving situations.

Second, the relation between HIA and aggression
may be stronger in social situations with familiar
others, encountered in previous problematic social
situations (i.e., disliked others), than toward unfa-
miliar others. Social-cognitive theory proposes that
the tendency to attribute hostile intent to others is a
general cognitive disposition toward both familiar
and unfamiliar others. This is based on the assump-
tion that HIA steers SIP across a broad variety of
contexts. However, several empirical studies sug-
gest that HIA may only be present in social



situations with others who were encountered in
previous problematic encounters (Hubbard, Dodge,
Cillessen, Coie, & Schwartz, 2001; Peets, Hodges,
Kikas, & Salmivalli, 2007; Peets et al., 2008). If HIA
would be limited to interactions with specific famil-
iar peers, this would have serious implications for
social-cognitive theory and clinical practice. It
would suggest that HIA is context-specific and only
guides SIP in social situations with disliked others
known from previous problematic encounters.
Importantly, all current evidence-based CBTs are
based on the assumption that a general cognitive
disposition needs to be targeted to establish signifi-
cant and prolonged changes in SIP and subsequent
behaviors across a wide range of contexts. If HIA
were person-specific, such broad generalization
would not take place, which would question our
expectations of CBT treatment potential. In line
with the SIP model, we hypothesized that the rela-
tion between HIA and aggression is present in
social situations with both unfamiliar and familiar
others (e.g., Dodge, 2006). In addition, we expected
this relation to be stronger in situations with famil-
iar others encountered in previous problematic
social encounters (i.e., disliked others) than with
unfamiliar others.

Third, the relation between HIA and aggression
is expected to be present irrespective of the socio-
metric status of participants. Social-cognitive theory
postulates that HIA is a general cognitive disposi-
tion that guides SIP across contexts. Thus, social
cognitive models propose that the tendency to attri-
bute hostile intent to peers is not uniquely related
to specific past experiences of peer rejection but
could also be a result of other aversive social expe-
riences (e.g., harsh parenting). Therefore it could be
expected that both aggressive nonrejected children
and aggressive-rejected children make hostile attri-
butions about peers’ intentions. Nonetheless, the
previous meta-analysis suggested that the relation
between HIA and aggression was stronger for
aggressive-rejected samples than for generally
aggressive samples. This finding suggests that the
relation between aggression and HIA might be
stronger when the social situation matches specific
memories of being rejected by peers. We therefore
hypothesized that the relation between HIA and
aggression would be present in both aggressive-
and aggressive-rejected samples, yet would be par-
ticularly pronounced in aggressive-rejected samples.

Fourth, the relation between HIA and aggression
may be stronger when aggression is operationalized
as reactive aggression. Reactive and proactive
aggression are proposed to have distinct etiologies
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(Dodge & Coie, 1987; Frick, Cornell, Barry, Bodin,
& Dane, 2003; Polman, De Castro, Koops, Van Box-
tel, & Merk, 2007; Poulin & Boivin, 2000; Raine
et al., 2006, but see Bushman & Anderson, 2001, for
a critique). Reactive aggression is defined as an
emotional, impulsive aggressive response to a per-
ceived threat, provocation, or frustration aimed at
defending oneself or retaliatation. In contrast,
proactive aggression is defined as coldblooded,
planned aggressive behavior aimed at instrumental,
material, or social personal gain (Dodge, 1991). It
can be assumed that children who frequently attri-
bute hostile intent to others will be more likely to
perceive threats or provovations in other’s behav-
iors and thereby engage in reactive aggressive
behaviors. In addition, based on the same theory
no relation between HIA and proactive aggression
would be expected. The previous meta-analysis (De
Castro et al, 2002) did not find an effect of function
of aggression. However, this finding was based on
only four studies. As suggested by the authors, a
lack of power may explain this null-finding. Based
on theory, we therefore hypothesized that the rela-
tion between HIA and aggression is stronger for
reactive aggression and weaker for aggression mea-
sured as a general construct (with no differentiation
between reactive- and proactive aggression).

Fifth, the strength of the relation between HIA
and aggression may be positively associated with
the proportion of children meeting criteria for atten-
tion-deficit hyperactivity disorder (ADHD). Social-
cognitive theories state that aggression driven by
HIA is partly due to limited cognitive capacities
(e.g., Dodge & Pettit, 2003) and this seems to be
supported by empirical research (e.g., Ellis, Weiss,
& Lochman, 2009). Moreover, research demon-
strated that ADHD is positively associated with
both aggression and executive functioning deficits
(Doyle, 2006; Hummer et al., 2010; King & Wasch-
busch, 2010; Waschbusch, 2002). Given the impor-
tant role of executive functioning deficits in SIP
(e.g., Ellis et al., 2009; Van Nieuwenhuijzen, et al.,
2006), it is expected that particularly aggressive
children with executive functioning deficits may
find it difficult to accurately process information
from the social environment, making them more
susceptible to attribute hostile intent to others in
social situations. Therefore we hypothesized that
the strength of the relation between HIA and
aggression increases with the proportion of ADHD
diagnoses in the aggressive sample.

Methodologically, the previous meta-analysis
included too few studies to analyze important com-
binations of moderators, such as studies combining
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a clinical sample with in vivo provocation. Fortu-
nately, while the 2002 meta-analysis only contained
studies up to January 1998, many excellent studies
into the relation between childhood HIA and
aggression have been carried out since. The present
extension of this meta-analysis allowed to include
all eligible studies within a timeframe over 40 years
(instead of 25 years in the previous meta-analysis).
Moreover, due to statistical limitations at the time
(e.g., inability to model dependency in effect sizes),
the previous meta-analysis was only able to derive
a single effect size from each study. As a result of
statistical developments (e.g., multilevel meta-analy-
sis), our extension of this meta-analysis could
accommodate dependency in effect sizes and there-
fore allowed to derive multiple effect sizes from
each study.

To test specific hypotheses about moderators of
the relation between HIA and aggression in chil-
dren, we conducted a new meta-analysis to test
specific hypotheses, including more than double the
number of studies, more variance and more precise
assessment of moderators than the 2002 meta-analy-
sis, and using statistical innovations to model
effects. As explained above, methodological charac-
teristics that were hypothesized to influence effect
sizes included the type of stimulus presentation
and provocateur’s status in the presented social sit-
uation. Child characteristics that were hypothesized
to influence effect sizes included sociometric status,
function of aggression and proportion of ADHD
diagnoses in the sample. In addition, we coded all
variables included in the previous meta-analysis
(De Castro et al., 2002) and exploratively tested
whether the moderator effects were replicated.

Methods
Study Selection

Child aggression was operationalized as all
behaviors leading to psychological, physical, or
material harm of others. Thus, this operationaliza-
tion covered a broad range of behaviors including
categorizations on a syndrome-level (e.g., diagnoses
of disruptive behavioral disorders), categorizations
on a symptom-level (e.g., starting fights), and
behavioral outcomes measured on a continuum
(e.g., externalizing behaviors). HIA was operational-
ized as the attribution of hostile intent to peer’s
behaviors in social situations where the peer’s
intentions are ambiguous or differ systematically
across situations (e.g., partly ambiguous, partly hos-
tile, and partly benign).

All empirical studies into the relation between
childhood aggression and the attribution of hostile
intent to peer’s behavior conducted between Jan-
uary 1998 and October 2017 were searched in the
following databases: PsycINFO, Web of Science,
PubMed and Google Scholar. Within all search
databases the following strings were searched: “ag-
gress*” OR “violence” OR “violent behavior*” OR
“behavior problem*” OR “conduct disorder*” OR
“conduct problem*” OR “antisocial behavior*” OR
“behavior disorder*” OR “oppositional defiant dis-
order*” OR “disruptive behavior*” in combination
with “attribution*” OR “hostil*” OR “social cognit*”
OR “social perception” OR “interpretation bias” OR
“social information processing” OR “cognitive
style” OR “cognitive bias” OR “Kenneth. A.
Dodge.” The search was limited to human partici-
pants, childhood (0-12 years) or adolescence (13—
17 years), and English language. It is important to
note that the literature search of this extension
started where the literature search from the previ-
ous meta-analysis ended (De Castro et al.,, 2002).
This search resulted in 6,834 studies. In addition, all
studies that cited the original meta-analysis were
also searched in the Web of Science database. This
search retrieved 329 additional studies resulting in
7,163 studies total. After removal of duplicates,
4,973 potential studies remained for further evalua-
tion of eligibility. The authors acknowledge that
although the search process was extensive and thor-
ough, the possibility that specific studies were not
identified can not be ruled out.

The strategy to evaluate study eligibility con-
sisted of two steps. First, all retrieved studies were
scanned on title and abstract for exclusion. Second,
for all remaining articles full-texts were evaluated
for eligibility. A flow diagram for the search and
identification of studies is depicted in Figure 1.
Thus, 4,973 studies were scanned on title and
abstract, which resulted in the exclusion of 4,653
studies. Subsequently, the 320 remaining articles
full-texts were evaluated for eligibility. The current
meta-analysis applied identical inclusion and exclu-
sion criteria as the 2002 meta-analysis. The inclu-
sion and exclusion criteria were the following:

1. HIA and aggression were empirically assessed
using standardized instruments.

a. When studies distinguished between reac-
tive- and proactive aggression, effect sizes
were derived from the reactive aggression
data only, since based on theory no rela-
tion between HIA and proactive aggres-
sion was expected.
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Figure 1. Flow diagram of search and identification of studies.

. Studies that compared clinically aggressive
children to other clinical groups, but not
to nonaggressive controls were excluded
since no reliable comparison could be
made between clinical groups.

. Studies that used rejection as the only
selection criterion were excluded. Studies
that used both aggression and rejection as
selection criterion were included.

. Studies that wused social competence
instead of aggression as a selection crite-
rion were excluded. Low social compe-
tence and aggression are not opposite
poles on a continuum and therefore low
social competence was not considered as
an indicator of aggression.

. Studies that used ADHD as the main selec-
tion criterion were only included when the

2.

ADHD group demonstrated high aggres-

sion scores as well.
HIA and aggression were measured on the
same time point. Studies that measured HIA
and aggression on different time points were
excluded since it is impossible to determine
whether this relation would have been identi-
cal on the same time point (e.g., Fontaine
et al., 2010; Godleski & Ostrov, 2010).
HIA was operationalized as specific cogni-
tions about a presented social situation. Thus,
studies that assessed hostility as a general pat-
tern of cognitions or personality trait were
excluded (e.g., Rubio-Garay, Carrasco, &
Amor, 2016).
HIA was not measured following experimen-
tal manipulation. It is impossible to determine
the effect of the experimental manipulation on
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the relation between HIA and aggression.
Thus, with regard to studies that used experi-
mental manipulations such as the induction of
emotions (e.g., De Castro, Slot, Bosch, Koops,
& Veerman, 2003; Reijntjes et al., 2011) or
treatment (e.g., Stoltz, Dekovi¢, van Londen,
De Castro, & Prinzie, 2013) effect sizes were
derived from premanipulation data only.

5. The presented social situations were standard-
ized social interactions with peers. Studies
that presented social situations concerning
social interactions with solely adults were
excluded. In studies that used social interac-
tions with peers and adults and reported a
composite score, effect sizes were based on
this composite score. We decided to focus on
interactions with peers only because of the
presumed role of peer rejection as a cause for
hostile attributions (Dodge, 2006) and the fact
that almost every study on HIA and child-
hood aggression used social situations with
peers to measure HIA. Studies that used
unstandardized stimulus materials were not
included since unstandardized stimulus mate-
rials prohibit to make between study compar-
isons.

6. Part of the stimulus materials were required
to be ambiguous. Studies that solely presented
nonambiguous  social  situations  were
excluded. Regarding studies that used a mix-
ture of ambiguous- and nonambiguous social
situations and reported a composite score of
HIA, effect sizes were based on this composite
score.

To derive reliable estimates of true effect sizes
and to minimize the possibility of publication bias,
multiple authors in the field were contacted for
unpublished data. In addition, for studies that mea-
sured HIA and aggression but did not report suffi-
cient information to calculate effect sizes, authors
were contacted for additional information. The pre-
vious meta-analysis of De Castro et al. (2002)
included 41 studies, however, one study (Dodge &
Price, 1994) needed to be excluded from the present
meta-analysis since it used a measure of behavioral
competence instead of aggression. In addition, the
previous meta-analysis treated different samples
tested in the same study (Crick & Dodge, 1996;
Lochman & Dodge, 1994) as independent studies,
however, these were treated as from the same
study in the present meta-analysis. From the 36
independent studies included in the previous meta-
analysis, 51 effect sizes were derived, and the new

search resulted in an additional 75 studies (68%)
and 168 effect sizes (77%). Thus, the present meta-
analysis included 111 studies and 219 effect sizes in
total. An overview of the included studies and
effect sizes in this meta-analysis is provided in Sup-
porting Information (see Table 524).

Coding

To examine whether specific variables influenced
the relation between HIA and aggression child
characteristics and methodological characteristics
were coded for each effect size.

Methodological Characteristics

Methodological characteristics that were hypoth-
esized to influence the relation between HIA and
aggression were operationalized in following man-
ner:

Type of stimulus presentation. ~ Type of stimulus
presentation was used as an indicator of the level
of emotional engagement and coded categorically.
Categories consisted of hypothetical stories read by
the participant, hypothetical stories read to the par-
ticipant (e.g., read by experimenter, played from
audiotape), video-taped hypothetical stories, hypo-
thetical stories presented through pictures, cartoons
or illustrations, hypothetical stories presented
through both audio and pictures, cartoons or illus-
trations, hypothetical stories presented through
doll-play, real-time computerized interactions
between the participant and a presumed peer or
real-time interactions between the participant and a
real peer.

Provocateur’s status. ~ Provocateur’s status was
coded categorically. Categories consisted of the
provocateur in the presented social situation being
an unknown peer, a boy or girl from the neighbor-
hood or school, a classmate, a friend, or an enemy
of the participant.

Child Characteristics

Child characteristics that were hypothesized to
influence the relation between HIA and aggression
were operationalized in following manner:

Sociometric  status.  Sociometric status was
coded categorically. Categories consisted of effect
size was based on an aggressive-rejected sample
(samples consisting of aggressive-rejected children)
or an aggressive sample (samples where only
aggression was measured).



Function of aggressive behaviors. ~ Function of
aggressive behaviors was coded categorically. Cate-
gories consisted of aggression was measured as
reactive aggression or aggression measured as a
general construct.

Proportion of ADHD in the sample. — Proportion
of ADHD in the sample was coded as a continuous
variable representing the proportion of ADHD
diagnoses in the sample.

Additional Moderators

The additional moderators were coded as in the
2002 meta-analysis. Details are provided in Sup-
porting Information.

Inter-Rater Agreement

To make sure all studies were coded consistently,
the studies included in the original meta-analysis
were recoded for the present analysis.

To determine inter-rater agreement, 41 randomly
selected studies (of 111 studies; 37%) were coded by
a second rater. In case of rater disagreement, the two
raters discussed the discrepancy and tried to solve
this by consensus. In rear cases where no consensus
could be achieved, a third rater was asked to solve
the discrepancy. Cohens kappa'’s for categorical vari-
ables were calculated and satisfying, ranging from
0.74. to 1.00 (M = .83 and median = .80). Inter-rater
reliability of the coding of continuous variables was
examined with a two-way random-effect model,
absolute agreement, average-measures intra-class
correlations (ICCs). ICCs were good ranging from
0.66 to 0.90 (M =.79, median = .84 and SD = .11).
Frequency distributions of child- and methodological
characteristics are reported in Table 1.

Statistical Analysis

All study outcomes were transformed into Fisher
Z. Fisher Z is similar to a correlation coefficient, but
corrects for nonlinearity of extreme correlation coef-
ficients. Fisher Z calculations were derived from
reported test statistics and if required test statistics
were derived from reported means and standard
deviations. Subsequently, Fisher Z scores were re-
transformed into Cohen’s d to facilitate interpreta-
tion. According to Cohen (1988), a Cohen'’s d of 0.3,
0.5, and 0.8 represents, respectively, a small, med-
ium, and large effect size.

We applied a multilevel modeling approach using
the “metafor” package (Viechtbauer, 2010) of the R
Statistical Software version 3.0.2. A multilevel
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modeling approach allows to derive multiple effect
sizes from each study by modeling dependency in
effect sizes (Van den Noortgate, Lopez-Lopez,
Marin-Martinez, & Sanchez-Meca, 2013). To account
for dependency in effect sizes, a three-level meta-an-
alytic model was estimated. A three-level meta-ana-
lytic model estimates sample variance for each effect
size on Level 1, variance in effect sizes within studies
on Level 2, and variance in effect sizes between stud-
ies on Level 3 (Hox, 2002; Wibbelink & Assink, 2015).
The standard errors of the coefficients in the three-
level meta-analytic models were estimated with the
Knapp and Hartung (2003) method. Parameters were
estimated using Restricted Maximum Likelihood
estimation (Wibbelink & Assink, 2015). Analyses
were conducted in four steps.

1. We first tested whether the overall mean
effect size significantly deviated from zero.

2. Two log-likelihood ratio tests were used to
evaluate whether estimating within-study vari-
ability (Level 2) and between-study variability
(Level 3) in effect sizes significantly improved
model fit. Subsequently, the Higgins and
Thompson (2002) method was used to demon-
strate how much variance in effect sizes was
due to sampling variability (Level 1), within-
study variability (Level 2), and between-study
variability (Level 3).

3. The influence of multiple moderators on the
relation between HIA and aggression was ana-
lyzed using a multilevel mixed-effect model.
Since including multiple moderators in one
model inflates the Type II error rate, separate
three-level mixed-effect models were fitted for
each moderator separately. Subsequently, sig-
nificant moderators were fitted in a three-level
mixed-effect model to address possible con-
founding among moderators. A multi-model
inference approach was used to fit each possi-
ble model including none, one, and up to all of
the selected moderators to the data and com-
pare the goodness of fit of each model using
Akaike information criterion values (see Burn-
ham & Anderson, 1998). This method allows to
examine the relative importance of each predic-
tor when taking all possible models into con-
sideration. Dependence in study characteristics
prohibited to examine higher order interaction
effects, as several combinations of child- and
methodological characteristics often occurred
and others rarely or never occurred.

4. Fourth, since the previous meta-analysis
showed a significant effect of aggression
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severity on the relation between HIA and
aggression, and to avoid confounding
between aggression severity and other moder-
ators, subset analyses were run for each of the
three aggression severity groups separately
(i.e., nonreferred children with normal aggres-
sion scores, nonreferred children with extreme
aggression scores, clinically referred aggres-
sive children). Findings from these subset-
analyses corresponded to the main study find-
ings and are therefore only reported in Sup-
porting Information.

Publication Bias

The fail-safe N method is frequently used in
meta-analyses (e.g., in the 2002 HIA meta-analysis),
but has been criticized for not providing a valid
assessment of publication bias and its statistical
weakness (e.g., Becker, 2005; McDaniel, Rothstein,
& Whetzel, 2006). It remains unclear whether a fun-
nel plot, weighted Egger’s test, and the trim and fill
method are informative indicators of publication
bias in heterogeneous data sets (e.g.,, Coburn &
Vevea, 2015, Van Assen, Van Aert, Nuijten, &
Wicherts, 2014).

To handle publication bias we therefore tried to
include as many effect sizes derived from unpub-
lished data as possible. This effort resulted in 66
effect sizes derived from unpublished data of 219
effect sizes total (30.1%). Unpublished data were
not only operationalized as each effect size derived
from unpublished studies, but also as each effect
size derived from published studies where addi-
tional information needed to be provided by the
authors. If publication bias was present it would
be expected that effect sizes derived from unpub-
lished data were smaller than effect sizes based on
published data. However, the results showed that
effect sizes derived from unpublished data were
actually larger than effect sizes derived from pub-
lished data (d =040 vs. d=0.31, p=.128) and
thereby indicated no effect of publication bias
toward null-findings. In addition, using a strict cri-
terion where unpublished data were operational-
ized as each effect size derived from unpublished
studies (e.g., dissertations) showed no indication of
publication bias toward null-findings. This strict
criterion resulted in 16 effect sizes derived from
unpublished studies (7.3%) and results demon-
strated that effect sizes derived from unpublished
data were significantly larger than effect sizes
derived from published data (d = 0.54 vs. d = 0.31,
p = .014).
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Funnel Plot

Figure 2 shows a funnel plot of the effects.
Although this was not used as an indicator of publi-
cation bias, it allows to evaluate whether there is a
pattern in the data. A weighted Egger test demon-
strated that effect sizes were not distributed in sym-
metrical manner across the funnel (r.=.16,
p <.001). Larger studies were mainly distributed
around the overall mean effect size, whereas smaller
studies were more spread across the funnel. More-
over, the funnel plot demonstrated multiple data-
points fall outside of the funnel, indicating these
datapoints show significant heterogeneity in effect
size relative to its standard error. However, examin-
ing the leverage values and Cook’s distance of the
datapoints demonstrated none should be considered
as outliers or indicate excessive influence on the
results. In addition, the funnel plot showed a gap on
the bottom left, indicating that relatively large posi-
tive effect sizes combined with a large standard
error were more often observed than negative effect
sizes with a large standard error. A plausible expla-
nation might be that larger positive effect sizes were
derived from clinically referred aggressive samples
which in general showed larger effects (d = 0.48)
and consisted of a smaller sample (mean N = 103)
than studies with nonreferred aggressive samples
(respectively, d = 0.27 and mean N = 379).

Results
Owerall Effect Size

Two hundered and nineteen effect sizes from 111
studies with 29.272 participants were included in
this meta-analysis. Figure 3 shows the distribution
of effect sizes. One hundred and eighty-six of 219
effects were in the hypothesized direction. The
overall weighted mean effect size was d = 0.33,
which significantly deviated from zero, SE = .03, ¢
(218) = 12.16, p < .001, 95% CI [0.28, 0.39]. Thus,
overall results demonstrated a robustly significant,
modest positive association between childhood
agression and HIA.

However, this mean effect size should be inter-
preted with care, because effect sizes varied signifi-
cantly between studies. The test for residual
heterogeneity of the main-effect model showed there
was significant heterogeneity in effect sizes not
explained by the model, Q(218) = 748.57, p < .001. In
addition, two likelihood ratio tests demonstrated that
effect sizes differed significantly within, (1) = 7.68,
p = .006, and between studies, y*(1) = 48.57, p < .001.
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Figure 2. Funnel plot with Fisher’s Z transformed Cohen’s d. On the y-axis are the standard errors of the effect sizes, with smaller
standard errors representing larger sample sizes. On the x-axis are the associations between childhood hostile intent attribution and

aggression.

Subsequently, the distribution of the total variance in
effect sizes across the three levels was examined. The
percentage of the variance in effect sizes explained by
sampling variability was 23.68%. The percentage of
the variance in effect sizes explained by differences
within studies (within-study variability) was 7.42%.
The percentage of the variance in effect sizes
explained by differences between studies (between
study variability) was 68.90%. The two likelihood
ratio tests and test for (residual) heterogeneity indi-
cated that specific child- and methodological

characteristics could possibly explain the variability in
effect sizes. Therefore planned univariate moderator
analyses were conducted.

Moderator analyses

The statistics for the test of the moderators (Qy)
and statistics for the test of residual heterogeneity
(Qp) are reported in Supporting Information (see
Table S2). For all the moderators the test of residual
heterogeneity was significant, demonstrating there
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Figure 3. Distribution of effect sizes.

was still unexplained variance in effect sizes
beyond each moderator.

Emotional Involvement

To examine whether effect sizes were dependent
on emotional involvement, moderation by type of
stimulus presentation was tested. Mean effect sizes
derived from self-read (d = 0.44), auditorial
(d = 0.36), pictorial (4 = 0.25), audiotorial and pic-
torial (d = 0.27), videotaped hypothetical stories
(d =0.23), and real-time interactions with a real
peer (d = 1.33) significantly deviated from zero.
The mean effect sizes derived from real-time com-
puterized interactions with a presumed peer
(d=0.36) and hypothetical stories presented
through doll-play (4 = 0.27) did not deviate from
zero, indicating there was no relation between
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12 13 14 16 17 19

HIA measured through these types of stimulus
presentation and aggression. The mean effect size
of HIA measured through real-time interactions
with a real peer was significantly larger than the
mean effect sizes of all other types of stimulus
presentation (vs. self-read, p = .013; vs. auditorial,
p = .006; vs. pictorial, p = .004; vs. audiotorial and
pictorial, p =.003, vs. videotaped, p = .002; vs.
real-time computerized interactions with a pre-
sumed peer, p = .033; vs. doll-play, p = .016). The
mean effect size of HIA measured through self-
read hypothetical stories was significantly larger
than the mean effect size derived from videotaped
hypothetical stories (p = .024). The coefficients for
the type of stimulus presentation are reported in
Supporting Information (see Table S3). Thus, in
line with our hypothesis, results on the type of
stimulus presentation indicate that the strength of
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the relation between HIA and aggression increased
with the level of emotional involvement the social
situations elicited.

HIA Toward Familiar Versus Unfamiliar Others

To examine whether the relation between HIA
and aggression is present in situations with both
familiar and unfamiliar others, but stronger in situa-
tions with disliked others encountered in previous
problematic social encounters, moderation by
provocateur’s status was tested. Results showed
that the relation between HIA and aggression sig-
nificantly deviated from zero for all types of provo-
cateur’s status (d = 0.25-0.41). However, no
differences between types of provocateur’s status
were found (p =.539). Thus, contrary to our
hypothesis, results on the provocateur’s status indi-
cate that the strength of the relation between HIA
and aggression was not dependent on the familiar-
ity of peers.

HIA in Aggressive-Rejected and Aggressive Samples

To examine whether the relation between HIA
and aggression is present in aggressive-rejected and
aggressive samples, moderation by sociometric sta-
tus was tested. The mean effect sizes of aggressive-
rejected samples (d = 0.61) and aggressive samples
(d =0.30) both significantly deviated from zero.
Results showed that in both kinds of samples there
was a small to moderate positive association
between HIA and aggression. In addition, the mean
effect size of aggressive-rejected samples was signif-
icantly larger than the mean effect size of aggres-
sive samples (p <.001). The coefficients for
sociometric status are reported in Supporting Infor-
mation (see Table S4). Thus, in line with our
hypothesis, results indicate that the relation
between HIA to peers and aggression existed irre-
spective of the sociometric status of participants,
and was stronger for children who are both aggres-
sive and rejected.

HIA and Reactive Aggression

To examine whether the relation between HIA
and aggression is stronger for reactive aggression,
moderation by function of aggression was tested.
Results showed that the relation between HIA and
aggression significantly deviated from zero for both
reactive aggression (4 = 0.36) and aggression mea-
sured as a general construct (d = 0.33). However,
no differences between the types of aggression

function were found (p = .602). Thus, contrary to
our hypothesis, results indicate that the relation
between HIA and aggression was not stronger for
reactive aggression than for aggression in general.

HIA and Proportion of ADHD Diagnosis in the Sample

To examine whether the strength of the relation
between HIA and aggression increased with the
proportion of ADHD diagnoses in the aggressive
sample, moderation by ADHD comorbidity was
tested. The association between HIA and aggression
was not dependent on the percentage of ADHD
diagnoses in the sample (p = .958). Thus, contrary
to our hypothesis, results indicate that the strength
of the relation between HIA and aggression did not
increase with the proportion of ADHD comorbidity
in the aggressive sample.

Exploratory Analyses of Moderators

Consistent with the findings in the meta-analysis
of De Castro et al. (2002) , effect sizes in the current
meta-analysis were larger in samples with more
severe behavioral problems. Moreover, aggression
assessed by a staff-member was associated with
higher effect sizes than all other types of infor-
mants, except for aggression assessed by an obser-
ver. In addition, results demonstrated that effect
sizes were larger when more reliable HIA measures
were used. For the other exploratory moderators no
effects were found. For details see Supporting Infor-
mation.

Multi-Model Inference: Selection of Moderators

To examine whether moderators explained sig-
nificant variance in effects size over and above the
effects of other moderators, we used a multi-model
inference approach. This procedure resulted in 74
effect sizes (of 219) used for estimating all possible
models. Results demonstrated that moderators were
too confounded to distinguish unique effects of
moderators when multiple models were taken into
account (see Supporting Information for details).

Discussion

Social-cognitive theories propose a relation between
HIA and aggression in children and specific moder-
ators of this relation. This meta-analysis found an
overall modest positive association between



childhood HIA and aggression (mean effect size
d = 0.33). However, this mean effect size should be
interpreted with care, because effect sizes varied
significantly between studies. As expected, the rela-
tion between HIA and aggressive behavior was
found to be stronger in emotionally engaging situa-
tions, and not to be limited to interactions with
known peers, nor to rejected-aggressive children,
nor to reactive aggression, nor to a comorbid
ADHD diagnosis. In line with the previous meta-
analysis (De Castro et al., 2002), results showed that
the association between childhood HIA and aggres-
sion is stronger in more severely aggressive sam-
ples. In addition, the exploratory moderator
analyses demonstrated that the strength of the asso-
ciation between HIA and aggression was dependent
on the reliability of the HIA measures and the type
of informant to assess aggression.

We tested specific hypotheses about moderators
of the relation between HIA and aggression in chil-
dren. The first hypothesis stated that the relation
between HIA and aggression is stronger in emo-
tionally engaging situations. In line with our
hypothesis, effect sizes derived from real-time inter-
actions with a real peer were very large (d = 1.33),
and significantly larger than for other types of stim-
ulus presentation. However, it should be mentioned
that only three effect sizes derived from two differ-
ent studies concerned real-time interactions with a
real peer. Almost 98% of the effect sizes were
derived from studies using hypothetical stories to
measure HIA. Although hypothetical stories were
presented in different formats (e.g., auditioral, pic-
torial, videotaped), their effect sizes were relatively
small (d = 0.23-0.44). The findings seem to be in
line with SIP models that postulate that HIA in
aggressive children is particularly present in per-
sonally involving and emotionally engaging situa-
tions (Dodge, 1991).

Methodologically, it is important to note that
results only showed a large effect for real-time
interactions with a real peer and not computerized
real-time interactions with a presumed peer. A
plausible explanation could be the lack of observa-
tions for computerized real time interactions (two
effect sizes from one study), which could have
resulted in an unreliable estimate of the true effect
size. Another explanation could be that this study
assessed computerized real-time interactions with a
presumed peer through a race-car game (Yaros,
Lochman, Rosenbaum, & Jimenex-Camargo, 2014).
This type of stimulus presentation might not have
elicited sufficient levels of emotional engagement to
evoke strong HIA, because the peer’s behavior may
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have been considered legitimate in the gaming con-
text. In sum, the findings on the type of stimulus
presentation suggest that particularly social interac-
tions that evoke sufficient emotional engagement
elicit the automatic and emotional processes that
activate HIA. This finding has implications for clini-
cal practice, since it implies that CBT should assess
and target HIA in emotionally engaging situations.

The second hypothesis stated that the relation
between HIA and aggression is present in social sit-
uations with both unfamiliar and familiar others. In
addition, we expected this relation to be stronger
in situations with disliked others encountered in
previous problematic social situations. Results
demonstrated that the relation between HIA and
aggression was present irrespective of the provoca-
teur’s familiarity. Results did not show that the
relation between HIA and aggression was stronger
in social situations with disliked others who chil-
dren had encountered in previous problematic
social situations. This finding might suggest that
HIA is not context-specific. However, another
explanation could be the lack of observations (four
effect sizes from three studies) on HIA toward dis-
liked others encountered in previous problematic
social interactions, which could have resulted in
unreliable estimates. Nonetheless, the findings seem
to be in line with social-cognitive theory that pro-
poses that the tendency to attribute hostile intent
others derives from a general cognitive disposition
toward both known and unknown others. For clini-
cal practice this implies that CBT interventions
could target a general cognitive disposition to
establish significant and prolonged changes in SIP
and subsequent behaviors across a wide range of
contexts.

The third hypothesis stated that the relation
between HIA and aggression is present irrespective
of the sociometric status of participants, yet would
be particularly pronounced in aggressive-rejected
samples. Results showed support for this hypothe-
sis and demonstrated that the relation between HIA
and aggression was present in both aggressive-re-
jected and generally aggressive samples, however,
was stronger in aggressive-rejected samples. This
finding supports the assumption that HIA derives
from a general cognitive disposition that guides
information processing across a broad range of con-
texts. In addition, since our meta-analysis only
included studies that used social situations with
peers to measure HIA, the finding that the relation
between HIA and aggression was stronger in
aggressive-rejected samples might indicate that the
relation between HIA and aggression is stronger
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in situations that match specific memories of rejec-
tion by peers. For clinical practice this implies that
CBT could possibly be more effective when HIA is
targeted in contexts similar to specific memories of
aversive social experiences.

The fourth hypothesis stated that the relation
between HIA and aggression is stronger when
aggression is operationalized as reactive aggression.
Results did not support this hypothesis and demon-
strated no difference in effect sizes based on aggres-
sion measured as reactive aggression or as a
general construct. An explanation could be the
method used for the coding of this variable. Since
empirical research suggests that the majority of
aggressive children (Dodge, Lochman, Harnish,
Bates, & Pettit, 1997) to some extent engage in reac-
tive aggressive behaviors, it may well be true that a
substantial part of the samples where aggression
was measured as a general construct, were primar-
ily reactive- or reactive-proactive samples. This
could have caused the null-result for this hypothe-
sis. Another explanation could be that the relation
between reactive HIA and aggression was based on
26 effect sizes and only one of these effect sizes was
derived from clinically referred aggressive samples.
Since aggression severity seems to contribute to the
strength of the relation between HIA and aggres-
sion it would be expected that the relation between
HIA and reactive aggression is particularly strong
in clinically referred aggressive samples. Although
the one effect size derived from clinically referred
aggressive samples was relatively large (d = 0.62), a
lack of observations prohibits from drawing firm
conclusions.

The fifth hypothesis stated that the relation
between HIA and aggression is stronger in aggres-
sive samples consisting of children with ADHD.
Results did not support this hypothesis and demon-
strated no effect of ADHD on the relation between
HIA and aggression. However, only 22 effect sizes
(10%) were based on samples where the presence of
a ADHD diagnosis was measured and the majority
of these samples were not fulllADHD samples. The
lack of observations on ADHD comorbidity could
have caused a lack of power to detect true effects
and thereby the null-findings for this moderator.
Another explanation could be that deficits in cogni-
tive capacities in ADHD children are similar to def-
icits in cognitive capacities in aggressive children.

Exploratory analyses showed that the strength of
the association between HIA and aggression signifi-
cantly increased with higher Cronbach’s o reliabil-
ity. Cronbach’s a’s were reported for only 97 of 219
effect sizes and ranged from 0.37 to 0.94, with a

mean of .73. In addition, since more than half of all
effect sizes were derived from studies that did not
report a Cronbach’s o for the HIA measure, it
remains unclear how the reliability of the HIA mea-
sure influenced effect sizes in these studies. It could
be that at least several studies that did not report a
Cronbach’s o for the HIA measure, used an unreli-
able instrument to measure HIA and thereby
reduced effect sizes. Thus, despite emphasis put on
the importance of reliability of HIA measures in the
previous HIA meta-analysis, still less than half of
the studies included reported a Cronbach’s o. This
seems cause for worry, as clinical decision making
should not depend on wunreliable measures or
idiosyncracies of particular vignettes chosen to
assess HIA. The finding that larger effect sizes were
associated with a higher Cronbach’s a, emphasizes
the importance for clinicians and researchers to
only use reliable instruments to adequately measure
HIA.

Exploratory analyses also demonstrated that the
the type of informant to assess aggression in chil-
dren moderated the assocation between aggression
and HIA. Results showed that aggression assessed
by a staff-member yielded larger effect sizes than
aggression assessed by all other type informants,
except for aggression assessed by an observer. The
latter might be due to a lack of observations (k = 2).
A plausible explanation for the fact that effect sizes
were larger in studies where aggression was
assessed by a staff-member might be that all these
studies (k = 5) were performed in clinically referred
aggressive samples. Since results demonstrated that
the severity of aggressive behavioral problems con-
tributes to the strength of the association between
childhood aggression and HIA, the larger effect
sizes for aggression assessed by a staff-member
might be explained by the severity of aggressive
behavioral problems for this subgroup.

Although the wunivariate moderator analyses
demonstrated that several moderators influenced
the relation between childhood HIA and aggres-
sion, a multi-model inference approach to combine
these moderators was not feasible. An explanation
might be that there was a strong interdependence
between child- and methodological characteristics,
where specific combinations of child- and method-
ological characteristics frequently, rarely, or never
occurred (e.g., real-time interactions for clinically
referred aggressive samples). As a result, modera-
tors were too confounded to distinguish unique
effects of moderators when taking multiple models
into account. Moreover, results demonstrated that
the predictors that yielded the largest effect sizes



consisted of relatively few observations. For exam-
ple, only 28 effect sizes (12.8%) were derived from
clinically referred aggressive samples, 17 effect sizes
(7.8%) from aggressive-rejected samples and only
three effect sizes (1.4%) from real-time interactions
with a real peer. The lack of observations on the
strongest predictors could also be an explanation
for the fact that a model without moderators
included best fitted the data.

The large amount of residual heterogeneity
seems to suggest that we did not capture important
moderators of effect yet. Perhaps surprisingly, SIP
theory is more specific about moderators of HIA
performance than current research methods cap-
ture. For example, this meta-analysis did not exam-
ine the effect of several demand characteristics of
HIA tasks that are implied by SIP theory. Cognitive
capacities are considered key moderators of SIP
(e.g., Dodge & Pettit, 2003) and tasks to measure
HIA may inadvertently differ in the cognitive
capacities they require for children. For example, to
understand the task and to indicate that they do
not interpret intentions as hostile (e.g., by requiring
complex words like “accidental” or “unintended”)
or the amount of working memory understanding a
task requires (e.g., remembering that you were the
actual target child in the vignette while watching a
video). In the current meta-analysis too few studies
assessed executive functioning (e.g., working mem-
ory) and this prohibited from adequately testing the
effect of this moderator. Therefore this meta-analy-
sis used IQ as an indicator of cognitive abilities.
However, this moderator did not show an effect.
Nonetheless, given that children differ greatly in
cognitive abilities, the presumed role of cognitive
abilities in SIP, and the methods used to measure
HIA varied considerably between studies, it could
be that this influenced the results. Systematically
studying (and varying) such test characteristics
would be highly informative in understanding the
roles of cognitive functioning in HIA.

Another moderator that was not measured in
this meta-analysis was social desirability. Since 98%
of the effect sizes were based on paper-pencil hypo-
thetical stories to measure HIA, it could be that
social desirability influenced participants” responses
in studies using hypothetical stories. More specifi-
cally, it could be that using a paper-pencil format
in an individual or group-based setting reminds
children of an exam or test and therefore children
may feel more reluctant to give socially undesirable
anwers. Another moderator that was not measured
and could have influenced results is socioeconomic
status (SES). Research indicates that low SES is
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associated with chronic stressors such as parental
psychopathology, deprived neighborhoods, and
social isolation (Baum, Garofalo, & Yali, 1999; Pin-
derhughes, Nix, Foster, & Jones, 2001). From a
schema-theory perspective it can be assumed that
these chronic stressors contribute to the develop-
ment and maintenance of hostile schemata and
thereby HIA (Nas, De Castro, & Koops, 2005). In
this meta-analysis, 137 effect sizes (63%) from 69
studies (62%) were based on samples from the Uni-
ted States, a nation with large socioeconomic
inequalities (e.g., gini index; Central Intelligence
Agency, 2009). It could be that effect sizes depend
on the magnitude of variance in SES both within
and between samples. Unfortunately, an insufficient
number of studies (k =5) included in the current
meta-analysis measured SES and this prohibited
from adequately testing the effect of this moderator.

Strengths and Limitations

An important strength of this meta-analysis is
that it included studies from over 40 years of
research on the relation between childhood HIA
and aggression, and applied a multilevel modeling
approach to analyze results. Multilevel model anal-
yses allow to correct for dependency in effect sizes
within studies and thereby allows to derive multi-
ple effect sizes per study (Van den Noortgate et al.,
2013). This resulted in 219 effect sizes based on the
relation between aggression in children and HIA. In
addition, this meta-analysis not only examined the
overall relation between childhood HIA and aggres-
sion, but also examined specific theory-driven mod-
erators of this relation. Thus, we obtained findings
that inform our understanding of when and how
HIA is related to aggression, with clear implications
for the nature of HIA.

An important limitation of this meta-analysis is
the strong interdependence between study character-
istics. In other words, many studies used similar
methodologies to measure HIA and aggression. As a
consequence, specific combinations of child and
methodological characteristics frequently, rarely, or
never occurred. The lack of observations for various
specific combinations of child and methodological
characteristics might have contributed to confound-
ing of moderators when included in one model. This
made it impossible to disentangle specific effects of
certain child and methodological characteristics. A
second limitation is that publication bias was only
addressed through one method. This method yielded
no indication for publication bias toward null-find-
ings, and the fact that effect sizes from unpublished
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data were larger than effect sizes from published
data could suggest true effect sizes in this meta-anal-
ysis were actually underestimated. More certainty
about publication biases could be attained when
multiple methods for testing publication bias become
available for multilevel meta-analyses.

Future Recommendations and Implications

The significant amount of residual heterogeneity
emphasizes the need for theory development and
research on the effects of specific combinations of
child- and methodological characteristics on the
relation between childhood HIA and aggression.
Therefore, future research may focus on testing a
variety of child and methodological characteristics
that are not frequently measured to date. To exam-
ine the effect of emotional engagement, researchers
could manipulate the level of emotional engage-
ment across presented social situations and directly
compare HIA in real-time interactions and HIA as
assessed through hypothethical stories using a
within-subjects design.

In addition, context specificity of HIA seems to
deserve more attention because of its relevance to
intervention. To further examine the effect of social
experiences on SIP in different contexts, future
studies may link experiences in specific contexts
(e.g., harsh parenting and peer rejection) prospec-
tively to HIA in the same and differing contexts
(e.g., with peers or adults) and manipulate the
provocateur’s status (e.g., unknown, friend, enemy)
and type of context (e.g., provocation, peer entry,
expectation, failure, unjust punishments). This
would allow to evaluate whether the relation
between HIA and aggression is stronger when the
current social situation matches specific memories
of previous aversive social experiences.

Last but not least, the current analysis did not
address malleability of HIA and its effects on
aggressive behavior. Experimental research on
moderators of the relation between HIA and
aggression may go hand in hand with experimental
micro trials testing specific ways to reduce HIA.
Recent studies suggest that HIA may be reduced
with relatively simple means, such as implicit cog-
nitive bias modification (Penton-Voak et al., 2013)
or parental instructed story reading (Van Dijk,
Poorthuis, Thomaes, & De Castro, 2018). Such
experimental manipulation of HIA may help under-
stand the dynamics of HIA and simultaneously
inform effective intervention.

Conclusion

In sum, the meta-analytical findings indicate that
HIA is a general cognitive disposition that guides
information processing across a broad variety of
contexts, including interactions with unknown
peers. The relation between HIA and aggression is
stronger in social situations that elicit sufficient
emotional engagement and for more severely
aggressive children. In addition, the relation
between HIA and aggression depends on the relia-
bility of HIA measures, but is not stronger for reac-
tive aggression or proportion of ADHD diagnoses
in the samples. Future research will further our
understanding of this key variable in the develop-
ment of aggressive behavior.
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