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Abstract

Coping Power is an evidence-based preventive intervention for youth with aggressive behavior problems that has traditionally
been delivered in small group formats, but because of concerns about potentially diminished effects secondary to aggregation of
high-risk youth, an individual format of Coping Power has been developed. The current study examined whether physiological
characteristics of the child may provide information about which intervention delivery format works best for that individual.
Indicators of sympathetic and parasympathetic nervous system functioning were examined in 360 fourth-grade children (65%
male; 76.4% self-reported African-American) who were randomly assigned to Group Coping Power (GCP) or Individual Coping
Power (ICP) (Lochman et al. 2015). Longitudinal assessments of teacher- and parent-reported proactive and reactive aggression
were collected through a 1-year follow-up. For children with higher initial levels of aggression, those with lower parasympathetic
functioning at pre-intervention showed greater reductions in teacher-rated proactive aggression in the ICP condition than the GCP
condition. For children with high parasympathetic functioning, there was no differential effect of intervention format. Regardless
of intervention format, youth with lower levels of sympathetic functioning at pre-intervention demonstrated greater reductions in
teacher-rated proactive aggression. These findings suggest that physiological indicators may be worth considering in future
studies examining which youth respond best to specific types of interventions.
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Recently, there has been interest in developing personalized
approaches to healthcare that take into consideration biologi-
cal, environmental, and lifestyle factors of the individual. This
may lead to more cost-effective interventions that target
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individuals most in need and their specific deficits. In this
study, we assessed biological factors that may influence how
youth respond to different types of interventions for aggres-
sion, as emerging research suggests that individual character-
istics of youth likely influence “what works for whom”
(Albert et al. 2015).

Several intervention programs focus on preventing behav-
ior problems in youth (Dodge 2009). However, for most of
these programs, effect sizes are modest; although some youth
respond well to the interventions, others remain at risk. One
factor that may reduce effectiveness for some youth is the
group format of the interventions. There are potentially nega-
tive effects of aggregating high-risk children into groups be-
cause of the opportunity for increased affiliation with deviant
peers (Dishion and Tipsord 2011). Involvement with deviant
peers increases the risk for adolescent problem behaviors
(Dodge et al. 2006). However, delivering interventions in in-
dividual sessions is significantly more time-intensive and
costly. With limited resources, intervention programs may
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not be provided to as many youth if delivered individually.
Also, some youth do well in group-based interventions and
may not need an individual format.

To move toward a precision prevention approach, which
involves targeting “precise” groups, we examined biological
factors that may predict which children do well in a group
intervention and which may benefit more from the individual
format. Coping Power is the intervention used in the present
study and is a rigorously tested school-based program to ad-
dress behavior problems in at-risk youth (Lochman and Wells
2002, 2003, 2004). It involves group sessions that take place
in schools, separate group sessions for parents, and supports to
teachers. Coping Power results in lower rates of substance use
and delinquency (Lochman and Wells 2003, 2004), reductions
in proactive (i.e., planned, instrumental) aggression, improved
social competence, and greater teacher-rated behavioral im-
provement (Lochman and Wells 2002).

Despite positive effects of Coping Power, it is likely that the
group-based format is not effective for all youth. Thus, Lochman
et al. (2015) conducted a controlled trial in which youth were
randomized to either the group-based Coping Power (GCP) or a
version with individually administered sessions (ICP). Although
all children showed reductions in teacher- and parent-reported
behavior problems at the end of a 1-year follow-up, improve-
ment on teacher-reported outcomes was greater for children re-
ceiving the individual version of the program. Furthermore, chil-
dren in the group condition with lower pre-intervention levels of
parent-rated inhibitory control showed less improvement over
the course of the intervention (Lochman et al. 2015).

Characteristics of the individual, such as levels of inhibito-
ry control, may help predict which type of intervention would
be best for a particular child, thus maximizing the cost-benefit
ratio. To date, most studies examining predictors of treatment
response have examined family level variables such as mater-
nal depression or behavioral comorbidities. However, numer-
ous lines of research indicate that autonomic nervous system
(ANS) functioning is associated with processes that may be
key to successful intervention responses, such as self-control,
sensitivity to reward and punishment, and responses during
peer interactions (Beauchaine 2001, 2015; Erath et al. 2012).
Skin conductance level (SCL) and respiratory sinus arrhyth-
mia (RSA) are two indicators of ANS functioning associated
with these processes and that may influence responsiveness to
the Coping Power intervention. Measurement of SCL and
RSA may help determine which intervention format (group
or individual) may be most suitable for a child.

SCL assesses sweat gland activity, which is an indication of
physiological arousal. Resting SCL is considered a marker of
the activity of the sympathetic nervous system (SNS), which
mobilizes an individual for “fight or flight” behavior
(Beauchaine 2001). Externalizing behavior has been associat-
ed with lower levels of SCL (Gatzke-Kopp et al. 2002), par-
ticularly when assessed at rest (Lorber 2004).

Low SNS functioning may result in fearlessness, increased
sensation seeking (Raine 1993), low levels of inhibition, and
low punishment sensitivity (Beauchaine 2001; Matthys et al.
2013), each of which may influence intervention response.
Low SNS functioning may particularly predict responses to
group-based interventions, as several studies have shown that
SNS activity moderates the effects of peer experiences on
externalizing behaviors (Gregson et al. 2014; Rudolph et al.
2010). Gregson et al. (2014) found that negative peer experi-
ences were associated with increased rates of parent- and
teacher-reported externalizing behaviors only among youth
who exhibited lower SCL reactivity. They suggest that lower
SNS functioning may reflect fearlessness, which may poten-
tiate retaliatory responses to negative peer experiences and
may reflect weaker self-control that could otherwise facilitate
more benign interpretations of stressful peer situations. They
also suggest that lower SNS functioning may indicate a lack of
awareness with peer stress experiences, limiting their ability to
learn from problem situations or develop skills to avoid esca-
lating conflicts in the future. Consistent with the idea that SNS
functioning may predict responding to group-based interven-
tions, Beauchaine et al. (2015) recently found that lower base-
line skin conductance predicted poorer treatment responses to
the Incredible Years intervention in preschool children with
ADHD. Although the age range is younger than Coping
Power, it involved group sessions that included many of the
same elements, such as following group rules, identifying/
expressing feelings, problem solving, teamwork, and devel-
oping social skills. Thus, SNS functioning may be useful in
predicting whether an individual will respond well to a group-
based intervention or whether an individual format would be
more effective.

RSA is an index of parasympathetic nervous system func-
tioning that is considered a valid and reliable peripheral mark-
er of self-regulation (Beauchaine 2015). RSA refers to the
ebbing and flowing of heart rate across the respiratory cycle.
When measured at rest, higher scores are thought to reflect
physiological flexibility and the ability to adapt to environ-
mental stressors (Fabes and Eisenberg 1997). Higher baseline
RSA is generally considered adaptive and associated with
better emotion regulation (Beauchaine 2001), although exces-
sive RSA reactivity has also been linked with social malad-
justment and anxiety (e.g., Gazelle and Druhen 2009). Fabes
and Eisenberg (1997) found that higher baseline RSA was
associated with less negative emotional arousal in response
to stressors and better coping. In preschool children, higher
baseline RSA has been associated with better attention regu-
lation in response to angry emotion, higher levels of prosocial
behavior (Clark et al. 2016), and better social functioning
(Eisenberg et al. 1995). Higher RSA may support calm atten-
tional focus and social engagement (Porges 2007b), which are
compatible with sensitive conversational interaction and
prosocial problem-solving. In contrast, lower RSA during
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social interaction is thought to reflect emotional arousal that is
less compatible with positive social engagement and more
compatible with social disengagement or defensiveness
(Erath et al. 2012; Hastings et al. 2008).

Thus, RSA may be an indicator of how youth fare in group-
based interventions for several reasons. First, children’s poor
self-regulation might augment peer contagion effects that
could occur in group interventions (e.g., avoiding situations
in which it may be challenging to say “no” is a self-regulation
strategy; Dishion and Tipsord 2011). Second, youth with poor
self-regulation may be more susceptible to distractions from
their peers, which may impede learning in the group. Finally,
youth who are less able to cope with negative arousal may be
more sensitive to potential provocations from peers, which
may affect their ability to positively engage with peers in the
group. Thus, RSA may be a biomarker for socioemotional
competence that may be useful in determining whether youth
would do well in a group-based intervention or not.

One study examined RSA as a moderator of responsive-
ness to a 22-week school-based intervention for kindergar-
teners with aggressive behavior (Gatzke-Kopp et al. 2015).
RSA reactivity in response to angry and happy film clips
was associated with behavioral change over 18 months. The
researchers suggest that RSA reactivity can illuminate impor-
tant individual differences in how children respond under spe-
cific emotional conditions that may provide insight into fac-
tors that make some children more or less vulnerable. No
associations were observed for resting RSA; however, the
authors note that associations with resting RSA are less con-
sistent in younger children and that resting RSA may be an
emergent property of development (Fortunato et al. 2013).

The goal of the present study was to examine whether pre-
intervention levels of SCL and baseline RSA predict respon-
siveness to Coping Power in the group compared to individual
format. Although we recognize the importance of assessing
reactivity, only baseline data was available at this time. Given
the number relevant relationships with resting measures, we
believe these variables are worthy of examination. Based on
the findings discussed above, we hypothesized that lower
baseline SCL and RSA would be associated with poorer inter-
vention responses, particularly in the group format.

Method
Sample

Children included in the analyses were drawn from a random-
ized controlled trial (RCT) examining the relative effective-
ness of group and individual formats of Coping Power. The
RCT involved 360 children recruited from 20 elementary
schools. Recruitment involved screening by teachers and par-
ents for eligibility; because teacher screenings have been
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found to be more predictive of later externalizing problems
(Hill et al. 2004), they were considered the primary screening
and were more stringent, whereas the parent screening was
used to exclude children who showed few signs of aggression
in the home setting. Fourth grade teachers completed the
Reactive and Proactive Aggression Questionnaire (RPQ;
Dodge et al. 1997) on each student in their classrooms.
Ratings were compiled across all 20 schools, and a cutoff
score corresponding to the 25th percentile was determined,
indicating moderate to high levels of aggressive behavior.

A randomized list of eligible children was created for each
school, and families were contacted according to their placement
on the list. Study procedures were described to families over the
phone, and face-to-face assessments were scheduled for interest-
ed families. The Behavior Assessment System for Children,
Second Edition (BASC-II; Reynolds and Kamphaus 1992)
Aggression scale (parent-rated) was the second screening.
Children whose parents rated them within the average range or
above on the BASC Aggression scale were invited to enroll in
the study. Families were contacted and assessed until six children
were enrolled at each school. Of the 1131 students eligible from
the teacher screening, 499 were successfully contacted. Of those,
139 were excluded because they did not schedule or missed the
initial appointment (45), did not pass the parent screening (41),
declined to participate (32), moved (15), were a sibling of anoth-
er participant (three), or had cognitive limitations (three).

Three annual cohorts were recruited, resulting in a total
sample of 360 participants. Of those, 94.4% (n =340) com-
pleted the physiological measurements prior to the interven-
tion. Of those, three had data that was unusable due to noise
and 87 recording errors that prevented determination of the
baseline period. The final sample included 250 participants
(125 in GCP, 125 in ICP). Assignment to condition was made
at the school level. Schools were paired on demographic fac-
tors (percent receiving free or reduced price lunch and percent
minority) and, within the pairs, one school was randomly
assigned to each condition. There were no differences in pro-
portion of gender, x> =0.01, p =.90, race, x> =0.04, p = .85,
or pre-intervention scores on the teacher-rated RPQ screening
measure, #(358)=.09, p=.92, between individuals who had
usable physiological data and those who did not.

The mean age of the children was 9.72 (SD =0.62), 64.8%
were boys, 76.4% identified as African American, 20% as
Caucasian, and 3.6% identified as Hispanic or “Other.”
Regarding yearly family income, 12.2% of parents reported
none, 21.7% less than $15,000, 30.6% between $15,000 and
$29,999, 19.4% between $30,000 and $49,999, and 16.1%
greater than $50,000.

Intervention

Coping Power is an evidenced-based manualized intervention
(Lochman et al. 2008) designed to target key social-cognitive
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deficits in children with aggression. It addresses social
information-processing distortions (e.g., hostile attributional
biases) and deficiencies (e.g., dominance and revenge-
oriented social goals; problem solving that relies on direct
action strategies rather than verbal assertion or help seeking).
It also addresses tendencies to become overaroused, especially
when angry, when social problems are perceived. Using
cognitive-behavioral strategies, children are taught to use so-
cial problem-solving, goal-setting, and emotional regulation
skills. The full curriculum includes a parenting component,
but it was not implemented in this study. For both ICP and
GCP conditions, students attended 32 weekly meetings at
school, beginning in the fall of fourth grade and continuing
through fifth grade.

Group Coping Power (GCP) GCP groups included the six chil-
dren enrolled in the project at each GCP school. Sessions were
scheduled for 50-60 min and were co-led by a Coping Power
staff member and another clinician (e.g., graduate student,
school counselor). Group leaders remained the same through-
out children’s involvement in the program. The majority of the
groups were mixed gender; two of the 30 groups consisted of
all boys. The GCP and ICP curricula covered the same con-
tent, though specific activities were tailored for each condition
(e.g., children in GCP had opportunities to practice specific
skills through role plays with their peers and received feed-
back from their peers at the end of each session). Children in
GCP also participated in monthly individual meetings (ap-
proximately nine individual sessions total, lasting 15-30 min
each), consistent with the standard Coping Power curriculum,
which were included to build rapport, assess comprehension
of material, and address individual issues.

Individual Coping Power (ICP) Children in the ICP condition
met one-to-one with a Coping Power staff member for 32 30-
min sessions, which included interactive activities (e.g., role
plays) between the student and the Coping Power leader, rath-
er than with peers (as in GCP).

Twenty Coping Power leaders were responsible for deliv-
ering content, plus several co-leaders. All Coping Power
leaders were involved in the delivery of both conditions.
Leaders participated in a 6-h initial training and then met
weekly for group supervision meetings.

Procedure

Questionnaire Data Pre-intervention (time 1) measures were
completed with children and parents at the time of enrollment.
Students and parents completed mid-intervention assessments
(time 2) in the summer after fourth grade. Post-intervention as-
sessments (time 3) were completed in the summer after fifth
grade. One-year follow-up assessments (time 4) were completed
after sixth grade. Most assessments took place in participants’

homes. Children and parents were interviewed separately by
research staff members blind to the children’s condition assign-
ment. Parents received $50 for each assessment interview and
children received $10. Teachers provided data for times 1, 3, and
4. Teachers received $10 for each student assessed.

Physiological Measures Physiological measures were collect-
ed at pre-intervention (time 1). A BioLog™ recorder was
administered to measure heart rate and skin conductance. It
was attached to participants through bioelectric and transducer
input assemblies. To measure heart rate and interbeat intervals
(collected to determine RSA), one electrode was placed above
the right collarbone, another behind the left knee, and a refer-
ence electrode was placed on the right side of the neck. To
measure SCL, electrodes were placed on the volar surface of
the distal phalanx of the first and third fingers on the partici-
pant’s non-dominant hand.

Following the placement of the electrodes, each participant
watched a 3-minute video. The video depicted scenery and
was meant to be neutral and unlikely to elicit an emotional
reaction. We elected to have participants watch a video rather
than sitting quietly because it gave them something to watch
and attend to, thus minimizing the likelihood that they would
fidget or talk. Baseline RSA and SCL were calculated using
data collected during the last 60 s of the video, giving them
time to acclimate to the testing equipment.

RSA was derived from techniques in the manual Inter-
Beat-Interval Editing for Heart Period Variability Analysis:
An Integrated Training Program with Standards for Student
Reliability Assessment (Porges 2007a). This manual was de-
signed for use alongside the CardioEdit and CardioBatch
computer programs. Porges’ vagal tone method of calculating
RSA is empirically supported (Denver et al. 2007; Grossman
et al. 1990; Porges 2007b). For a detailed description of the
Porges-Bohrer Method, see Lewis et al. (2012). The first pro-
cedure involved cleaning interbeat interval data collected
using the Biolog. As per procedures outlined in the manual,
each participant’s heart rate data was hand edited using the
CardioEdit program in order to remove any unwanted arti-
facts. Artifacts are errors in the interbeat interval data that
are likely due to the digitizing process of the data or to phys-
iological anomalies. After data cleaning, RSA was extracted
from one of the predominant rhythms exhibited in the data via
computations of the participant’s heart period series using the
CardioBatch computer software. Mean RSA was quantified
for the 60-s baseline period. SCL data was processed using
Ledalab. Artifacts were removed and the average SCL over
the 60-s period was calculated.

Measures

Reactive and Proactive Aggression Questionnaire (Dodge and
Coie 1987; Dodge et al. 1997) Parents and teachers completed
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a six-item measure of proactive and reactive behavior.
Previous studies have found adequate internal consistency
for the RPQ (Vitaro et al. 2006). In the current sample,
parent-rated reactive and proactive aggression scales demon-
strated Cronbach’s alphas of .71 and .80, respectively; alphas
for teacher-rated reactive and proactive aggression were .84
and .88, respectively. The measure includes three items
reflecting reactive aggression (e.g., “when this child has been
teased or threatened, he or she gets angry easily and strikes
back”) and three items reflecting proactive aggression (e.g.,
“this child threatens or bullies in order to get his or her own
way”). Teachers and parents rated each item on a scale labeled
“Never True,” “Rarely True,” “Sometimes True,” “Usually
True,” and “Almost Always True.”

Analytic Strategy

For this study, a three-level linear growth curve model was
constructed by using HLM 7.0 with full maximum likelihood
(FML) estimation method (Raudenbush and Bryk 2002). The
times of measurement was level 1, individual child character-
istics were level 2, and nested within the intervention units
(i.e., school) was level 3. The individual growth trajectories
were fitted in the level 1 model. Each child’s outcome scores
were modeled as a function of time. For teacher outcomes, the
data collection dates at each wave were very close in time.
Therefore, the time variable for teacher outcomes is 0 as base-
line, 1 as post-intervention, and 2 as 1-year-follow-up. For
parent outcomes, the data collected with each wave were
spread across several months, so we took the actual time in-
terval from baseline as the time variable, with setting baseline
to 0. Each of the growth parameters in the level 1 model has a
substantive meaning and was estimated in the level 1 model.
The intercept was as initial status at baseline. Time slope was
the linear change rate over time in each growth trajectory.

Atlevel 2, the person level and child characteristic (gender,
race, teacher-rated RPQ screening score, RSA, and SCL) were
entered as control variables in the intercept, and child charac-
teristic (gender, race, teacher-rated RPQ screening score,
RSA, and SCL, and the interaction terms RSA, and SCL with
teacher-rated RPQ screening score) was examined as a poten-
tial moderator of the child’s rate of change and effect of inter-
vention on behavior outcomes over time at level 1 model.
Child characteristics were group mean centered. The intercept
and time slope were treated as random effects at level 2.

ICP and GCP intervention conditions (ICP =1 and GCP =0)
were randomly assigned to schools, and the school received the
same intervention condition in three successive years (cohorts).
Atlevel 3, we controlled intervention condition on intercept and
detect effects of children’s characteristics on intervention (indi-
cating interactions of intervention and child’s characteristic) on
child’s behavior change rate. The intercept was random effect at
level 3, and all interaction effects were fixed effects.
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The three-level growth curve model captured children’s
behavior outcome changes over time in two growth parame-
ters (intercept, time slope), the variation in the growth param-
eters was partitioned, (a) the variation among children within
intervention unit (school) was captured in the level 2 model,
and (b) the variation among intervention units is represented
in the level 3 model.

For models in which control variables (gender, race,
teacher-rated RPQ screening score) were not significant, these
variables were removed from final models.

Results

Table 1 provides the means and standard deviations from the
behavioral outcome variables and from the physiological var-
iables by intervention condition at each time point. Zero-order
correlations between variables can be found in Table 2. Boys
and girls did not differ significantly on baseline SCL (¢=1.3,
p=.20) or RSA (t=—1.3, p=.19). RSA values were similar
to those found in previous studies using the same method of
calculation (Porges et al. 2013; Sijtsema et al. 2011; Vaughan
Van Hecke et al. 2009).

We first examined associations between aggression and RSA.
RSA was not associated with levels of proactive or reactive
aggression at time 1 or with changes in aggression in response
to the intervention (with both formats combined) (Table S1). A
quadratic relationship was also tested, but this was also not sig-
nificant for teacher or parent reports (all ps >.29).

Contrary to hypotheses, we did not find an interaction be-
tween time 1 RSA and intervention format in predicting changes
in teacher- or parent-rated proactive aggression or teacher-rated
reactive aggression. However, RSA interacted with intervention
format in predicting changes in parent-rated reactive aggression
(Fig. 1). Follow-up growth-curve models were run separately for
the individual and group conditions. In the individual condition,
youth with lower RSA demonstrated greater reductions in
parent-rated reactive aggression (p <.05); the effect size was
small, d=0.34 (median split for RSA). In the group condition,
the effect of RSA was not significant, p = .31; however, the effect
size was similar, d =— 0.40 but in the opposite direction (median
split for RSA). We also ran follow-up models with the sample
divided by high and low RSA (median split). The effect of
intervention format was not significant for either high RSA,
p=.30,orlowRSA, p =.18. It should be noted that by arbitrarily
dividing groups based on RSA for these analyses and running
three-level models involving intervention group, we had less
power to detect effects because most of the intervention groups
were split (unlike the models divided by intervention format).

A three-way interaction was observed between time 1
RSA, teacher-rated RPQ screening score (i.e., initial levels
of aggression), and intervention format on changes in
teacher-rated proactive aggression, p=.021. As shown in
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Table 1 Mean and standard deviations of behavioral and physiological outcomes across time
Measure Time 1 Time 2 Time 3 Time 4
M SD N M SD N M SD N M SD N

Coping Power: group format
Proactive aggression

Teacher-rated 232 1.09 123 - - - 1.70 0.82 114 1.93 1.14 105

Parent-rated 4.40 223 125 4.42 2.26 125 4.19 1.98 114 4.13 1.94 112
Reactive aggression

Teacher-rated 3.64 0.96 123 - - - 2.98 1.11 114 292 1.28 105

Parent-rated 9.71 2.76 125 8.77 3.12 125 8.24 2.88 114 7.96 2.82 112
SCL 7.12 5.44 125 - - - - - - - - -
RSA 7.46 1.09 114 - - - - - - - - -
Coping Power: individual format
Proactive aggression

Teacher-rated 2.56 1.06 121 - - - 2.09 1.09 112 1.84 1.04 97

Parent-rated 4.90 2.58 125 4.75 2.42 124 471 2.61 113 4.99 2.69 103
Reactive aggression

Teacher-rated 3.70 0.93 121 - - - 3.01 1.10 112 2.74 1.18 97

Parent-rated 10.39 3.11 125 9.40 3.01 124 8.81 3.13 113 9.16 3.43 103
SCL 7.62 5.58 125 - - - - - - - -
RSA 7.54 1.26 116 - - - - - - - -

Teacher ratings of proactive and reactive aggression were not collected at time 2. Teacher ratings reflect the mean of the items on the scale whereas parent
ratings reflect the sum. SCL, skin conductance level; RSA, respiratory sinus arrhythmia

Fig. 2, for individuals who had low RSA and high screening
scores, those receiving the individual format showed reduc-
tions in teacher-rated proactive aggression, whereas those re-
ceiving the group format did not. For those with low RSA and
low screening scores, there was little difference in responses to
the group versus individual format. For youth with high RSA,
the patterns of effects looked similar between those receiving
the individual and group format. There was a trend toward a
main effect of screening score, p = .10, with those who started
with higher screening scores showing a greater reduction in
teacher-rated proactive aggression than those with moderate
screening scores, but there was no interaction between screen-
ing score and intervention format, p = .91.

As a follow-up, a direct examination of the effect of inter-
vention format on change in teacher-rated proactive aggression
for individuals with high screening scores revealed a significant
effect of intervention format on time slope, p <.05. The effect
size for the change in time slope (e.g., the change rate) was
large, d =— .97. Using the procedures outlined in Preacher et al.
(2006) for examining regions of significance in multilevel
modeling, we found that for individuals with high RSA and
high screening scores, the simple slope of the relationship be-
tween time and teacher-rated proactive aggression was signifi-
cant for all screening scores except for those below the second
percentile of the sample. For individual with low RSA and high
screening scores, there was no region in which the simple slope

of the relationship between time and teacher-rated proactive
aggression was significant.

For analyses involving SCL, we found a trend-level associ-
ation between time 1 SCL and lower levels of teacher-, but not
parent-rated proactive aggression at time 1, p = .084 (Table S2).
SCL was not associated with teacher- or parent-rated reactive
aggression at time 1. Lower time 1 SCL was associated with a
greater reduction in teacher-rated proactive aggression over the
course of the intervention, p =.024. Time 1 SCL was not asso-
ciated with changes in teacher-rated reactive aggression or
parent-rated proactive or reactive aggression.

Consistent with our hypotheses, a trend-level interaction
was observed between time 1 SCL and intervention condition,
p=.099; SCL was not associated with response to the interven-
tion in the individual condition, but in the group condition,
those with higher pre-intervention SCL showed less of a reduc-
tion in teacher-rated proactive aggression. Contrary to hypoth-
eses, there were no interactions between SCL and intervention
condition in predicting changes in teacher-rated reactive ag-
gression, or parent-rated proactive or reactive aggression.

Discussion

In this study, we examined pre-intervention RSA and SCL as
predictors of response to two formats of an empirically
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Table 2 Zero-order correlations between variables
1 2 3 4 5 6 7 8 9 10 11 12 13
1. T1 SCL
2.T1 RSA -17"
Teacher ratings
3. T1 proactive -.09 .06
4. T1 reactive -.06 -.07 63"
5. T3 proactive 03 .00 257 207
6. T3 reactive 03 -09 18" 327 63
7. T4 proactive 07 -05 a7 A7 417 39"
8. T4 reactive -.09 02 267 28" 317 50" 68"
Parent ratings
9. T1 proactive -.03 .04 12 A7 28 217 217 267
10. T1 reactive -.03 -07 13" 227 16" 207 .05 287 567
11. T3 proactive .02 .04 .03 02 14 15" 15" .10 287" 38"
12. T3 reactive .05 01 207 207 247 297 .09 16" 6177 537 60"
13. T4 proactive .09 .00 197 12 18" 16" .16 16" 577 357 667 48"
14. T4 reactive .05 -08 16" A97 3177 307 247 257 517 507 44T 4™ 567

RSA, respiratory sinus arrhythmia; SCL, skin conductance level
“p<.05
“p<.01

supported intervention. Growth curve analyses indicated that
pre-intervention RSA and SCL both were associated with
changes in reactive and proactive aggression in response to
intervention, but effects were not consistent across parent and
teacher raters. For children who started out with particularly
high levels aggression, RSA differentially predicted
responding to the group versus individual format of the inter-
vention. For children with low RSA, the children with high

00N — GCP, LowRSA
AN — GCP, High RSA
s, M = = ICP, LowRSA

— — ICP, HighRSA

9.44 4

8.88 1

8.32 1

Parent-rated reactive aggression

7.76

Time 1 Time 3 Time 4

Time

Fig. 1 Changes in parent-rated reactive aggression from pre-intervention
(time 1) to the 1-year follow-up (time 4) for youth receiving the group
format (GCP) or individual format (ICP) of the Coping Power
intervention. The interaction between intervention format and RSA was
significant. The figure depicts individuals the 25th and 75th percentile for
RSA

Time 2
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screening scores receiving the individual format of the inter-
vention showed a significant reduction in teacher-rated proac-
tive aggression, whereas the high-screener children receiving
the group-based intervention showed no significant change.
For those with high RSA, regardless of initial screening score,
there was no differential effect of intervention format. This
suggests that for youth with low RSA who are the most ag-
gressive, the individual format of the intervention is more
effective than the group format. For those with high RSA,
intervention format does not appear to have a differential ef-
fect; for youth with high RSA and high initial aggression, a
significant reduction in teacher-rated proactive aggression was
observed in both formats of the intervention. As noted in the
introduction, higher RSA has been associated with better self-
regulation, emotion regulation, and better ability to cope with
stressors (Beauchaine 2015). One possibility is that within our
at-risk sample, children with relatively higher RSA may be
less susceptible to peer provocations and/or distractions that
occur in the group intervention and thus are able to benefit
from the group-based intervention, whereas those with low
RSA may have difficulty with distractions and provocations.
For individuals with high screening scores and with low RSA,
being in the individual format eliminates these challenges.
Another possibility is that for youth with low RSA, poor
self-regulation might augment peer contagion effects in the
group-based intervention, as individuals with poor self-
regulation may have more difficulty resisting peer pressure
(Dishion and Tipsord 2011). For example, Goodnight et al.
(2006) found that the influence of a deviant friend was
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Fig. 2 Changes in teacher-rated proactive aggression. There was a three-
way interaction between RSA, intervention format, and screening score.
For those with low RSA who had higher levels of proactive aggression at
baseline (higher screening score), those receiving the individual format
showed a reduction in teacher-rated proactive aggression over the course
of the intervention whereas those in the group format did not. Although

moderated by the individual’s ability to inhibit behavior in the
context of rewards. In contrast, youth with high RSA may be
better able to resist peer pressure in the group format and thus
benefit.

Both of these possibilities are consistent with the previous
finding that children in the group condition with lower pre-
intervention levels of parent-rated inhibitory control showed
less improvement over the course of the intervention
(Lochman et al. 2015). With the current data, we are not able
to determine the mechanism by which low RSA results in
poorer performance in the group intervention; future studies
examining mediators will be required to clarify this.

The involvement of initial aggression (screening score) in
the three-way interaction was not predicted. The interactive
effect of RSA and intervention format was only present for
youth with high initial levels of aggression. For those with
moderate screening scores, there was little change in
teacher-rated proactive aggression, regardless of RSA or in-
tervention format. There is some evidence that youth who are
higher risk make greater gains in interventions, perhaps be-
cause they have larger room for change (Lipsey 2009). Thus,
the effects of RSA and intervention format on responding
were likely more influential for those with high initial
aggression.

Intervention format and RSA also interacted to predict
changes in parent-rated reactive aggression, but effects were
small. For youth with low RSA, those receiving the individual
format showed greater reductions in parent-rated reactive ag-
gression than those receiving the group format. This is similar
to the findings for teacher-rated proactive aggression (though
not specific to those with high initial levels of aggression), and
the same potential explanations listed above likely apply. For

Teacherrated proactive aggression

3.5 4

1
Pre-intervention

High RSA

—— GCP, High screening

e GCP, Moderate screening
ICP, High screening

= +|CP, Moderate screening

Post-intervention 1-year follow-up
Time

the analyses were conducted on continuous variables, the figure depicts
the 25th/75th percentile for screening scores and a median split for RSA.
Because all youth were selected for the study based on having high scores
on the screening measure, the 25th and 75th percentiles are labeled
“moderate” and “high,” respectively

youth with high RSA, those receiving the group format
showed greater reductions in parent-rated reactive aggression
than those receiving the individual format. Although specula-
tive, for youth who are able to better regulate emotions and
resist peer pressure, the group-based intervention offers op-
portunities to practice social skills in a peer setting that may
result in benefits that better translate to lasting reductions in
aggressive behavior.

Although we observed interactions between RSA and in-
tervention format for proactive and reactive aggression, this
was not consistent across parent and teacher raters. Teachers
and parents report on behaviors in different contexts. Future
research is needed to better understand the different perspec-
tives of teachers and parents in rating changes in their child’s
aggression.

Contrary to hypothesis, SCL predicted responding regard-
less of intervention format. Lower pre-intervention SCL was
associated with greater reductions in teacher-rated proactive
aggression. SCL did not predict changes in the reactive ag-
gression. Although there was a trend toward an interaction
with intervention format for teacher-rated proactive aggres-
sion, it may be that SCL is a more general predictor of inter-
vention responsiveness. Contrary to our prediction, youth
with higher SCL at pre-intervention did not show as much
reduction in teacher-rated proactive aggression as youth with
lower SCL at pre-intervention. Although lower SCL is typi-
cally associated with higher levels of aggression (Gatzke-
Kopp et al. 2002) and is thought to be associated with fear-
lessness and less sensitivity to punishment (Beauchaine 2001;
Matthys et al. 2013), which would presumably diminish inter-
vention responsiveness, research also suggests that overly
high levels of SNS functioning are associated with
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vulnerability to adjustment problems, particularly in negative
environments (Abaied 2016; Cummings et al. 2007). Abaied
(2016) suggests that overarousal of the sympathetic fight or
flight response may be overly taxing on the body, which may
diminish available resources for regulating emotions and man-
aging stress. Over the course of the intervention and in the 1-
year follow-up, youth are transitioning from elementary to
middle school, which is a stress-inducing period. Although
speculative, one possibility is that youth with high SNS func-
tioning may become depleted and less able to cope with stress.
In contrast, youth with low SNS functioning may be able to
disengage. As noted in the introduction, Gregson et al. (2014)
suggest that lower SNS functioning may indicate a lack of
awareness or engagement with peer stress experiences.
Although this is typically thought to limit the ability of youth
to learn from problem situations involving peers or to develop
skills that help them avoid escalating conflicts with peers in
the future, one alternative possibility is that a lack of aware-
ness or engagement with peers may help some youth to avoid
conflict and refrain from proactive aggression.

These results suggest that RSA interacted with intervention
format, but SCL did not. One possibility is that RSA may
predict responsiveness to the intervention format (e.g., sensi-
tivity to the group context), whereas SCL may predict respon-
siveness to the intervention content.

There are a few limitations to the present study. First, we only
examined baseline levels of RSA and SCL. Task-based mea-
sures of physiological reactivity may provide important informa-
tion regarding which youth respond best to the two intervention
formats. It is possible that that resting RSA may not be as infor-
mative as RSA reactivity in this age group (Gatzke-Kopp et al.
2015). Measuring RSA reactivity under specific conditions rel-
evant to the social behavior (e.g., viewing anger scenes) may
provide more information about how children react to specific
types of cues. Second, our power for examining gender effects
was limited. Although gender was entered into models, the
smaller number of females in the sample may have limited our
power to detect effects. Furthermore, we were not able to thor-
oughly examine how having mixed versus same gender groups
may have influenced peer group contagion effects. Third, we
were not able to examine the mechanisms by which physiolog-
ical variables may affect responding to the intervention. For ex-
ample, it is not clear if the lesser reductions in teacher-rated
proactive aggression for youth with lower RSA are the result
of distraction-related effects or of deviant peer-related effects.
Fourth, there were four outcome variables of interest for each
of the moderators. Although we did not think that this was
enough to warrant correction for type 1 error rate, results should
be interpreted with caution, particularly because findings were
significant for some of the outcome variables but not others.
Finally, although the focus of the present study was on physio-
logical factors, there are other moderators (e.g., social skills) that
could also affect intervention responsiveness that are worthy of
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examination. Future studies examining the relative strength of
these factors as predictors will be helpful in determining the most
important variables to consider when creating individualized
interventions.

In sum, results from the present study provide preliminary
evidence that information about RSA may be useful in deter-
mining whether group-based interventions would work well
for a child—particularly children with higher levels of aggres-
sion prior to intervention. Identifying the characteristics of
individuals for whom existing interventions are less effective
and developing alternative versions that may be more effec-
tive for particular individuals is important for improving the
overall effectiveness of interventions. Physiological data is
relatively easy and inexpensive to collect and therefore may
be a measure that can be implemented widely. However, much
research, including replication of the current findings, remains
to be done before conclusions can be drawn about the role of
SCL and RSA in intervention responsiveness.
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