Self-Awareness of Peer-Rated Social Attributes in Children With

Traumatic Brain Injury

Kelly R. Wolfe,'? PiD, Erin D. Bigler,>* PuD, Maureen Dennis,>® PuD, Cynthia A. Gerhardt,>’ PuD,
Kenneth Rubin,® PuD, H. Gerry Taylor,'° PuD, Kathryn Vannatta,>’ PxD, and

Keith Owen Yeates,'? PHD

'Department of Psychology, Nationwide Children’s Hospital, Departments of Pediatrics and Psychology,

The Ohio State University, *Department of Psychology, Brigham Young University, *Department of Psychiatry,

University of Utah, Program in Neuroscience & Mental Health, The Hospital for Sick Children, ®Department of

Surgery, University of Toronto, "Center for Biobehavioral Health, The Research Institute at Nationwide

Children’s Hospital, 8Department of Human Development and Quantitative Methodology, University of

Maryland, °Department of Pediatrics, Case Western Reserve University, and '°Department of Pediatrics,

Rainbow Babies and Children’s Hospital

All correspondence concerning this article should be addressed to Kelly R. Wolfe, PuD, Department of
Psychology, Nationwide Children’s Hospital, 700 Children’s Drive, Columbus, OH 43205, USA. E-mail:

Kelly.Wolfe(@nationwidechildrens.org

Received March 5, 2014; revisions received July 8, 2014; accepted July 10, 2014

Objective This study investigated self-awareness of peer-rated social attributes and its relations to executive

function (EF), theory of mind (TOM), and psychosocial adjustment in children with traumatic brain injury

(TBD. Methods Self- and peer perceptions of classroom social behavior were assessed for 87 children

8-13 years of age: 15 with severe TBI, 40 with complicated mild/moderate TBI, and 32 with orthopedic

injury. Participants completed measures of EF and TOM, and parents rated children’s psychosocial

adjustment. Results Self-ratings of classroom social behavior did not differ between injury groups.

Self- and peer ratings generally agreed, although children with severe TBI rated themselves as less rejected/

victimized than did their peers. Higher EF predicted better self- and peer ratings and smaller self—peer

discrepancies, which in turn predicted better adjustment. Conclusions Children with TBI show variable

social self-awareness, which relates to EF and adjustment. Future studies should identify additional factors

that contribute to limited insight.
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Traumatic brain injury (IBD is a prominent cause of mor-
bidity and mortality in children. In the United States, over
700,000 youth seek medical attention for TBI each year,
leading to around 50,000 hospitalizations and 6,000
deaths (Faul, Xu, Wald, & Coronado, 2010). Survivors of
childhood TBI often struggle with long-term difficulties in-
cluding cognitive, emotional, social, and behavioral prob-
lems (Yeates, 2010). Problems with social functioning in
particular have been identified as a major concern for par-
ents and children with TBI, and are characterized, in part,
by difficulties forming and maintaining peer relationships.

Mutual friendship is associated with higher rates of peer
acceptance, lower rates of peer victimization, and increased
white matter volumes in children with TBI (Yeates et al.,
2013, 2014). However, children with TBI have lower rates
of mutual friendship and experience more peer rejection
compared with healthy children (Yeates et al., 2013; see
Rosema, Crowe, & Anderson, 2012, for a review).

The reasons for poor peer relationships following
childhood TBI remain unclear. Deficits in social cognitive
skills, such as theory of mind (TOM; i.e., the ability to
atribute mental states to oneself and others and to
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understand that others have thoughts, desires, and inten-
tions that are different from one’s own) and executive func-
tion (EF; i.e.,
involved in goal-directed behavior, including working

an umbrella term for cognitive processes

memory, cognitive flexibility, and inhibitory control), may
play a role (Yeates et al., 2007). Another possibility is that
children with TBI possess inadequate awareness of their
deficits and therefore are unable to alter or compensate
for inappropriate behavior in social situations. In other
populations, a lack of awareness is related to both cognitive
skills and adjustment. For example, inaccurate self-ratings
of skill predict lower social and academic competence in
healthy children (Gresham, Lane, MacMillan, Bocian, &
Ward, 2000). Furthermore, aggressive children who are
rejected by their peers tend to think more positively
about themselves and to underestimate how disliked they
are compared with nonaggressive-rejected and withdrawn
children (Boivin, Poulin, & Vitaro, 1994; Zakriski & Coie,
1996). Similarly, children with attention deficit/hyperactiv-
ity disorder (ADHD) tend to systematically overestimate
their prowess across a variety of domains, and this so-
called ““positive illusory bias” in turn predicts more con-
duct problems and fewer peer-nominated friendships
(Mikami, Calhoun, & Abikoff, 2010).

Similar to the aforementioned research in child popu-
lations, in adults with TBI, lack of awareness is related to
EF deficits and predicts difficulties with self-regulation, re-
duced motivation to engage in rehabilitation, and less will-
ingness to use assistive or compensatory devices (Bivona
et al., 2008, Fleming & Strong, 1995; Sherer et al., 1998).
Moreover, self-awareness helps predict vocational success
in adults with TBI because a lack of awareness can lead to
vocational pursuits that exceed actual abilities, as well as to
socially inappropriate workplace behavior (Bogod, Mateer,
& MacDonald, 2003; Trudel, Tryon, & Purdum, 1998). In
one study of children with TBI, participants were asked to
gauge their own performance after completing a fluency
task; more accurate self-appraisal was related to fewer
parent-reported real-world EF difficulties (Kruger et al,,
2011). Nevertheless, the nature and implications of aware-
ness of social deficits in children with TBI has received
scant attention to date.

In previous studies of self-awareness, researchers have
often used discrepancies between self-ratings and those of
other informants (e.g., parent, spouse) to operationalize
self-awareness, with larger discrepancies between self-
and other ratings taken to reflect poorer awareness, and
vice versa. However, statistical objections have arisen re-
garding the use of discrepancy scores as predictors of ad-
justment or other outcomes (De Los Reyes, Thomas,
Goodman, & Kundey, 2013; Laird & De Los Reyes,
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2013). De Los Reyes and colleagues (2013) outlined an
alternative methodology to assess the implications of
interrater differences while circumventing the statistical
drawbacks of using discrepancy scores as independent var-
iables. In this approach, self- and other ratings are entered
as independent predictors before an interaction term of
self-rating X other ratings to determine whether the dis-
crepancy between self- and other ratings adds to predic-
tion, over and above the independent effects of self- and
other ratings. Notably, the use of discrepancy scores as
outcomes rather than predictors has not been a focus of
concern, and no alternative methodologies have been pro-
posed to treating discrepancy scores as dependent
variables.

In the present study, we sought to examine peer—self
discrepancies in ratings of social attributes to better under-
stand the nature and correlates of social self-awareness in
children with TBI as compared with peers with history of
orthopedic injury (OD. An OI comparison group was re-
cruited to control for the experience of acute injury and
hospitalization, as well as for preexisting factors that might
increase the risk of injury. We previously reported on peer
classmate ratings in children with TBI compared with chil-
dren with OL but did not report on self-ratings (Yeates et al.,
2013, 2014). Our previous studies showed that children
with TBI were rated higher in rejection-victimization than
peers with OI and were less likely to have a mutual friend-
ship in their classroom. Greater rejection-victimization was
related to reduced brain volumes and poorer TOM, in ad-
dition to lower peer acceptance, fewer friendships, more
social withdrawal, and higher levels of general psychopathol-
ogy. Here we expand on this work by investigating three
specific hypotheses. First, we sought to characterize the
degree of concordance between self- and peer ratings of
classroom social attributes. We hypothesized that self- and
peer ratings of children would differ more for children with
TBI than those with OI, implying less self-awareness.
Second, as shown in Figure 1, we examined whether
discrepancies between self- and peer ratings could be
accounted for by social cognitive abilities, specifically EF
and TOM skills. We hypothesized that better EF and
TOM would predict greater self-awareness (@.e., less
overestimation of desirable social attributes by self relative
to peers). Third, we used De Los Reyes and colleagues’
(2013) statistical approach to investigate whether self-peer
discrepancies in ratings of social attributes predicted chil-
dren’s psychosocial adjustment as rated by parents. We
hypothesized that greater overestimation of social attributes
(i.e., higher self-ratings than peer ratings) would predict
maladjustment over and above self- and peer ratings when
considered as independent predictors.
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Executive
Functions

Theory of Mind

Figure 1. Conceptual model for the present study. Executive functions
and theory of mind skills influence the nature of discrepancies between
participant and peer ratings of participants’ social attributes (e.g., popu-
larity, rejection), such that children with poorer social-cognitive skills
overestimate desirable attributes and underestimate undesirable attrib-
utes. In turn, peer/self-discrepancies regarding social attributes affect
parent-reported social adjustment, with overestimation of skills relative
to peers predicting poorer adjustment.

Discrepancy in Peer
vs Self Ratings of
Social Attributes

Social
Adjustment

Methods
Participants

Participants were a subset of a larger group of children
included in a multisite study examining social outcomes
among children with TBIL. Recruitment occurred at three
metropolitan children’s hospitals, including Nationwide
Children’s Hospital in Columbus, Ohio (US), Rainbow
Babies and Children’s Hospital and MetroHealth Medical
Center in Cleveland, Ohio (US), and the Hospital for Sick
Children in Toronto, Ontario (Canada). Children from 8 to
13 years of age who had been hospitalized for either TBI or
Ol after 3 years of age and injured between 12 and 63
months before the time of the study were eligible to par-
ticipate. Within the TBI group, injury severity ranged from
complicated mild to severe TBI. Complicated mild TBI was
defined by a Glasgow Coma Scale (GCS) score of 13-15
combined with trauma-related abnormalities on neuroim-
aging or a depressed skull fracture at the time of hospital-
ization. Moderate TBI was defined by a GCS score of 9-12,
and severe TBI was defined by a GCS score of <8. For the
purposes of the current study, children with complicated
mild and moderate TBI were combined into one group
for analyses because they tend to display similar
outcomes (Williams, Levin, & FEisenberg, 1990) and to
increase statistical power. The OI group included children
who sustained fractures without loss of consciousness
or any indication of brain injury (e.g., facial or skull
fractures).

Exclusion criteria included (a) history of any prior
injury requiring medical attention; (b) injury related to
child abuse or assault; (¢c) premorbid neurological disorder,
intellectual disability, or any sensory/motor impairment
that precluded valid administration of study measures;
(d) history of severe psychiatric disorder requiring hospi-
talization; and (e) not fluent in English. Additionally,

children placed in full-time special education classrooms
were excluded because of the lack of established psycho-
metric properties for classroom data in these settings.
Premorbid learning or attention problems did not warrant
exclusion; six children had a premorbid diagnosis of
ADHD and four had a premorbid learning disability
based on parent report. The proportion of children with
these difficulties did not differ across groups.

Of all eligible participants who approached for the
study, 61 (27%) of those with OI and 82 (47%) of those
with TBI agreed to enroll. Although the participation rate
was significantly higher for TBI, participants and
nonparticipants did not differ on age at injury or at the
time of study recruitment, race, sex, census tract measures
of socioeconomic status (SES; mean family income,
percentage of minority heads of household, and percentage
of households below the poverty line), or injury severity
(i.e., mean length of hospital stay, or GCS score for the
TBI group). The most common reasons given for
nonparticipation in both groups included the family
being uninterested in participating, not having time to par-
ticipate, and not wanting to travel the distance to the study
site to participate (see Figure 2).

The present study included the 87 of 143 children
from the larger study for whom classroom data were ob-
tained (Figure 2). Participants with and without classroom
data did not differ by injury group, race, sex, SES (mea-
sured using a standardized composite based on parental
education, parent occupational status, and census tract
mean family income), age at injury or at the time of
study participation. Classroom data were obtained from
1,598 children (i.e., the participants and their classmates)
in 87 classrooms. An average of 18.4 students per class
(79%) took part; the remaining students were either absent
or their parents did not give consent for their participation.
EF and TOM test scores were available for all 87 partici-
pants with classroom data, and parent questionnaires were
obtained from 71 of those 87 participants (81%).
Participants with and without parent-report data did not
differ by injury group, sex, SES, or age at injury or at the
time of study participation. They did differ by race, with
children of minority status being more likely to be missing
parent-report data.

Participant demographic information, injury-related
characteristics, and other descriptive data are presented
in Table I. The groups differed significantly in SES and
intelligence quotient (IQ), with the severe TBI group
having the lowest SES and IQ. The groups also differed
in mechanism of injury. When injury mechanism was
taken into account, group differences in SES were no
longer significant. This is consistent with epidemiological
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Non-participants (n = 266)

Participants (n = 143)

* Opted out via postcard (n = 53)
When contacted by phone:
¢ Not interested (n = 108)
e Too busy (n=50)
« Distance from study site (n = 12)
* Both too busy and distance (n = 13)
* Initially agreed but unable to schedule (n = 20)
e Other reason (n = 10)

Class play data collected
(n=87)

Participants whose schools declined to participate
(n=56)

Participants whose parents did
not complete forms (n = 16)

Class play and cognitive
data collected (n = 87)

Class play and parent-report adjustment
forms collected (n = 71)

Figure 2. Participant recruitment and attrition. Participants and nonparticipants did not differ on age at injury or at study recruitment, race, sex,
census tract measures of socioeconomic status, or injury severity (i.e.,, mean length of hospital stay, or Glasgow Coma Scale score for the traumatic

brain injury group).

research showing that the risk of TBI, especially in the
context of motor vehicle incidents, is highest for children
of lower SES and minority status (Brown, 2010; Howard,
Joseph, & Natale, 2005; Langlois, Rutland-Brown, &
Thomas, 2005). Therefore, SES was not treated as a covar-
iate, as the SES differences appeared to be intrinsic to the
injury groups (Dennis et al., 2009). Groups also differed
significantly in the expected direction on the EF and TOM
composite scores, with the poorest performances in the
severe TBI group.

Procedure

Institutional review boards from each site approved all
study procedures. Parents provided informed consent,
and children
Participants completed measures of general cognitive abil-

informed assent, before participation.
ity, EF, and TOM at an initial visit, while parents com-
pleted questionnaires regarding children’s psychosocial
adjustment. Following this visit, participants’ school prin-
cipals were contacted for permission to contact each par-
ticipant’s teacher. Study staff met with teachers to explain
the study and provide parental consent forms for peers,
which were distributed and collected by teachers. To pro-
tect confidentiality, the study was described to students as

a general study of friendships, with no mention of injury or
the participant’s name. Measures were administered at a
single time in the primary classroom for elementary
school students or during a required academic subject
for middle school students. Classroom data were not col-
lected until after the first 2 months of the school year to
ensure peer familiarity. Groups did not differ in the aver-
age number of months that had passed into the school
year before classroom data collection (M =6.30;
SD =2.09). All data collection for the study occurred
from 2007 to 2011.

Measures

Extended Class Play

Participants and their classmates completed an extended
version of the Revised Class Play (Masten, Morison, &
Pellegrini, 1985) to assess peer and self-perceptions of
social behavior in the school environment. During this
paper and pencil task, all participating students in a class-
room are asked individually to act as director of an imag-
inary class play and to write the name of one boy and
one girl from the class who would best play 31 hypothetical
“roles,” each of which loads on one of five subsc-
ales derived from previous factor analyses: Aggressive
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Table I. Demographic Information, Injury Characteristics, Cognitive Measures, and Adjustment Measures by Injury Group

Mild/Moderate

Ol (n=32) TBI (n =40)? Severe TBI (n=15)
Demographic information
Age in years at injury (mean, SD) 7.84 (1.97) 8.08 (1.82) 7.17 2.14)
Age in years at assessment (mean, SD) 10.57 (1.62) 10.57 (1.30) 9.68 (1.40)
Years from injury to assessment (mean, SD) 2.73 (1.07) 2.48 (1.20) 2.51 (1.18)
Gender (male/female) 20/12 25/15 8/7
Caucasian/African—American/Multiracial 29/0/2 34/1/3 9/3/0
SES composite standard score (mean, SD)** 0.44 (0.94) —0.10 (1.06) —0.60 (0.50)
Injury characteristics
Mechanism of Injury**
Motor vehicle related (n, %) 2 (6%) 12 30%) 10 (67%)
Fall (n, %) 6 (19%) 12 (30%) 2 (13%)
Sports/recreational/bicycle/other (n, %) 24 (75%) 16 (40%) 3 (20%)
Lowest Glasgow Coma Scale (GCS) score (mean, SD)Px* n/a 14.05 (1.68) 3.730 (1.75)
Abnormal brain CT scan at time of injury (n, %) n/a 38 (95%) 12 (80%)

Cognitive measures
Full-Scale intelligence quotient (IQ)° (mean, SD)**
Executive Function Composite (mean, SD)**

Theory of Mind Composite (mean, SD)**

Adjustment Measures

Adjustment Composite (mean, SD)

112.25 (12.74)
97.18 (16.40)
67.29 (14.58)

102.61 (9.53)

99.70 (14.58)
85.39 (20.90)
60.33 (17.64)

101.17 (13.51)

92.87 (12.48)
71.14 (18.89)
43.99 (18.28)

95.14 (11.36)

Note. OI = orthopedic injury; TBI = traumatic brain injury; SES = socioeconomic status.

“Moderate TBI, n = 7; complicated mild TBI, n=33.
"The GCS has a range of 3—-15.

“IQ measured using two-subtest form of Wechsler Abbreviated Scale of Intelligence.

**p <.01.

(e.g., “A person who gets into fights a lot”), Popular-
Sociable (e.g., “Someone who has many friends”),
Prosocial (e.g., “Someone who plays fair’”), Rejected-
Victimized (e.g., “Someone who is often left out”), and
Shy-Withdrawn (e.g., “Someone who is very shy”). Self-
nominations were not allowed. To account for different
class sizes, gender ratios, and participation rates, the
number of nominations that each study participant re-
ceived for each role were tallied and standardized within
gender in each class, and then summed within each
subscale. Subscale scores were then standardized within
gender in each class (M =0, SD =1). Thus, scores reflect
ratings of the participant relative to same-gender peers in
his or her class for the five subscales. Self-ratings were
obtained by asking each participant to rate how well they
thought they could play each role on a Likert scale of 1-5,
with 5 being the best fit. These scores also were standard-
ized by gender within each class M =0, SD =1). The five
subscales of the Extended Class Play (ECP) demonstrated
acceptable reliability in the current study (peer rating
Cronbach’s os =.87-.94; Cronbach’s
as =.65-.82), and have demonstrated substantial validity

self-rating

in other studies (Rubin, Wojslawowicz, Burgess, Rose-
Krasnor, & Booth-LaForce, 2006; Salley, Vannatta,
Gerhardt, & Noll, 2010; Wojslawowicz Bowker, Rubin,
Burgess, Rose-Krasnor, & Booth-LaForce, 20006).

Intelligence

Intellectual ability was assessed using the Wechsler
Abbreviated Scale of Intelligence (WASI) two-subtest 1Q,
which includes the Vocabulary and Matrix Reasoning
subtests (Wechsler, 1999). The WASI is a shortened
version of the Wechsler Intelligence Scale for Children-
Fourth Edition (WISC-IV; Wechsler, 2003) and has
shown excellent wvalidity and reliability in child
populations.

Executive Functions

Inhibitory control, working memory, and cognitive flexibil-
ity were assessed using the Walk/Don’t Walk, Code
Transmission, and Creature Counting subtests of the
TEA-Ch (Manly et al., 2001), respectively. The TEA-Ch is
a norm-referenced measure with high reliability and
construct validity in assessing various aspects of EFs
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(Heaton et al., 2001; Manly et al., 2001). In the Walk/
Don’t Walk subtest, children take one step along a path
each time they hear a tone (“‘go tone”), at regular intervals.
Different tones occur occasionally to signal the child not to
take a step (“no-go tones”). The total standard score re-
flects the number of correct responses to both tones. The
Code Transmission subtest is akin to an n-back task, and
requires children to monitor a stream of monotonous digits
for a particular target; the total standard score reflects the
number of correctly identified targets. In the Creature
Counting subtest, children must count creatures depicted
in a burrow, switching between counting forwards and
backwards when they encounter arrows pointing up or
down. The total standard score reflects speed as well as
accuracy.

Theory of Mind

Several measures assessing TOM were administered.
Cognitive TOM (.e., understanding false beliefs) was as-
sessed using the Jack and Jill task (Dennis et al., 2012), in
which children observed cartoon scenes of Jack and
Jill characters involving Jack switching the location of a
ball; sometimes Jill saw the ball’s location being switched,
and sometimes she did not. Participants were asked to
respond from Jill’s perspective where the ball would be
located in each scenario. Percent accuracy for switched,
unwitnessed trials was the primary measure of cognitive
TOM.

Affective TOM (i.e., understanding of displayed versus
felt emotions) was assessed using the Emotional and
Emotive Faces Task (Dennis, Agostino, et al., 2013).
Participants listened to short narratives about a character
that were designed to evoke one of five emotions: happi-
ness, sadness, fear, disgust, or anger. In each situation,
children were asked to identify both the character’s true
emotion and facial expression, which were discrepant. The
percent accuracy for displayed emotion was used to assess
affective TOM.

Conative TOM (i.e., social communication meant to
influence the emotions of others) was assessed using the
Literal Truth, Ironic Criticism, and Empathetic Praise task
(Dennis, Simic, et al., 2013). In this task, children were
presented with pictures and background information about
six scenarios; they then listened to audiotaped utterances
with neutral, ironic, or empathetic implied meanings. In
each scenario, children were asked two factual questions,
two belief questions, and two intent questions. The percent
accuracy for indirect speech (.e., belief and intent for em-
pathetic praise and ironic criticism) was the primary mea-
sure of conative TOM.

Self-Awareness of Social Attributes in Child TBI

Psychosocial Adjustment

Parents’ ratings of their children’s social and behavioral
adjustment were elicited using the Adaptive Behavior
Assessment System-Second Edition (ABAS-II; Harrison &
Oakland, 2003). The ABAS-II includes Likert-scale ratings
of various skills important for daily functioning, is stan-
dardized by age, and has shown good reliability and inter-
nal consistency as well as sensitivity to developmental
differences and clinical disorders. We used several
subscales that tap aspects of social interaction in the cur-
rent paper: Social, Communication, and Self-Direction
(M =10, SD=3), for which higher scores reflect better
functioning.

Parents’ reports of their children’s emotional and be-
havioral adjustment were elicited using the Behavior
Assessment System for Children-Second Edition (BASC-2;
Reynolds & Kamphaus, 2004). This measure provides mul-
tiple subscales assessing aspects of emotional and behav-
ioral functioning, standardized by age and gender. The
BASC-2 has shown good reliability and internal consis-
tency. Measures included in the current paper include
the Social Skills Index, for which higher scores indicate
better functioning, and the Behavior Symptoms Index, for
which higher scores indicate more emotional and behav-
ioral problems (both M =50, SD =10).

Data Analysis

All statistical analyses were completed in SPSS version 21
for Windows.

Composite Scores

Because the standard scores for the three EF measures were
significantly correlated with one another (rs=.34-.50),
they were averaged together to create an EF composite
for analyses. Similarly, the three TOM outcome variables
were also significantly correlated (rs =.23—35), and were
averaged together to create a TOM composite. A principal
components analysis with varimax rotation using the six
measures confirmed a two-factor solution, with the three
EF variables loading highly onto Factor 1 (factor loadings
.52-.88) and three TOM variables loading highly onto
Factor 2 (factor loadings .47-.83). Communalities ranged
from .40 to .78.

Correlations among the five parent-reported adjust-
ment variables also were high (rs=.44-.76). Thus, the
five adjustment variables were converted to a standard
score metric, with higher scores reflecting better function-
ing, and averaged to create a single adjustment composite.
Principal components analysis with varimax rotation using
the five adjustment variables revealed one factor that
accounted for 71% variance in adjustment, with high
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loadings (.77-.89) and communalities (.57-.80) for all
variables.

Peer and Self-Ratings

Self-ratings on the ECP were compared across injury
groups. Peer ratings on the ECP have been previously pub-
lished (Yeates et al., 2013). We examined agreement be-
tween raters using bivariate,
between self- and peer ratings. Differences between peer

two-tailed correlations

and self-ratings across the OI, mild/moderate TBI, and
severe TBI groups were examined using repeated measures
analysis of variance, with group as a between-subjects
variable and self- versus peer ratings as a within-subjects
variable. A power analysis showed that our sample size
was sufficient to detect medium to large effect sizes
(power=.80 for N=87, f=.34, p<.05 (Faul,
Erdfelder, Lang & Buchner, 2007).

EF and TOM as Predictors of Rater Discrepancies

Interrater discrepancy scores were calculated by subtract-
ing self-rating from peer ratings on each subscale of the
ECP. Hierarchical linear regression analyses examined
whether EF and TOM composite scores predicted interrater
discrepancies for each of the five ECP subscales, after ac-
counting for group (all TBI versus OI), for five regression
analyses. Group X EF and group X TOM interaction terms
were entered as a third step in the regression equations;
none reached statistical significance, and they are not re-
ported here. A power analysis demonstrated that our
sample size was sufficient to detect medium to large
effect sizes (power=.80 for N=87, f=.15, two-tailed
p <.05) (Faul, Erdfelder, Buchner, & Lang, 2009).

Rater Discrepancies as Predictors of Psychosocial
Adjustment

We conducted hierarchical linear regression analyses as
recommended by De Los Reyes and colleagues (2013) to
determine whether interrater discrepancies on the ECP pre-
dicted parent-rated psychosocial adjustment. As men-
tioned above, discrepancy scores are problematic when
treated as independent variables. De Los Reyes and col-
leagues (2013) showed that scores from two informants’
reports that have equivalent variances and equivalent cor-
relations with an outcome variable cannot yield a difference
score that is significantly associated with that outcome var-
iable. Furthermore, using a directional difference score as a
predictor is equivalent to constraining the coefficients on
child and parent reports to be equal in magnitude
but opposite in valence (+/—) (Laird & De Los Reyes,
2013). Based on Laird & De Los Reyes’ recommenda-
tion, we therefore entered predictors in the following

order: (1) group (all TBI vs. OD; (2) self- and peer ratings
on the ECP subscale; (3) quadratic effects terms (.e.,
squared self- and peer ratings); (4) group X self-rating
and group X peer rating interactions; (5) the self-rating X
peer rating interaction (representing the effect of peer—self
discrepancies across groups); and (6) the self-rating X peer
rating X group interaction. Quadratic effects (i.e., squared
self- and peer ratings) were tested in initial models, per the
recommendations of Laird & De Los Reyes (2013), to
ensure that a significant interaction did not actually reflect
quadric effects of self- or peer ratings; quadratic effects
were eliminated from the final model when not significant.
Thus, five distinct multiple regression analyses were con-
ducted, examining each of the five ECP subscales as pre-
dictors of the parent-reported adjustment composite. We
graphed significant self-rating X peer rating interactions
using Hayes’ (2013) PROCESS macro for SPSS to facilitate
their interpretation. Power analysis indicated that our
sample size was again sufficient to detect medium to
large effect sizes (N=71, power=.80 for f=.24,
p <.05) (Faul et al., 2009).

Results
Peer and Self-Ratings

Group means on the five subscales of the ECP for self- and
peer ratings are presented in Table II. Self-ratings did not
differ between groups on any of the subscales. Peer ratings
have been previously reported (Yeates et al., 2013); peers
rated the severe TBI group as more rejected/withdrawn
than the OI group.

Peer and Self-Rating Agreement

Across the sample as a whole, self- and peer ratings on each
ECP subscale were significantly positively correlated
(rs =.24-.42). Additionally, a number of subscales corre-
lated significantly with one another in expected directions
across self- and peer ratings (e.g., higher self-ratings of
aggression correlated with lower peer ratings of popular-
sociable and prosocial attributes).

Despite the significant correlations between peer and
self-ratings, repeated-measures analyses showed that the
group X self/peer interaction was significant for rejection/
victimization, F(2,80) = 7.39, p=.001, partial n*>=0.16.
Post hoc analyses showed that self-ratings of rejection/
victimization were significantly lower than peer ratings in
the severe TBI group (p=.002; d=.69), indicating that
children with severe TBI viewed themselves as less
rejected/victimized than did their peers (Figure 3).
In contrast, within the OI group, self-ratings of rejection/
victimization were significantly higher than peer ratings
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Table II. Self-Report and Peer-Report on the Extended Class Play Subscales

Self-Awareness of Social Attributes in Child TBI

Aggressive Popular-Sociable Prosocial Rejected-Victimized Shy-Withdrawn
Injury group Rater M SD M D M SD m SD m sD
Severe TBI Self —0.10 1.03 —0.21 0.94 0.05 0.92 —0.26%* 1.26 —0.22 0.97
n=15) Peer —0.19 0.68 —0.25 0.98 0.07 1.26 0.58* 1.16 0.17 0.78
Mild/Moderate TBI Self —0.11 0.82 —0.05 1.03 0.00 1.02 —0.02 0.99 —0.26 0.83
(n=40) Peer 0.03 0.98 0.19 1.07 0.14 1.08 0.02 1.15 —0.02 1.03
Ol Self —0.04 1.04 —-0.23 0.79 —0.43%* 1.00 —0.08* 0.78 0.00 0.77
n=32) Peer —-0.24 0.65 0.25 1.08 0.34 1.14 —0.28 0.74 —0.21 0.77

Note. For all subscales, higher scores indicate greater frequency of nominations in that category; that is, higher scores on Aggressive, Rejected-Victimized, and Shy-

Withdrawn subscales indicate undesirable traits, whereas higher scores on Popular-Sociable and Prosocial indicate desirable traits. TBI = traumatic brain injury;

OI = orthopedic injury.

*Self- versus Peer Ratings, p < .05.

**Self- versus Peer Ratings, p <.01.

“Severe TBI Peer versus Ol Peer Rating, p <.01.

& 1
E} 0.8 —+ -Severe TBI
- - Mild/Moderate TBI
N 0.6 ~ or
o~ ~ -
8 04
E o2
=
- 0
202
=]
% -0.4
R 0.6
Peer Rating Self Rating
Type of Rating

Figure 3. Extended Class Play Rejected-Victimized Scores by Group
and Rater. Error bars represent standard error. Higher scores reflect
greater levels of rejection-victimization. The interaction was signifi-
cant, with follow-up analysis indicating a significant difference be-
tween peer and self-rating for the Severe TBI (p =.002, d=0.69) and
the Ol (p =.047, d = —.45) groups. TBI =traumatic brain injury;

Ol = orthopedic injury.

(p=.047; d=—.45), indicating that children with OI
viewed themselves less favorably than their peers.
Additionally, the group X self/peer interaction for prosocial
attributes was marginally significant (p=.095, partial
n>=0.06). Post hoc analyses revealed that the children
with OI rated themselves as less prosocial than did their
peers (p =.002; d =.69).

EF and TOM as Predictors of Rater
Discrepancies

Table III presents the results of hierarchical linear regres-
sion analyses predicting discrepancies between peer and
self-ratings on each of the ECP subscales from EF and

TOM composites, after accounting for group. As predicted,
higher EF scores were significantly associated with positive
discrepancies (i.e., peer ratings greater than self-ratings) on
the popular-sociable subscale and negative discrepancies
(i.e., peer ratings lower than self-ratings) on the rejection/
victimization subscale, and marginally associated with pos-
itive discrepancies on the prosocial subscale. Higher TOM
scores unexpectedly predicted positive discrepancies on
the aggression subscale and were marginally related to pos-
itive discrepancies on the rejection/victimization subscale.

Rater Discrepancies as Predictors of
Psychosocial Adjustment

Table IV summarizes the results of five different hierarchi-
cal regression analyses examining the prediction of parent-
rated adjustment, one for each of the five ECP subscales.
Predictors included self- and peer ratings on the respective
ECP subscale, as well as the interactions between them,
after controlling for group membership.

Higher self-ratings of aggression predicted lower parent-
reported adjustment. Peer ratings of aggression did not
predict adjustment, nor did the peerrating X self-rating
interaction.

Higher peer ratings of popular-sociable behavior pre-
dicted higher parent-reported adjustment, but self-ratings
did not. The self- X peer-rating interaction for popular-
sociable behavior was also a significant predictor, such
that the higher self than peer ratings (i.e., overestimation
of popular-sociable behavior) predicted poorer adjustment
(see Figure 4). Children who rated themselves positively
and also were rated positively by peers had the best parent-
reported adjustment. This interaction remained significant
after controlling for the significant quadratic effect of peer
ratings.
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Table Ill. EF and TOM as Predictors of Interrater Discrepancies on the ECP Subscales

Aggressive Popular-Sociable Prosocial Rejected-Victimized Shy-Withdrawn

Predictor r B AR? r B AR? r B AR? r B AR? r B AR?
Step 1 0.02 0.05 0.06 13%# 0.05

Group 0.1 0.1 -20 =20 —24 =24 0.32 0.32 0.23 0.23

(TBI vs. OD)

Age at testing  —.07 —.07 -15 =15 -.02 -.02 —-.16 —.15 0.02 0.02
Step 2 2%% .10* 0.06 .10* 0.03

EF -19 =22 0.32 39%* 0.22 267 —35 —.40%* —-.09 -—11

TOM 0.35 S50%* —-.12  -16 0 0 0.2 Q5% 0.18 0.25

Note. EF = executive function composite; TOM = theory of mind composite. ECP = Extended Class Play. Interrater discrepancies = peer—self report. r = partial correlation.

N=87; df (2, 84).
#p <.05, **p < .01, ***p < .10.

Table IV. Peer and Self-Ratings on ECP Subscales as Predictors of Parent-Reported Adjustment Composite

ECP Subscale Predicting Adjustment Composite

Aggressive Popular-Sociable Prosocial Rejected-Victimized Shy-Withdrawn

Predictor r B AR? r B AR? r B AR? r B AR? r B AR?

Step 1 .02 .02 .02 .02 .02
Group (TBIvs. OI)  —.15 —.15 -15 =15 —-15 =15 -.15 —.15 -15 =15

Step 2 .09* .09* 21 .05 .02
Peer rating .08 .08 .25 26* 21 20%** —.15 -.17 -0l —.01
Self-rating —.30 —.32% .08 .08 37 38%* —.09 —.10 —-.14 -15

Step 3% .07* .07* - - -
Peer rating squared .28 A41# —-.28 —.40* - - - - - -
Self-rating squared - - - - - - - - - -

Step 4 .04 .00 .01 .01 .00
Group X peer rating .04 14 .05 14 —-.02 -.05 A2 .39 -.03 -.09
Group X self-rating .18 .56 .02 .07 —-12 =35 —.08 —.26 .06 .19

Step 5 .00 .05* .01 .01 .07*
Peer X self-rating .01 .01 25 31* —-.08 —-.08 11 15 27 32%

Step 6 .00 .00 .00 .01 .00
Group X peer .05 .16 -.03 —-.08 —-.00 —-.01 —.10 -.50 —-.03 -—.11

X self-rating
Note. Five distinct regression analyses are reported in this table, one for each of the ECP subscales. ECP = Extended Class Play, TBI = traumatic brain injury. r = partial

correlation.
N=71; df (6, 65).
*p < .05; **p < .01; ***p < 10.

“Step 3 terms represent the quadratic effects of peer and self-ratings.

Higher self-ratings of prosocial behavior predicted
higher parent-reported adjustment, and a similar marginal
effect was found for peer ratings. The self-rating X
peer rating interaction for prosocial behavior was not
significant.

Neither self- nor peer ratings of rejection-victimization
nor their interaction predicted adjustment.

Neither self- nor peer ratings of shy-withdrawn behav-
ior predicted adjustment. However, the self-rating X peer

rating interaction for shy-withdrawn behavior was a signif-
icant predictor, such that lower self- than peer ratings (i.e.,
underestimation of shy-withdrawn behavior) predicted
poorer adjustment (Figure 5). Children who rated them-
selves as low in shy-withdrawn behavior and also were
rated low by peers had the best parent-rated adjustment.
None of the three-way interactions of group X self-
rating X peer rating reached statistical significance across
the five ECP subscales, indicating that the effects of
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Figure 4. Adjustment composite standard scores by Extended Class
Play Popular-Sociable self-rating at different levels of Popular-
Sociable peer ratings. P-S = Popular-Sociable. Higher Popular-Sociable
scores reflect greater popularity-sociability. Higher adjustment com-
posite scores reflect better adjustment. The Peer rater by Self-rater in-
teraction was significant, with follow-up analysis indicating significant
differences in adjustment scores between those with low versus high
peer P-S ratings only at higher levels of self P-S ratings (i.e., the right
side of the graph). The findings indicate that adjustment is poorer in
children who rate themselves high on popular-sociable behavior, but
whose peers rate them low; in other words, children who
overestimate their popularity-sociability have poorer adjustment.
*p<.05.

peer—self discrepancies were consistent across the TBI and
OI groups.

Discussion

Overall, our findings suggest that children with TBI dem-
onstrate significant agreement with peers’ perceptions of
their social attributes. A notable exception is that children
with severe TBI underestimate the extent to which they are
rejected-victimized according to peers. Inaccurate self-per-
ceptions of rejection-victimization may be associated with
the poor quality of peer relationships and fewer mutual
friendships of children with TBI (Yeates et al., 2013), con-
sistent with research in community samples with aggressive
children (Orobio deCastro, Brendgen, Van Boxtel, Vitaro,
& Schaepers, 2007). Unexpectedly, we found that children
with OI tend to overestimate the degree to which they are
rejected-victimized and underestimate their prosocial be-
havior relative to their peers’ rating. We conceptualized
this as a “‘modesty” effect.

EF abilities helped to predict discrepancies between
self- and peer ratings of popular/sociable, prosocial, and
rejected/victimized scales on the ECP. Better EF predicted

Self-Awareness of Social Attributes in Child TBI
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Figure 5. Adjustment composite standard scores (M =100, SD = 15)
by Extended Class Play Shy-Withdrawn self-rating z-scores at different
levels of Shy-Withdrawn peer ratings. S-W=Shy-Withdrawn. Higher
Shy-Withdrawn scores reflect greater shyness-withdrawal. Higher ad-
justment composite scores reflect better adjustment. The interaction
effect was significant, with follow-up analysis indicating significant dif-
ferences in adjustment scores between those with low versus high
peer S-W ratings only at lower levels of self S-W ratings (i.e., the left
side of the graph). The findings indicate that adjustment is poorer in
children who rate themselves low for shy-withdrawn behavior, but
whose peers rate them high; in other words, children who underesti-
mate their shyness-withdrawal have poorer adjustment. *p <.05.

more ‘“humble” discrepancies (i.e., self-underestimation);
conversely, poorer EF predicted overestimation of positive
social attributes and underestimation of negative social at-
tributes by children relative to peers. In contrast, TOM was
only predictive of discrepancies in ratings of aggression,
and in an unexpected direction, such that better TOM
predicted higher peer than self-ratings of aggression. This
finding is generally inconsistent with previous research;
one potential explanation is that children with higher
TOM in our sample may have been better able to rational-
ize their aggressive behaviors. Regardless, the current find-
ings suggest that EF may be more important or consistent
as a predictor of children’s social self-awareness than TOM.
In adults, however, lack of awareness has been linked to
difficulties with both social information processing and EF
(Bivona et al., 2008, 2014; Bogod, Mateer, & MacDonald,
2003); thus, further research is needed to examine other
aspects of social information processing (e.g., social prob-
lem solving) as potential predictors of self-awareness in
children with TBL

When a discrepancy occurs between peer and
self-ratings of certain social attributes (specifically, popu-
larity/sociability and shyness/withdrawal), parent-rated
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adjustment is poorest for children who show an “immod-
est” response style (i.e., rate themselves more positively
than their peers rate them). This finding is consistent
with research on childhood ADHD (Mikami, Calhoun, &
Abikoff, 2010). Substantial research has investigated inter-
ventions for improving awareness of deficits in adults with
TBI (see Fleming & Ownsworth, 2006, for a review), but
very few studies have attempted to foster awareness in
children with TBIL. Our findings provide preliminary sup-
port for the development of empirical approaches to in-
creasing awareness of social difficulties for children with
TBI, given that lack of awareness in some domains is as-
sociated with poorer psychosocial adjustment.

On the other hand, self- and peer ratings of social
attributes were also independent predictors of parent-
reported adjustment. This finding emphasizes the impor-
tance of incorporating multiple perspectives in assessing
social competence in children with TBI. Previously,
researchers have found substantial discrepancies in the
reports of children with TBI and their parents on measures
of quality of life and metacognitive difficulties (Green,
Godfrey, Soo, Anderson, & Catroppa, 2012; Stancin
et al, 2002; Wilson, Donders, & Nguyen, 2011).
Furthermore, children with TBI are less accurate than
healthy children on tasks of cognitive self-appraisal
(Hanten, Bartha, & Levin, 2000), and greater discrepancies
between actual and perceived cognitive performance pre-
dict higher levels of parent-reported behavior difficulties
(Kruger et al., 2011). To our knowledge, however, ours is
the first study in which self- and peer perceptions of social
attributes in children with TBI were compared. Notably,
the percent of variance accounted for by peer and self-rat-
ings, as well as by interrater discrepancies, were generally
small to medium in size. Other child characteristics, such
as social problem solving, are also likely to contribute to
explaining adjustment in children with history of TBI
(Yeates et al., 2007).

To assess discrepancies between peer and self-ratings
of social attributes as predictors of psychosocial adjust-
ment, we used a mnovel regression-based framework
(De Los Reyes et al., 2013; Laird & De Los Reyes, 2013)
instead of the more traditional approach of treating dis-
crepancy scores as independent variables. We found the
model to be useful in better delineating the roles of peer
and self-ratings, and discrepancies between them, as pre-
dictors of adjustment. We encourage investigators explor-
ing the consequences of interrater discrepancies to
consider using this regression-based approach in future
research. Furthermore, future methodological research
should explore whether the use of discrepancy scores as
dependent variables presents its own statistical drawbacks,

and if so, explore alternative approaches to this form of
analysis.

Limitations of the present study include the small
sample size, group.
Unfortunately, classroom data were not available for all
children in the larger parent study, and the small group
sizes limited our ability to compare severe with mild/mod-
erate TBI groups, for example, and reduced the statistical
power of our study more generally. The relation between
SES and injury severity is also a potential problem because
it may confound our findings given that the effect of SES

especially in the severe TBI

cannot be entirely accounted for. However, the lack of
group differences in SES after accounting for injury mech-
anism, in addition to the lack of evidence for recruitment
bias, suggests that group differences in SES are intrinsically
related to TBI severity.

In the future, researchers should explore why some
children with TBI display accurate self-perceptions of
peer relationships relative to peers, while others show a
lack of awareness of how peers perceive their social attrib-
utes. Identifying cognitive, environmental, family, and
injury-related variables that contribute to limited insight
among children with TBI will be an important precursor
to the development of intervention programs that can en-
hance awareness and improve social outcomes in children
with TBL.
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