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Objective: To examine whether an online cognitive–behavioral intervention could improve child adjust-
ment following traumatic brain injury (TBI). Participants: Thirty-nine families of children with moderate
to severe TBI. Intervention: Families were randomly assigned to the online family problem-solving
(FPS) group or to the Internet resources comparison (IRC) group. Main Outcome Measures: Outcomes
included child behavior problems, social competence, and self-management/compliance. Results: The
FPS group reported better child self-management/compliance at follow-up than did the IRC group. The
child’s age and socioeconomic status (SES) moderated treatment effects, with older children and those
of lower SES who received FPS showing greater improvements in self-management and behavior
problems, respectively. Conclusions: Findings suggest that an online cognitive–behavioral approach can
improve child adjustment after TBI, particularly in older children and children of lower SES.
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Traumatic brain injury (TBI) is the leading cause of acquired
disability in childhood (Kraus, Rock, & Hemyari, 1990). Pediatric
TBI can result in a wide range of adverse outcomes including
problems with attention, memory, and executive function skills;
cognitive and academic deficits; and new or exacerbated behavior
problems (Fay et al., 1994; Fletcher, Ewing-Cobbs, Miner, Levin,
& Eisenberg, 1990; Max et al., 1998). Children with TBI also
commonly experience changes in judgment, social problem solv-
ing, and social competence that contribute to problematic peer
relationships (Janusz, Kirkwood, Yeates, & Taylor, 2002). These
problems may persist for years, adversely impacting the child’s
parents and siblings (Rivara et al., 1996; Wade et al., 2002).

Despite the range of difficulties experienced by children with
TBI and their families, remarkably few interventions to improve
child adjustment have been described in the literature (see Gurdin,
Huber, & Cochran, 2005, for a review). Moreover, with few
exceptions, these interventions involve series of single-case de-
signs rather than randomized clinical trials, thereby limiting the
ability to generalize from these findings. The nature of intervention
following pediatric TBI has largely been determined by the target
problem. Thus, interventions to improve behavioral problems typ-
ically include either antecedent or consequent behavior manage-
ment programs (e.g., Feeney & Ylvisaker, 1995), whereas aca-
demic interventions emphasize classroom supports such as
memory aids and reminders, advanced organizers, and graphic
materials to guide learning (e.g., Sohlberg, Todis, & Glang, 1998).

Only a handful of studies have adopted cognitive–behavioral
approaches to improving child outcomes. In the first study in this
area, Suzman, Morris, Morris, and Milan (1997) implemented a
multicomponent program including training in self-instruction,
self-regulation, metacognition, attribution, and self-reinforcement
with five children with TBI and found significant improvements in
problem solving as assessed by standard neuropsychological mea-
sures. However, these investigators did not examine whether these
apparent improvements in problem solving generalized to im-
provements in academic performance or problem solving in social
domains.

In two more recent studies, investigators adopted a family
problem-solving framework to improve both child and family
outcomes (Wade, Michaud, & Brown, 2006; Wade, Wolfe, Brown,
& Pestian, 2005a, 2005b). The intervention integrated information
regarding the cognitive and behavioral sequelae of TBI with fam-
ily training in problem-solving skills, effective communication,
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and antecedent behavior management approaches. A randomized
clinical trial of this intervention with 37 families of children with
moderate to severe TBI (Wade et al., 2006) revealed significantly
greater improvements in the intervention group than in the usual-
care control group on the Child Behavior Checklist (CBCL) In-
ternalizing Total and Anxiety/Depression and Withdrawal sub-
scales. Corresponding effect sizes were large. These investigators
subsequently developed and piloted an online version of this
family problem-solving intervention with families of six children
with moderate to severe TBI. In addition to reported improvements
in parental depression and distress (Wade et al., 2005b), parents
also noted improvements in child outcomes as indicated by a
significant decrease on the Antisocial Behavior scale of the Home
and Community Social Behavior Scale (HCSBS; Wade et al.,
2005a). However, this investigation was limited to six families and
lacked a control group, thereby limiting the generalizability of the
findings.

These studies suggest that cognitive–behavioral approaches
may be effective in improving child adaptation following TBI.
However, further research is necessary to determine whether such
an approach is equally effective for children of varying ages,
sociodemographic backgrounds, and injury severity and to identify
for which types of academic and behavioral outcomes a cognitive–
behavioral intervention is likely to be helpful.

The studies by Wade and colleagues (2005a, 2005b, 2006) are,
to our knowledge, the only documented attempts to improve child
outcomes through a family-based intervention. However, mount-
ing empirical evidence has underscored the potential importance of
social environmental influences including socioeconomic status
(SES), family functioning both prior to and following the injury,
and interpersonal supports and strains on the child’s recovery and
long-term adaptation (Kinsella, Ong, Murtaugh, Rior, & Sawyer,
1999; Taylor et al., 1999; Yeates et al., 2002). These studies
suggest that family adaptation and child recovery are closely
linked, with improvements in family functioning contributing to
improvements in child adjustment. Additionally, intervention ex-
perts Ylvisaker and Feeney (1998) have stressed the importance of
involving key people in the child’s life, such as parents and
teachers, in effecting and maintaining change following pediatric
TBI. Thus, involving the family in intervention programs may
serve the dual purposes of improving family functioning to support
the child’s recovery and training the family in specific skills to
support behavioral changes in the child.

The current investigation examined the efficacy of online family
problem-solving (FPS) therapy in reducing child behavior prob-
lems and improving child social competence following pediatric
brain injury by comparing an FPS group with an Internet resources
comparison (IRC) group. We sought to address three main objec-
tives. Our first objective was to determine whether FPS therapy
resulted in greater improvements in child social and behavioral
outcomes than were found in the IRC group. We hypothesized that
children in the FPS group would exhibit lower levels of behavior
problems and higher levels of social competence at follow-up than
would children in the IRC group after controlling for baseline
levels of symptoms. A related objective was to examine the fea-
sibility and acceptability of online treatment delivery with children
with TBI.

Additional objectives were to examine demographic and injury
characteristics as potential moderators of child outcomes. With

respect to demographic characteristics, we hypothesized that older
children and those of higher SES might be more likely to benefit
from FPS therapy. The reasons for these expectations include
greater ability of older compared with younger children to actively
participate in the intervention and the greater familiarity of chil-
dren from higher SES families with computers (Wade, 2006). On
the basis of findings from previous investigations (Wade et al.,
2006), we further hypothesized that children with less severe
injuries might show greater improvements.

This study is unique in several important respects. First, it is one
of only a handful of studies to test cognitive–behavioral interven-
tions to improve child outcomes following pediatric TBI. More-
over, it is perhaps the first randomized clinical trial to combine a
Web-based intervention and synchronous videoconferencing in a
family treatment program, thereby addressing issues of treatment
accessibility. Finally, by using a comparison group that is receiv-
ing access to Internet resources as well as usual psychosocial care,
we were able to control for the effects of access to online infor-
mation and support. Our overarching goal was to examine the
feasibility and efficacy of online FPS therapy in improving child
outcomes following pediatric TBI.

Method

The current study involves a randomized clinical trail comparing usual
psychosocial care plus online information and resources (IRC) with online
FPS therapy. Approval was obtained from the Cincinnati Children’s Hos-
pital Medical Center Institutional Review Board prior to study inception.

Participants

Participants were recruited from the trauma registry of an urban chil-
dren’s hospital. To be eligible, children had to be between the ages of 5 and
16 years and to have sustained a moderate to severe TBI between 1 and 24
months previously. Consistent with previous studies, severe TBI was
defined by a Glasgow Coma Scale (GCS) score of 8 or less. Moderate TBI
was defined as a GCS score of 9–12 or a GCS score of 13–15 with
evidence of trauma-related abnormalities on imaging. To be eligible,
children had to live at home and speak English. Children with nonblunt
trauma (e.g., gunshot wounds) or a history of child abuse were excluded.

Procedure

Random assignment. After obtaining informed consent from the pri-
mary caregiver and verbal assent from the participating child, families were
randomly assigned to FPS or IRC via a computer program. Twenty-four
families were assigned to receive FPS therapy and 20 were assigned to the
IRC group. Given the nature of the study, neither the participants nor the
research assistant was blind to group assignment. However, the primary
outcome measures were based on parent and child report and therefore not
dependent on the judgments of the research staff.

Therapist and interviewer training. The therapist for the intervention
was a clinical psychology doctoral student. She was trained over a 2-month
period and received ongoing weekly supervision. The content of each
session was detailed in an extensive treatment manual. End of session
checklists completed by the therapist and family indicated excellent cor-
respondence between actual session content and intervention manual ob-
jectives. The interviewers were bachelor’s and master’s level research
assistants who received extensive training in recruitment, interviewing
techniques, and questionnaire administration prior to contacting eligible
families. Some families were already receiving psychotherapy, and fami-
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lies in both groups continued to receive any psychosocial treatments that
they were previously receiving in addition to the FPS or IRC interventions.

Baseline assessment. After informed consent was obtained, the re-
search assistant went to the family’s house and installed a Dell com-
puter with 19-in. monitor and an inkjet printer. When it was available,
enrolled families received high-speed Internet access (cable or DSL). In
the current project, we were able to obtain high-speed connections for
all but 1 family (98%). Families were allowed to keep the computers at
treatment completion as an incentive for participation. Families in the
FPS group also received a Web camera (see Wade, Wolfe, & Pestian,
2004, for technical and procedural details) for the duration of the
intervention. During the initial visit, the research assistant completed
the baseline assessment and provided family members with training in
how to turn on the computer, log onto the home page via Internet
Explorer, and navigate within the Web site.

Description of the FPS intervention. At the beginning of treatment, the
therapist met once with each FPS family in the family’s home. Parents, the
injured child, and school-age siblings were invited to participate in this and
subsequent meetings. During the initial meeting, the therapist conducted a
structured interview regarding how the injury had affected the child and
family and current concerns and goals. The therapist also reviewed the
content and structure of the intervention and entered goals identified by
individual family members into the Web site. Future meetings with the
therapist were scheduled for every 1–2 weeks and conducted via video-
conferencing. During the week prior to each videoconference, the family
completed self-guided materials on the Web site.

The FPS homepage featured links to announcements, contact informa-
tion, resources (other brain injury websites), and the session materials. By
clicking the “Start Sessions” button, participants could access the content
from current and previous sessions. The therapist assigned new sessions to
each family upon completion of the previous session. Materials were
password protected, encrypted, and available at all times.

We designed the Web site to be used by multiple family members at the
same time, analogous to a family therapy session (see Wade et al., 2004,
for a complete description). Given the varied age and cognitive abilities of
participating children, it was anticipated that parents and children would
complete the sessions together, with parents or older siblings providing
assistance to younger children as needed. The Web site was programmed
so that the family could not proceed to the next screen until a response was
entered for each question. Each self-guided online Web session included
didactic content regarding the skill (i.e., problem solving), video clips
showing families modeling the skill, and exercises giving the family an
opportunity to practice the skill. A green check mark appeared next to the
session title after the content had been completed. After each family
completed the self-guided content, the therapist scheduled a synchronous
online appointment with the family via videoconference. During these

sessions, the therapist reviewed the exercises completed by the family and
implemented the problem-solving process with a problem or goal identified
by the family.

If the family was unable to complete the self-guided content on their
own within 2–4 weeks, the therapist completed the session with the family.
In practice, 15% of the self-guided sessions were completed online with the
therapist’s assistance an average of 21.69 days after the initial appointment
date. Thirteen families or 65% completed at least one self-guided session
with the therapist.

The FPS Web site had 14 separate sessions. Eight core sessions
provided training in problem solving, communication, and antecedent
behavior management skills for all enrolled families, and the remaining
6 sessions addressed content related to stressors or issues that affected
some but not all families (see Table 1 for a list of core sessions and
related content). The first 2 Web-based sessions addressed the impor-
tance of having a positive problem orientation (Nezu, Nezu, Friedman,
Faddis, & Houts, 1998) and the steps of problem solving (Aim, Brain-
storm, Choose, Do it, and Evaluate—ABCDE). The self-guided Web
sessions also provided information and antecedent strategies for ad-
dressing cognitive and behavioral problems that arise following TBI
(Feeney & Ylvisaker, 1995; Ylvisaker & Feeney, 1998). Given the
family focus of the intervention, 1 session provided training in family
communication skills (Robin & Foster, 1989). Thus, the FPS interven-
tion can be thought of as standard problem solving plus training in other
cognitive– behavioral skills relevant to coping with TBI.

The content of the supplemental sessions included stress management,
working with the school, sibling concerns, anger management, pain man-
agement, and marital communication. Families who exceeded the clinical
threshold on any of the Family Burden of Injury Interview (FBII) subscales
(see below) or who identified deficits in problem solving, communication,
or behavior management during the self-assessment of skills in Session 7
were targeted to receive up to 4 of the 6 individual sessions focusing on the
specific area(s) of difficulty identified. The final core session helped family
members to anticipate and plan for future problems.

IRC. Families in the IRC group continued to receive any psychosocial
care they were receiving prior to the intervention. In addition, each family
received a computer, printer, and high-speed Internet access. IRC families
received access to a home page of brain injury resources and links (iden-
tical to those given on the FPS homepage) but were not able to access FPS
session content. In this way, we controlled for the nonspecific effects of
having access to the resources and information of the Web, including chat
rooms and online support groups, as well as the specific effects of the brain
injury links page. Web site usage was assessed in both groups via ques-
tionnaire at the end of the study.

Table 1
Outline of Session Content

Session Topic Key features

1 Overview, identify goals Learn about family, overview, identify goals
2 Positive problem orientation The importance of attitude
3 Steps of problem solving Learn steps of problem solving
4 Cognitive changes Identify strategies to reduce frustration
5 Behavior changes Antecedent behavior management strategies
6 Communication Listening/positive communication strategies
7 Crisis management/review Skills for crises, assessment of needs
8 Planning for the future Review what works, plan for transitions

Note. Families who exceeded the clinical threshold on any of the Family Burden of Injury subscales or who
identified deficits in problem solving, communication, or behavior management during Session 7 were targeted
to receive up to four of the six supplemental sessions on the following topics: schools, communication, stress,
anger management, sibling issues, and pain management.
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Measures

Assessment of interim functioning at Session 7. To determine the need
for individualized sessions, parents completed the Problem-Solving and
Communication subscales from the Family Assessment Device (FAD;
Miller, Bishop, Epstein & Keitner, 1985), a self-report version of the FBII
(Burgess et al., 1999), and Likert items developed for this study pertaining
to global family problem solving, communication, and behavior manage-
ment in the past month. For example, the item on communication stated
“During the past two weeks, I would rate my family’s communication as:
excellent, good, fair, poor.” The FAD is a self-report measure with dem-
onstrated reliability and validity (Miller et al., 1985). Because the inter-
vention targeted family problem solving and communication, we selected
those subscales of the FAD to identify persistent problems in those do-
mains. Thus, parents reporting deficient problem-solving or communica-
tion skills on either the FAD subscales or the Likert items were invited to
complete supplemental sessions on these topics. The FBII assesses the
unique burdens associated with pediatric TBI. The FBII possesses high
internal consistency (Cronbach’s � � .90) and has concurrent and predic-
tive validity relative to family and child outcomes (Burgess et al., 1999).
Items rated as quite or extremely stressful were identified as areas requiring
individualized intervention.

Child adjustment. Child behavior problems were assessed with the
CBCL (Achenbach & Rescorla, 2001). The CBCL is a 113-item caregiver-
report measure of child behavior problems. The CBCL has high test–retest
reliability and criterion-related validity. The CBCL generates T scores
(M � 50; SD � 10) for three summary scales (Total Behavior Problem,
Internalizing, and Externalizing), with higher scores reflecting more severe
behavior problems. The HCSBS, a 64-item parent-report scale assessing
social competence and antisocial behavior, provided a measure of social
competence (Merrell, Streeter, & Boetter, 2001). The HCSBS has high
internal consistency and test–retest reliability and documented validity. On
the Social Competence scales of the HCSBS, higher scores reflect better
social competence.

Website Evaluation Questionnaire (WEQ). The WEQ was adapted
from the Website Evaluation Instrument (Rotondi, Sinkule, & Spring,
2005). The WEQ contains a series of questions regarding the ease of use
and helpfulness of the videoconferences and the components of the Web
site rated on a 5-point Likert scale.

SES. The Hauser–Warren socioeconomic index was used to assess the
parent’s occupational status. The Hauser–Warren index provides a measure
of occupational SES derived from the education and income data from
workers in the 1990 census and validated against the occupational prestige

ratings from the 1989 General Social Survey (Hauser & Warren, 1997).
Higher scores correspond to greater SES. Parents were also asked about
their educational attainment with choices ranging from less than 2 years of
high school to a graduate degree.

Results

Participants

A total of 116 potentially eligible families were identified from
the trauma registry at Cincinnati Children’s Hospital Medical
Center. Of these, we were able to contact and screen 87 families
(75%). Of the families contacted, 50 (57%) agreed to participate,
and 46 (53%) completed the baseline and were randomly assigned
to the FPS or IRC condition. (One of these children did not meet
our criteria for injury severity, with data from this case subse-
quently excluded from the analyses.) Nearly all participants who
declined to participate indicated either that the family was no
longer experiencing concerns related to the injury or that they were
too busy. Families who did not participate were similar to partic-
ipants with respect to race and ethnicity; however, they were less
likely to have phones and tended to have children with less severe
injuries.

Table 2 presents the demographic and injury characteristics of
the sample at baseline. The 17 girls and 28 boys with TBI were an
average of 10.96 years of age (SD � 3.16) and were injured 13.73
months prior to baseline on average (SD � 7.10). Six children
(25%) in the FPS group and 7 children (35%) in the IRC group had
GCS scores of 8 or less, indicating severe TBI. Eleven children
(24%) were African American and 34 (76%) were European
American. SES and education level varied substantially, with more
than half of the parents having a high school education or less.
Nearly two thirds of families (29; 66%) had home computers prior
to enrollment.

Two families assigned to FPS (8%) dropped out prior to follow-
up. One additional family completed the intervention but was
unable to be contacted for the follow-up assessment. Thus, fol-
low-up data are available for 42 of the initial 45 families (93.3%).
Attrition was 12% in the FPS group versus 0% in the IRC group;

Table 2
Demographic and Injury Characteristics at Baseline

Variable

FPS (n � 20) IRC (n � 20) Total (n � 40)

M SD n % M SD n % M SD n %

Child’s age (years) 10.92 2.45 11.00 3.93 11.00 3.27
Time since injury (months) 13.48 6.86 14.05 7.54 13.65 7.15
Lowest GCS score 12.18 4.22 10.55 4.77 11.40 4.52
Hauser score 33.28 13.75 30.73 12.20 32.12 12.98
Child’s gender

Male 11 55 12 60 23 57.5
Female 9 45 8 40 17 42.5

Race
African American 4 20 6 30 10 25
European American 16 80 14 70.0 30 75

Maternal education
High school diploma or less 8 40 13 65 21 52.5
More than a high school diploma 12 60 7 35 20 45.4

Married 12 60 8 40 29 50

Note. FPS � family problem solving; IRC � Internet resources comparison; GCS � Glasgow Coma Scale.
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however this difference was not statistically significant, and drop-
outs did not differ significantly from remaining participants on any
of the baseline measures. Two additional families in the FPS group
completed baseline and follow-up assessments but failed to com-
plete five or more sessions. These cases were excluded from the
primary analyses, but their predata and postdata are included in a
series of intent-to-treat analyses. Additionally, child behavior data
were unavailable for 1 child in the control group who was mini-
mally responsive and required constant care and supervision. Thus,
parent-report data from 39 primary caregivers (35 mothers and 4
fathers) were included in the data analyses. The 5 families that
were excluded from the analysis because of dropout (2), failure to
complete the follow-up (1), or failure to complete at least half the
core sessions (2) did not differ from the families remaining in the
study in terms of SES, injury severity, time since injury, the child’s
age, or total behavior problems at baseline. However, the excluded
children had significantly lower social competence at baseline
(M � 35.00, SD � 2.87) than children included in the primary
analyses (M � 49.69, SD � 11.12; p � .001).

Baseline Comparisons

Baseline differences between the FPS and IRC groups on de-
mographic and injury characteristics were assessed with t tests for
continuous variables and chi-square analyses for dichotomous
variables. As reported in Table 2, the groups did not differ signif-
icantly on any of these key demographic and injury characteristics.
Nine percent of the children in the FPS group and 30% of those in
the IRC group were receiving counseling or behavior therapy at
the time of the baseline assessment, although this treatment may
not have been related to the child’s injury, �2(1, N � 43) � 3.21,
p � .073. Finally, the groups did not differ on any of the outcome
measures at baseline.

Group Differences in Child Outcomes

Group differences in child outcomes were assessed with analy-
sis of covariance (O’Brien & Kaiser, 1985). Intervention group
(FPS vs. IRC) was the independent variable. Scores from the
pretest assessment were included as covariates to reduce variance
in the outcomes attributable to preexisting individual differences.

Effect sizes were estimated based on partial �2. In accordance with
established guidelines (Cohen, 1988), effect sizes were classified
as follows: .01–.05 � small; 05–.14 � moderate; and �.14 �
large.

Analyses revealed significant group differences on the Self-
Management/Compliance subscale of the HCSBS at follow-up,
after we controlled for baseline levels, F(38, 1) � 4.16, p � .05
(see Table 3). Children in the FPS group had significantly higher
scores at follow-up than did children in the IRC group, (FPS: M �
52.35, SD � 10.48; IRC: M � 45.50, SD � 11.37), reflecting
greater self-control and compliance with parental requests. Al-
though the groups did not differ significantly on the other out-
comes at follow-up, after we controlled for baseline scores, there
were trends for greater improvement in the FPS group than in the
IRC group on the HCSBS Social Competence total, the CBCL
Total Behavior Problem scale, and the CBCL Internalizing sub-
scale (see Table 3). Intent-to-treat analyses that included the base-
line and follow-up data for the two families who completed only
two sessions revealed similar results with the exception that group
differences on the HCSBS total were now also significant, F(40,
1) � 4.56, p � .04.

Moderators of Treatment Efficacy

We conducted a series of hierarchical multiple regression anal-
yses to examine whether baseline demographic or injury charac-
teristics moderated treatment response on the CBCL Total Behav-
ior Problems scale, the HCSBS total, and HCSBS Self-
Management/Compliance total. In these analyses, the baseline
score on the outcome measure was entered first, followed by group
membership, the injury (lowest GCS score) or demographic char-
acteristic (child’s age, SES), and the interaction or cross-product
term of group and the characteristic of interest (e.g., Group �
Child’s Age). We examined three hypothesized moderators in this
fashion: the child’s age, injury severity, and parental SES. Corre-
lations of these variables with the CBCL total, HCSBS total, and
HCSBS Self-Management/Compliance scores at follow-up ranged
from -.03 to -.28, and none was statistically significant. Table 4
provides the results of the regression analyses testing the hypoth-
esized moderating effects. In these analyses, two of the nine tested
interactions were significant at p � .05. SES moderated treatment

Table 3
Baseline and Follow-Up Means on Measures of Child Behavior and Social Competence for the FPS and IRC Groups

Variable

FPS IRC

F �2

Baseline Follow-up Baseline Follow-up

M SD M SD M SD M SD

CBCL total 53.06 11.65 47.78 11.43 58.56 11.63 56.06 11.82 2.35 .07
CBCL Int. 53.56 9.39 47.39 10.30 58.72 8.84 56.72 12.42 2.83 .08
CBCL Ext. 52.39 12.52 48.17 10.68 56.28 12.20 52.00 11.02 0.33 .01
HC Peer 53.60 10.33 53.55 9.07 47.89 10.64 46.50 10.31 2.01 .05
HC Self Mgt 48.85 12.84 52.35 10.48 46.11 10.15 45.50 11.37 4.16* .11
HC total 51.65 11.50 53.15 9.89 46.94 10.47 45.50 11.50 3.00 .08

Note. FPS � family problem solving; IRC � Internet resources comparison; CBCL total � Child Behavior Checklist Behavior Problems total T score;
CBCL Int. � Child Behavior Checklist Internalizing Problems total T score; CBCL Ext. � Child Behavior Checklist Externalizing Problems total T score;
HC Peer � Home and Community Social Behavior Scale Peer total T score; HC Self Mgt � Home and Community Social Behavior Scale
Self-Management/Compliance total T score; HC total � Home and Community Social Behavior Scale Social Competence total T score.
* p � .05.
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effects on the CBCL total, F(1, 30) � 5.49, p � .03. As depicted
in Figure 1, behavior problems decreased significantly among
children below the median for SES (lower SES) receiving FPS
therapy (baseline M � 59.45; follow-up M � 46.75; p � .001), but
not among children of lower SES in the IRC group (baseline M �
57.35; follow-up M � 58.45; p � .67), suggesting that FPS
therapy may be more beneficial in improving behavior problems
among individuals of lower SES. The corresponding effect size in
the lower SES group was large (Cohen’s d � 0.90). In addition,
children in the IRC group with higher SES (M � 48.99) had
significantly lower total CBCL scores at follow-up than did chil-
dren in the IRC group with lower SES (M � 57.50; p � .02).

In the other significant interaction, the child’s age moderated the
association between treatment group and improvements in the
child’s self-management and compliance on the HCSBS, F(1,

33) � 5.29, p � .03. As depicted in Figure 2, children older than
11 years of age in the FPS group had significantly higher Self-
Management/Compliance scores on the HCSBS at follow-up (M �
49.88) than did children older than age 11 in the IRC group (M �
43.75; p � .03); whereas there was no difference between the
groups at follow-up among the children younger than 11. Corre-
sponding effect sizes in children older than 11 were large (Cohen’s
d � 1.02). These findings suggest that FPS therapy may be more
effective for older children.

Sessions Completed and Children’s Perceptions of Ease
of Use and Helpfulness

The total number of videoconference sessions completed ranged
from 0 to 12, and all but 2 families completed 4 or more sessions

Table 4
Summary of the Hierarchical Regression Analyses Testing Hypothesized Moderation Effects

Variable B SE B � R2 	R2 t(38)

CBCL at follow-up
Step 1

CBCL baseline 10.27 6.99 .72 .52 — 6.09
Step 2

Treatment group 4.42 2.88 .18 .55 .03 1.53
Step 3

Lowest GCS score 
0.23 0.33 
.09 .56 .01 
0.70
Child’s age 1.85 0.76 .042 .20 .59 0.04

SES 
0.42 
0.05 .11 
.05 .55 0.00
Step 4

GCS � Group 0.23 0.16 .70 .12 .56 0.00
Age � Group 1.13 1.02 .90 .67 .61 0.02
SES � Group 
2.34* 
0.48 .20 
1.00 .62 0.07

HCSBS SC at follow-up
Step 1

HCSBS SC baseline 6.11 0.72 .12 .71 .51 —
Step 2

Treatment group 
4.47 2.58 
.20 .55 .04 
1.73
Step 3

Lowest GCS score 0.08 0.32 .03 .55 .00 0.24
Child’s age 
1.41 
0.56 .40 
.16 .57 0.02
SES 
0.08 
0.01 .10 
.01 .55 0.00

Step 4
GCS � Group 
0.43 
0.29 .67 
.22 .55 0.00
Age � Group 
1.61 
1.35 .84 
.95 .60 0.03
SES � Group 1.39 0.27 .20 .61 .58 0.03

HCSBS SM follow-up
Step 1

HCSBS SM baseline 6.57 0.72 .11 .74 .54 —
Step 2

Treatment group 
4.95 2.43 
.22 .59 .05 
2.04*
Step 3

Lowest GCS score .01 0.31 .01 .59 .00 0.04
Child’s Age 
1.16 
0.45 .38 
.13 .61 0.02
SES 
0.17 
0.02 .10 
.02 .59 0.00

Step 4
GCS � Group 
0.10 
0.06 .65 
.05 .59 0.00
Age � Group 
2.30* 
1.82 .79 
1.27 .66 0.05
SES � Group 1.53 0.29 .19 .63 .62 0.03

Note. CBCL � Child Behavior Checklist Behavior Problems total score; GCS � Glasgow Coma Scale; SES �
socioeconomic status as assessed by the Hauser–Warren Scale; HCSBS SC � Home and Community Social
Behavior Scale Social Competence total; HCSBS SM � Home and Community Social Behavior Scale
Self-Management/Compliance total.
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(M � 9.50, SD � 2.19). Because all but the initial session were
preceded by a self-guided Web session, the total number of ses-
sions completed ranged from 1 to 24. Families received an average
of 2 supplemental sessions based on identified needs (SD � 1.4),
with 75% receiving at least 1 supplemental session. However, not
all families qualifying for supplemental sessions received them
because of a lack of time remaining in their treatment window.
Thus, there were significant negative correlations between the
number of sessions completed and both child behavior problems
(
.59) and parental distress (
.60) at baseline, suggesting that
families with more problems at baseline completed fewer sessions.
However, the number of sessions completed was not related to
sociodemographic factors such as SES, parental education, or race
nor was it related to child characteristics such as age and injury
severity.

Data on feasibility and helpfulness were collected from 16 of 17
children who were 8 years of age or older at follow-up. As
presented in Table 5, all but 2 children rated the Web site as at least
moderately easy to use. However, a higher proportion (26%) rated
it a little or not at all easy to use relative to other sites. Similarly,
81% of children rated the videoconferences as easy to use.

All of the children rated the Web site content as at least mod-
erately helpful overall. The information on behavior changes and
strategies for dealing with them was rated most favorably, with all
but 1 child rating this section as at least moderately helpful.
Conversely, 32% of the children rated the information about com-

munication skills as not at all or a little helpful. The videoconfer-
ences were also viewed as helpful overall, with 63% of children
rating them as very or extremely helpful. Only 2 children (12%)
rated the videoconference sessions as not at all or a little helpful
relative to the possibility of meeting in person. Thus overall, the
children with TBI rated the Web site content and the videoconfer-
ences as helpful.

Children also rated their emotional responses to the Web site
and videoconference sessions on the WEQ. As presented in Table
6, children generally reported positive emotions (acceptance, sup-
port, understanding) when using the Web site and during the
videoconferences, and all but 1 child reported feeling at least
moderate support and understanding (see Table 6). However, a
subset of children reported feeling moderately to extremely angry
when using the Web site (n � 5; 31%) or during the videoconfer-
ences (n � 4; 25%). Likewise, a similar proportion of children
reported moderate to extreme worry when using the Web site
(25%) and completing the videoconferences (32%). These findings
suggest that although nearly all children experienced positive
emotions associated with the FPS intervention, some also experi-
enced worry and anger during the course of the intervention.

Discussion

The current study is among the first randomized clinical trials
examining the efficacy of a cognitive–behavioral intervention for

Figure 1. Baseline and follow-up scores on the Child Behavior Checklist (CBCL) total for children of higher
and lower socioeconomic status (SES). The figure depicts significant improvement from baseline to follow-up
in the low SES, family problem-solving (FPS) group and the high SES, Internet resources comparison (IRC)
group. These two groups differed significantly from the low SES, IRC group at follow-up (p � .05).
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improving child outcomes following pediatric TBI. It is also
among the first studies to use an online family-centered approach
with a pediatric population (see also Ritterband et al., 2003). The
findings suggest that an online cognitive–behavioral approach can
be helpful in improving child self-management and compliance
following TBI, particularly among older children. Although over-

all effect sizes were moderate, effect sizes were large for the
children of lower SES and for children older than 11 years of age.

Given the impact of TBI on self-regulation and social compe-
tence in children and adolescents, these findings have important
clinical implications. Self-management, as assessed by the
HCSBS, can be conceptualized as an external manifestation of the

Figure 2. Baseline and follow-up scores on the Home and Community Social Behavior Scale Self-Manage-
ment/Compliance total (HCSBS SM) for children older and younger than age 11. The figure depicts significant
improvement from baseline to follow-up in the older, family problem-solving (FPS) group. This group differed
significantly from the older Internet resources comparison (IRC) group at follow-up.

Table 5
Children’s Ratings of Ease of Use and Helpfulness (n � 16)

Item

Not at all A little Moderately Very Extremely

n % n % n % n % n %

Web site ease of use
Web site overall 1 6 1 6 6 38 7 44 1 6.3
Vs. other sites 2 13 2 13 7 44 3 19 2 13

Videoconference ease of use
Overall 2 13 1 6 4 25 4 25 5 31
Vs. face to face 1 7 2 13 6 40 3 20 3 20

Web site helpfulness
Overall 0 0 0 0 5 31 7 44 4 25
TBI information 1 7 2 13 3 20 5 33 4 27
Problem solving 2 13 1 6 1 6 8 50 4 25
Behavior strategies 1 6 0 0 3 19 7 44 5 31
Communication skills 3 19 2 13 2 13 5 31 4 25

Videoconferencing helpfulness
Overall 0 0 1 6 5 31 3 19 7 44
Vs. face to face 1 6 1 6 7 44 2 13 5 31

Note. TBI � traumatic brain injury.
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child’s executive function skills. Following TBI, children often
show deficits in executive functions such as the ability to self-
monitor, plan, and inhibit inappropriate responses (Ewing-Cobbs,
Levin, & Fletcher, 1998). The problem-solving heuristic taught in
FPS therapy (Aim, Brainstorm, Chose, Do, Evaluate) may serve as
an executive function routine for the children, similar to that
described by Feeney and Ylvisaker (2003), enabling the children to
control themselves more effectively in social situations. Other
research suggests that this cognitive–behavioral approach to self-
monitoring and control has the potential to improve child func-
tioning in school as well as home settings (Selznick & Savage,
2000). Alternatively, parents participating in the FPS intervention
may have an increased sense of parenting efficacy and view their
child more positively as a result of the skills taught in the inter-
vention rather than there being actual changes in the child’s
behavior.

The findings also provided tentative evidence that FPS therapy
may be more effective for certain subgroups of children. Specifi-
cally, analyses of moderation effects indicated salutary influences
of FPS therapy on the behavior problems of children from families
of lower SES and on older children. The former finding was
contrary to our hypothesis that children of higher SES would
benefit more because of their greater familiarity with computers.
However, it is consistent with the growing literature examining
predictors of recovery following pediatric TBI that suggests that
children of higher SES demonstrate greater cognitive and behav-
ioral recovery than do those of lower SES (Taylor et al., 1999,
2002). In the current study, children of higher SES showed sig-
nificant improvement in total behavior problems in the absence of
intervention. These children may be evincing the benefit of greater
resources at home and school that are not available to children of
lower SES. Thus, these findings suggest that FPS therapy may be
able to improve behavior problems among children at greater risk
for long-term difficulties. The positive effects of FPS therapy in
reducing problems in self-management and compliance among
older children may reflect the greater capacity of older compared
with younger children to incorporate the executive function/prob-

lem-solving routine promulgated by the intervention into their
daily lives. Conversely, treatment effects in younger children may
be more dependent on changes in parenting behavior and parent–
child interactions.

Contrary to our hypotheses and previous findings in a study of
face-to-face FPS therapy (Wade, 2006), we did not find evidence
that the treatment was less effective among children with more
severe injuries. The online approach featured greater redundancy
of content (didactic information, video, interactive exercises, and
review by therapists) than the previous face-to-face trial of FPS
therapy (Wade et al., 2005a), thereby potentially increasing the
likelihood that the content was understood by children with greater
cognitive impairments. Additionally, the multimedia learning for-
mat may have been beneficial for children who have difficulty
understanding information presented in a traditional print format.
However, it is also possible that there were insufficient numbers of
children with severe TBI to detect potential severity differences in
responsiveness to treatment.

In a separate report on parent outcomes from this study, we
found that parents in the FPS group reported greater reductions in
depression, anxiety, and global distress than did parents in the IRC
group (Wade, Carey, & Wolfe, in press). However, neither SES
nor the child’s age moderated treatment effects on parental out-
comes. The failure to find similar moderators for parent and child
outcomes supports the possibility of different mechanisms of ther-
apeutic action in the two groups.

The current findings also suggest that an online approach is both
feasible for and acceptable to children with TBI. More than 80%
of the children rated the Web site and videoconferences as easy to
use. Additionally, all but 1 child rated the Web site and videocon-
ferences as moderately to extremely helpful overall. However,
emotional reactions to the intervention suggest that a subset of
children felt angry or worried when viewing the Web pages or
participating in the videoconferences. It is unclear how the pro-
portion of children who report experiencing worry or anger com-
pares with traditional face-to-face interventions. As with any prob-
lem-focused treatment, FPS sessions may have focused on

Table 6
Children’s Emotional Reactions to the Web Site and Videoconferences

Emotion

Not at all A little Moderately Very Extremely

n % n % n % n % n %

Web site

Acceptance 2 13 1 6 4 25 4 25 5 31
Anger 5 31 6 38 1 6 2 13 2 13
Loneliness 8 50 4 25 1 6 2 13 1 6
Support 0 0 1 6 5 31 5 31 5 31
Understanding 0 0 1 6 3 19 8 50 4 25
Worry 5 31 7 44 2 13 1 6 1 6

Videoconference

Acceptance 2 13 1 6 4 25 6 38 3 19
Anger 8 50 4 25 1 6 1 6 2 13
Loneliness 10 63 4 25 1 6 0 0 1 6
Support 0 0 1 6 3 19 6 38 6 38
Understanding 0 0 1 6 3 19 8 50 4 25
Worry 9 56 2 13 3 19 0 0 2 13
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concerns that these children did not wish to deal with, including
some of the cognitive and behavioral changes that they have
experienced as a result of their injury. Moreover, virtually all of
the children who noted negative feelings rated the program as
helpful, suggesting that their emotional reactions did not alter their
overall perceptions of the utility of the program.

Families with more psychological distress at baseline completed
fewer sessions overall and were less likely to receive supplemental
sessions because of difficulties adhering to the schedule of ses-
sions. Thus, providing treatment online did not mitigate adherence
problems among the most distressed families. However, the num-
ber of sessions completed was unrelated to improvements in child
behavior and social competence, suggesting that families could
still benefit when completing only one session per month (rather
than the scheduled two). Future research may enable us to identify
additional ways to further improve treatment adherence in this
subgroup.

Several limitations of the current research should be noted. First,
the sample size was relatively small and skewed toward less severe
injuries. As a result, we are cautious in generalizing to a sample of
children with severe injuries. Additionally, although the FPS and
IRC groups did not differ significantly on injury, sociodemo-
graphic, or outcome measures at baseline, there may have been
subtle differences between the groups. For example, families who
did not complete the follow-up assessments had children with
lower levels of social competence at baseline, suggesting that
families in the FPS group who dropped out had children with more
significant social deficits. A higher proportion of children in the
IRC group than in the FPS group received therapy in addition to
the intervention. However, both of these factors should have
decreased our ability to detect improvements arising from FPS
therapy.

The number of interactions examined increased the possibil-
ity of Type I error. However, given the low probability of
detecting interactions (McClelland & Judd, 1993), setting a
more stringent criteria for statistical significance may have
unduly inflated the risk of Type II error. Reliance on parent-
report measures and the lack of an extended follow-up pose
further limitations. Although all participants received comput-
ers and Internet access, parents in the treatment group may have
experienced greater pressure to provide socially desirable re-
sponses reflecting improved child functioning. Finally, without
longer term follow-up, it is not possible to determine if treat-
ment effects persisted beyond the end of treatment or if FPS
therapy prevented the emergence of subsequent problems.

Despite these limitations, the current study provides evidence
that an online FPS and skill building intervention can improve
child self-management and behavior particularly among older and
economically disadvantaged children. These findings are particu-
larly encouraging in the context of a randomized controlled clin-
ical trial. Evidence of the feasibility and efficacy of an online
approach with this population holds the promise of providing
access to needed treatment for children who might not otherwise
be able to attain it because of distance or unavailability of expe-
rienced providers. Future research with larger samples and more
sensitive measures of target skills are necessary to shed light on the
mechanisms of treatment action.
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