
Can a Web-Based Family Problem-Solving Intervention Work for Children
With Traumatic Brain Injury?

Shari L. Wade
Cincinnati Children’s Hospital Medical Center and

University of Cincinnati College of Medicine

Christopher R. Wolfe
Miami University

Tanya Maines Brown
Medical College of Wisconsin

John P. Pestian
Cincinnati Children’s Hospital Medical Center and

University of Cincinnati College of Medicine

Objective: To examine the feasibility and efficacy of a Web-based intervention for children with
traumatic brain injury (TBI). Participants: 6 families comprising 8 parents, 5 siblings, and 6 children
with TBI (mean age � 10.5 years). Intervention: Families received computers, Web cameras, and
Internet access. Participants completed 7–11 online sessions and accompanying weekly videoconferences
with the therapist. Main Outcome Measures: Outcomes included child behavior problems, social
competence, executive function skills, and parent–child conflict. Results: Children with TBI rated Web
site content as very to extremely helpful and reported high overall satisfaction. There was a trend for
children with TBI to rate the videoconferences as less helpful than did other family members and relative
to a face-to-face visit. Parents reported improvements in antisocial behaviors, and children with TBI
reported reductions in conflict with parents regarding school. Conclusions: Web-based interventions hold
promise for improving child outcomes following pediatric TBI.
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Traumatic brain injury (TBI) poses a number of challenges for
the children who sustain injuries and their families (Brooks, 1991;
Brown, Chadwick, Schaffer, Rutter, & Traub, 1981; Rivara et al.,
1992; Wade, Taylor, Drotar, Stancin, & Yeates, 1998). Most
children with moderate to severe brain injuries incur some cogni-
tive and behavioral changes immediately following the injury
(Taylor et al., 2002; Yeates et al., 2002). Moreover, two thirds or
more of children with severe TBI develop persistent behavior
problems (Fay et al., 1994; Fletcher, Ewing-Cobbs, Miner, Levin,
& Eisenberg, 1990; Max, Koele, et al., 1998; Rutter, 1981;
Schwartz et al., 2003). Parents also report high levels of psycho-
logical symptoms that persist for many years after the injury
(Rivara et al., 1992, 1996; Wade et al., 1998). Thus, pediatric TBI
has a profound and persistent negative impact on both the child
and the family that may not be addressed by existing services.

Family Interventions Following Pediatric TBI

Family-centered interventions may provide a viable avenue for
improving parent, child, and sibling adaptation to TBI (see Wade,
in press). However, our review of the available literature revealed
only two investigations of interventions for families following
pediatric TBI (Singer et al., 1994; Wade, Michaud, & Brown, in
press). Issues contributing to the difficulty in conducting psycho-
social interventions following pediatric TBI include the multifac-
eted and evolving nature of family needs and difficulties obtaining
expert care in one’s home community. Telehealth interventions
may hold particular promise for children with TBI who receive
their early treatment at centralized rehabilitation facilities but then
return home to more remote locations.

Comparisons of online interventions with traditional face-to-
face therapy indicate that online treatment results in comparable
outcomes while possessing several advantages over conventional
treatment (Griest, 1998; Marks, Susan, & Parkin, 1998; Sturges,
1998). Online interventions afford greater accessibility because
services that do not involve a therapist’s presence can be accessed
from home during nonworking hours. Additionally, clients can
potentially have greater exposure to therapeutic resources because
the client can review online materials repeatedly without involving
a therapist’s time. Participants in online assessment and treatment
also perceive less stigma and greater confidentiality (Gega, Marks,
& Mataix-Cols, 2004). In fact, for many, the perceived neutrality
of online services is preferable to face-to-face interaction with a
therapist (Hewson, Laurent, & Vogel, 1996; Joinson, 1998).

Although it has been suggested that well-designed online treat-
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ment programs that incorporate multimedia or hypermedia presen-
tations can facilitate education for individuals with learning dis-
abilities or low literacy, it is unclear whether online treatment can
be effectively used with children with cognitive impairments such
as those associated with pediatric TBI. A series of studies by
Glueckauf et al. (2002) and Hufford, Glueckauf, and Webb (1999)
provide preliminary evidence that interactive videoconferencing
can be used successfully with one subset of children with potential
cognitive difficulties: adolescents with epilepsy and their parents.
Specifically, they found that home-based videoconferencing was
comparable to home-based speaker phone conferencing or office-
based counseling in reducing the frequency and severity of prob-
lem behaviors. However, they also found that adolescents with
epilepsy receiving videoconferencing therapy had a weaker ther-
apeutic alliance than those receiving treatment in person or via
speaker phone. The authors conjectured that neuropsychological
deficits arising from intractable epilepsy may have contributed to
difficulties in encoding and interpreting the video information.
Thus, whether there would be benefits of therapy delivered via
videoconferencing for children experiencing cognitive problems
arising from TBI remains speculative.

Apart from the studies by Glueckauf and colleagues, only one
other investigation has described a computer-mediated interven-
tion for families (Ritterband et al., 2003). Ritterband and col-
leagues (2003) tested a self-guided Web site for children with
encopresis and their parents. Unlike static Web sites, the “u-can-
poop-too” Web site compiled information from the parent and
child to construct an individualized behavioral program for each
child. Findings demonstrated significant reductions in soiling ac-
companied by increased unprompted trips to the toilet and defe-
cation in the toilet relative to a standard care comparison group.
Participating children were younger than those in Glueckauf’s
studies but did not have cognitive impairments, thereby again
providing tentative evidence for the viability of Web- or computer-
based interventions for children and families.

Families of children with TBI may be particularly able to benefit
from an online intervention, as common barriers to treatment such
as time, distance, and the unavailability of providers knowledge-
able about TBI are thereby eliminated. Moreover, families can
access treatment at any time during the course of recovery, return-
ing to the online materials when new problems emerge. Although
a number of Web sites currently provide information and referral
resources regarding brain injury, most of the information is tar-
geted for adults with TBI. Additionally, none provides synchro-
nous counseling with a knowledgeable provider. However, there is
the very real challenge of ensuring that an intervention can be
successfully used and understood by children with neuropsycho-
logical deficits and their parents, who may lack prior computer
experience.

Innovation

This report describes the feasibility and preliminary efficacy
data for online Family Problem Solving (FPS) for pediatric TBI, an
online treatment program adapted from a previously developed
face-to-face intervention (Wade et al., in press). FPS addresses
cognitive appraisals, coping, and family communication through
structured self-guided Web pages and synchronous one-on-one
videoconference sessions with a trained therapist. Allowing fam-

ilies to access help online has the potential to reduce both physical
and psychological barriers to care. This project represents one of
the first Web-based interventions designed to be used by a family
and to solicit feedback from both individual family members and
the family as a group; moreover, this intervention is, to our
knowledge, the first that integrates self-guided Web materials with
synchronized videoconferencing between the family and therapist.
Previous reports have focused on feasibility and usability issues
for parents and the cost–benefit ratio of different videoconferenc-
ing platforms (Wade, Wolfe, & Pestian, 2004). This report, how-
ever, emphasizes the feasibility and efficacy of this approach for
the children with TBI. We addressed the following research ques-
tions: (a) Can children with moderate to severe TBI successfully
use a Web-based intervention? and (b) Does participation in the
intervention result in improved child adjustment and parent–child
interactions?

Method

Participants

After obtaining approval from the Institutional Review Board, research
staff recruited participants from the trauma registry of an urban children’s
hospital. To be eligible, children had to be between the ages of 5 and 16
and to have sustained a moderate to severe TBI more than 15 months
previously. Consistent with other investigations, severe brain injury was
defined as a lowest Glasgow Coma Scale (GCS; Teasdale & Jennett, 1974)
score of 8 or less. Moderate TBI was defined as a GCS score of 9–12, or
a higher GCS score accompanied by evidence of brain abnormalities on
imaging studies (Fletcher et al., 1990). Children with nonblunt head trauma
(e.g., gunshot wounds) were excluded.

Six families comprising 8 parents, 5 siblings, and 6 children with TBI
signed informed consent to participate in the FPS feasibility project. The 2
girls and 4 boys with TBI had a mean age of 10.5 years (SD � 3.62) and
were injured 18.67 months ago on average (SD � 4.93). Four children had
experienced a severe TBI. Four children had significant cognitive or
academic difficulties, but these predated the injury in two cases. No child
was receiving medication or treatment for attention or behavioral problems
at the time of the study. One child was African American, one was biracial,
and the others were Caucasian. In four families (67%), the parents were
married and residing together in the home. Parent socioeconomic status and
education level varied substantially. The occupation of participating par-
ents included janitor, construction worker, unemployed, and lawyer. Pa-
rental education ranged from fewer than 12 years to advanced degree. Four
families had existing home computers (used only by children in one case);
the other two had very limited previous computer experience.

Procedure

After informed consent was obtained, the research assistant installed a
Dell computer with 19-in. monitor, DeskJet printer, and Web camera in the
family’s house. Families were allowed to keep the computers and printers
at treatment completion. High-speed Internet access was also installed
(when possible). We were able to obtain high-speed connections (four
cable, one DSL) for all but one family. During the visit, the research
assistant trained family members to operate the computer, access the Web
site via Internet Explorer, and navigate within the Web site.

With the exception of the family that did not have high-speed Internet
access, families were randomly assigned to one of two platforms for
videoconferencing. Both platforms allowed two-way audio and video and
application sharing; however, when used in two-way videoconferencing,
they differed in picture size, video and sound enhancing features, and cost.
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One purpose of this feasibility trial was to determine whether the larger/
higher quality video image substantially changed the family’s experience
with the intervention and was thus worth the additional expense (see Wade
et al., 2004).

After the computers and Internet connections were installed, the thera-
pist met once with each family in the home to conduct a structured
assessment interview of the family and to establish rapport. This interview
covered the nature and circumstances of the child’s injury, its subsequent
effects on the family, and what the family hoped to gain from the inter-
vention, thereby providing the therapist with a sense of the family’s
strengths and concerns. The latter portion of this visit was spent on the Web
site reviewing the content and structure of the intervention and entering
goals that each individual wanted to address during the intervention.
Parents, the injured child, and school-aged siblings were encouraged to
participate in this meeting.

Subsequent weekly meetings with the therapist were conducted via
videoconferencing. During the week prior to each videoconference, the
family completed self-guided materials on the Web site. (A complete
description of the intervention Web site is provided below.) At the sixth
videoconference, the therapist and family members reviewed their progress
and concerns. Up to four additional videoconferences could be scheduled
depending on the stressors and skill deficits identified on the self-report
measures completed at Session 6 (and described in a later section of this
article). A final videoconference was scheduled for all families after
completion of the individualized sessions.

Description of the FPS Intervention

The FPS Web site was developed in accordance with Wolfe’s (2001)
principles of Web-based learning. The FPS homepage featured buttons
that, when clicked, took participants to announcements, contact informa-
tion, resources (other brain injury Web sites), and session materials. Under
the Start Sessions button, participants were able to access Web site content
that had been assigned to them, with new sessions being assigned by the
therapist or coach after previous sessions had been completed. After the
family entered its individual logon information, pictures of all potential
participating members within that family appeared. Family members then
indicated their participation in a given session by clicking the box under
their picture. The injured child and primary caretaker were required to be
present at each session, whereas the presence of others (e.g., siblings) was
optional for some sessions. All families were assigned the same “core”
online sessions in sequence. Additional sessions were assigned on the basis
of family needs.

The FPS Web site had 12 separate sessions. Given the wide range of
injury severity and family needs, we included session content that would be
potentially helpful to all families, even if the child was not experiencing
ongoing problems from his or her injury (e.g., problem-solving skills). The
eight core sessions provided problem-solving, communication, and ante-
cedent behavior management skills to all enrolled families; the remaining
four sessions addressed content related to the unique stressors and burdens
of individual families.

During the first two sessions, family members (parents, injured children,
and siblings) identified goals, learned the steps of the problem-solving
framework, and implemented the problem-solving process with a goal
identified by the family. Because family issues and concerns vary widely,
goals were not limited to problems arising from the injury. Instead, they
could involve any aspiration or problem that a family member wished to
address, such as keeping the house cleaner or getting along better as a
family. The key feature was that parents and children were asked to work
through the problem-solving process together to develop a plan to achieve
their goal and to evaluate whether the plan was successful. Session 2 and
all subsequent sessions included implementing the problem-solving pro-
cess around a goal identified by the family.

During Sessions 3 and 4, didactic information regarding the cognitive
and behavioral changes that may follow TBI was provided, along with

instruction in the use of antecedent behavior management strategies for
addressing these difficulties (Feeney & Ylvisaker, 1995; Ylvisaker &
Feeney, 1998). Suggested strategies included creating positive behavioral
momentum, giving the child choice and control, and reducing environmen-
tal precipitants to behavior problems. The fifth session addressed commu-
nication skills. In the sixth session, crisis management was discussed (see
Ylvisaker & Feeney, 1998); problem-solving, communication, and behav-
ior management strategies were reviewed; and unresolved stressors and
difficulties to be addressed in individualized sessions were identified.
According to the family’s profile of needs, they could receive up to two
individualized sessions per month during Months 4 and 5 of the interven-
tion. Modules for the individualized sessions included (a) managing be-
havior problems; (b) responding to siblings; (c) communicating with
spouse/family members; (d) working with the school; and (e) stress
management.

Each self-guided online Web session included didactic content regarding
the skill (e.g., problem solving), video clips showing individuals and
families modeling the skill, and exercises and assignments giving the
family an opportunity to practice the skill. Throughout the sessions, the
system would sometimes prompt each family member to provide an
individual response, while at other times a single response was requested
from the family. Photographs of individual family members would appear
when responses from that individual were required. Participating families
could access assigned materials at any time (day or night). Exercises
completed by the family were stored for review by the therapist prior to
synchronous videoconference sessions with the family. This structure
allowed us to provide a Web site that was both standardized and tailored to
individual needs.

After the family completed the online materials, the therapist scheduled
a synchronous videoconference appointment to answer questions, review
the exercises and worksheets, and implement the problem-solving process
with a problem identified by the family. These 45–60-min sessions were
completed at a different time than the Web-based sessions and were
scheduled at the family’s convenience.

All data were stored and accessed in accordance with the Health Care
Financing Agency’s Internet Security Policy and the Health Insurance
Portability and Accountability Act of 1996, which provides guidelines for
handling clinical data. The data collection systems incorporated a multi-
layered data security approach through the use of roles, user accounts, and
passwords. Standard 128-bit encryption was done during transmission and
authentication. Secure data were also protected by multiple, redundant
layers of firewall systems.

Measures

Assessment of interim functioning at Session 6. 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
Family Burden of Injury Interview (FBII; Burgess et al., 1999), and Likert
items pertaining to global family problem solving, communication, and
behavior management in the past month. The FAD is a self-report measure
with demonstrated reliability and validity (Miller et al., 1985). Parents
reporting deficient problem-solving or communication 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 (Cron-
bach’s � � .90) and has concurrent and predictive 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.

Web site evaluation measures. Both qualitative and quantitative meth-
ods were used to assess the family’s experience with the Web sites,
associated technology, and intervention content. First, as part of the Web
site, all participants completed a rating of their comfort with the technology
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at the initial session, fourth session, and final session from Hufford et al.
(1999) to assess overall comfort with technology as well as the extent to
which the equipment interfered with attention and comprehension. Second,
all participants completed an Online Satisfaction Survey (OSS) assessing
satisfaction with the intervention protocol and materials. The OSS was
adapted from a satisfaction survey developed by Wade et al. (in press) and
contained items pertaining to the acquisition of knowledge and skills.
Participants’ responses to these items could range from strongly disagree
to strongly agree. The OSS also contained items assessing the helpfulness
of specific intervention components (e.g., problem-solving training), the
therapist’s skills, and the program as a whole. Responses to these items
were made on a 10-point scale ranging from not at all to extremely helpful.
All participants also completed the Website Evaluation Questionnaire
(WEQ), adapted from the Website Evaluation Instrument created for an
adult TBI project (Rotondi, Sinkule, & Spring, 2005). The WEQ contains
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. The
WEQ also asks participants to rate the strength of various feelings (e.g.,
anger) while completing the Web materials and videoconferences. These
items were rated on a 5-point scale ranging from not at all to extremely.
Also, parents completed a seven-item version of the Agnew Relationship
Measure (Agnew-Davies, Stiles, Hardy, Barkham, & Shapiro, 1998) to
assess the quality of their relationship with the therapist. Finally, all
participants were debriefed in qualitative interviews to solicit their percep-
tions of the strengths and weaknesses of the Web site and videoconferenc-
ing and to obtain suggestions for change.

As described below, several measures were also used to examine the
preliminary efficacy of the intervention in improving child behavior and
adaptive functioning and parent–child interactions. Each measure was
completed at baseline and at treatment completion.

Child adjustment. Parents completed the Home and Community Social
Behavior Scale (HCSBS), a 64-item parent-report scale assessing the
child’s social competence and antisocial behavior problems (Merrell,
Streeter, & Boetter, 2001). The HCSBS has high internal consistency and
test–retest reliability and documented validity. The Antisocial Behavior
(HCSBS–AB) and Social Competence (HCSBS–SC) totals were used to
assess changes in antisocial or problem behaviors and social competence,
respectively. Parents completed the Behavior Rating Inventory of Execu-
tive Function (BRIEF), to provide a measure of attention, impulse control,
and other executive function behaviors that are often affected following
TBI (Gioia, Isquith, & Guy, 2000). The Global Executive Composite
(BRIEF–GEC) provided a composite measure of executive function skill
behaviors. Finally, children with TBI completed the Children’s Depression
Inventory (CDI) 10-item short form to provide a brief self-report measure
of depressive symptoms (Sitarenios & Kovacs, 1999).

Parent–child conflict. Parent–child interaction was assessed using the
Interaction Behavior Questionnaire (IBQ–P and IBQ–C; Robin & Foster,
1989) and the 10-item School Conflict scale of the Parent–Adolescent

Relationship Questionnaire (PARQ; Robin, Koepke, & Moye, 1990). Both
the IBQ and PARQ are reliable and discriminate between distressed and
nondistressed families. Both measures have parent and child versions and
were completed by both the parent and the child with TBI.

Family functioning. The 12-item General Functioning scale of the
Family Assessment Device (FAD–GF) assessed global family functioning
(Miller et al., 1985).

Analyses

Frequency analyses and descriptive statistics were performed on the
Comfort With Technology Scale (Hufford et al., 1999), OSS, and WEQ
items. Analysis of variance was used to compare WEQ ratings for parents,
children with TBI, and siblings. We conducted paired t tests to examine
changes from pre- to postintervention on the following child and family
outcome measures: HCSBS–AB and HCSBS–SC, the BRIEF–GEC, the
CDI, the IBQ parent and child versions, the PARQ School Conflicts
Questionnaire parent and child versions, and the FAD–GF.

Results

Feasibility

A total of 19 individuals participated in the study: 6 children
with TBI, 8 parents, and 5 siblings. Families completed 10.67 Web
sessions on average (SD � 1.75; range 7–12) and 10.3 synchro-
nous videoconferences (SD � 2.58; range 7–14). That all of the
families were able to complete the intervention provides prelimi-
nary evidence that this approach is feasible for families with varied
education and computer experience. Additionally, all 6 of the
children with TBI actively participated in both the Web-based and
videoconferencing portions of the intervention, indicating that
children with severe TBI are capable of participating in this type of
treatment program.

Ease of Use and Comfort

Participating family members ranked the Web site as moder-
ately to very easy to use overall (mean for all family members �
3.47; SD � 1.12) and in comparison to other Web sites (mean for
all family members � 3.59; SD � 0.94; see Table 1). Ratings of
Web site ease of use did not differ by camera type, t(16) � 1.21;
age of respondent, t(16) � 0.33; or relationship to the child (self,
sibling, or parent), t(18) � 0.58; all ps � .10.

Table 1
Ratings of Ease of Use of Web Site and Videoconferencing by Participant Type

Item

Child Parent Sibling

F(2, 14)M SD M SD M SD

Web site
Overall 3.00 1.41 3.38 0.74 4.00 1.41 0.92
Vs. other sites 3.50 1.29 3.63 0.52 3.60 1.34 0.02

Videoconferences
Overall 2.75 1.50 3.88 0.99 4.40 0.55 2.94
Vs. face-to-face 3.00 1.83 3.75 1.39 3.60 1.34 0.35
Vs. a phone call 3.00 1.83 3.88 1.13 3.80 1.30 0.60

Note. Ratings of ease of use: 5 � extremely/completely; 4 � very; 3 � moderately; 2 � a little; 1 � not at
all.
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The videoconferences were also rated moderately to very easy
to use overall and when compared with a phone call or face-to-face
visit (see Table 1). Although at the borderline of statistical signif-
icance, siblings rated the videoconferences as easier to use than did
the child with TBI, F(1, 10) � 5.33, p � .054. The children with
TBI who used the smaller and less expensive videoconferencing
platform rated the videoconferences as significantly more difficult
to use than the children with TBI who used the larger videocon-
ferencing platform (small image, M � 1.5, SD � 0.71; large
image, M � 4.0, SD � 0.00), t(4) � �5.00, p � .04. Open-ended
feedback indicated that younger children and those with attention
difficulties had trouble sustaining attention during the videocon-
ferencing, particularly when combined with the smaller image
afforded by the less expensive videoconferencing platform (Wade
et al., 2004). As part of the OSS, participants indicated whether
they would prefer to meet face-to-face. Although the majority of
participants (12/19, or 63%) preferred meeting online to face-to-
face, 1 sibling, 3 children with TBI, and 3 parents indicated that
they would rather meet in person. Nearly two thirds (62.5%), �2(1,
N � 19) � 1.27, p � .26, of those who reported a preference for
meeting face-to-face were randomly assigned to the videoconfer-
encing platform with the smaller image and noted the difficulty of
listening and sustaining attention to the computer.

The comfort with the videoconferencing and Web site technol-
ogy experienced by children with TBI varied widely both across
children and over time. At the initial session in the family’s home,
children’s responses ranged from feeling slightly to completely
comfortable in expressing their thoughts and feelings. By the
fourth session, all but one child reported feeling very or completely
comfortable expressing their thoughts and feelings using the com-
puter and videoconferencing technology. Despite parent concerns
regarding the children’s ability to attend to the computer, only one
child indicated that the equipment interfered more than slightly
with their ability to pay attention. However, ratings of the extent to
which the equipment or mode of presentation interfered with
understanding of the material were more varied, with 3 of 6
children indicating that the technology or equipment interfered
very much or completely with their understanding of the content at
Session 4.

Ratings of Helpfulness and Treatment Satisfaction

Perceptions of the helpfulness of the intervention on the WEQ
were high, with both the Web site and videoconferencing rated
very helpful overall (M � 4.12, SD � 0.78, and M � 4.35, SD �
0.86, respectively; see Table 2). Of the specific components of the
Web site, the information on brain injury was rated most highly
(M � 4.65, SD � 0.61). Children with TBI rated the intervention
content as or more helpful than their parents or siblings, with the
exception of the information on behavior management strategies.
Qualitative feedback from the children with TBI was generally
also quite positive, although one of the younger children (age 8)
indicated that the content was “hard.” One of the older children
with TBI (age 15) said that he could go to the Web site and “get
a lot of ideas on organization and stress relief.” Another adolescent
with TBI (age 14) said, “I thought it would be boring and take a
long time, but it wasn’t. Usually stuff like that gets me mad, but [it]
didn’t really get me mad.”

The videoconferences were rated as very to extremely helpful
by participants (M � 4.35, SD � 0.86). However, children with
TBI had a tendency to rate the videoconferences less favorably,
t(17) � 1.69, and as less helpful relative to a face-to-face visit,
t(17) � 1.33, or phone call, t(17) � 1.20, than their siblings or
parents; however, these differences were not statistically signifi-
cant (all ps � .10; see Table 2). Again, there was a trend for
children with TBI who were using the videoconferencing platform
with the smaller image to rate the videoconferences as less helpful
relative to face-to-face sessions (smaller platform, M � 1.50,
SD � 0.71; larger platform, M � 4.50, SD � 0.71), t(4) � 4.24,
p � .051. In qualitative interviews, one child with TBI indicated
that it was “harder listening and paying attention . . . sometimes
harder to express your feelings” during the videoconferencing
sessions than in face-to-face meetings. However, several other
children with TBI reported feeling more comfortable and relaxed
doing the sessions in their homes than they would have felt in an
office setting.

On the basis of semantic ratings, children with TBI felt moder-
ate to high levels of acceptance, support, and understanding while
using the Web site and participating in the videoconferences (see
Table 3). Although not statistically different, their semantic ratings

Table 2
Ratings of Helpfulness of Specific Intervention Content/Components by Participant Type

Item

Child with TBI Parent Sibling

F(2, 14)M SD M SD M SD

Web site
Overall 4.25 0.50 4.13 0.99 4.00 0.71 0.10
TBI information 5.00 0.00 4.50 0.53 4.60 0.89 0.92
Problem solving 4.00 0.82 4.00 0.53 3.80 1.10 0.12
Behavior strategies 3.75 0.96 4.00 0.53 4.00 1.00 0.15
Communication skills 4.25 0.50 4.13 0.64 3.60 0.89 1.20

Videoconferencing
Overall 3.75 1.26 4.63 0.52 4.40 0.89 1.47
Vs. face-to-face 3.00 1.83 3.75 1.39 4.40 1.34 0.99
Vs. a phone call 3.25 1.71 4.13 0.99 4.00 0.71 0.85

Note. Ratings of helpfulness: 5 � extremely/completely; 4 � very; 3 � moderately; 2 � a little; 1 � not at
all. TBI � traumatic brain injury.
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were somewhat lower than those of their parents and siblings.
Feelings of anger and isolation were low for all participants (see
Table 3). However, siblings reported feeling significantly more
stressed when completing the Web site sessions than did their
parents, t(11) � 2.67, p � .02. Qualitative feedback indicated that
siblings’ stress was associated with technical difficulties and con-
cern or frustration over needing to complete questionnaires mul-
tiple times owing to problems with the connection.

Satisfaction with the intervention was also high. On the OSS, all
parents and siblings and all but one child with TBI (94.7% of total)
indicated that they would recommend the program to others.
Parents, children with TBI, and siblings all rated the program as
very helpful (mean for all exceeded 9 out of 10). Parents tended to
rate the program as more enjoyable than did the child with TBI or
their siblings (parents, M � 9.00, SD � 0.58; child with TBI, M �
7.50, SD � 3.51; sibling, M � 7.60, SD � 2.07), F(3, 19) � 0.84,
p � .10. Children found the information more difficult to under-
stand, and as noted above, the varied audio and visual quality of
the videoconferences interfered with their attention and compre-
hension. In general, children indicated that the program could be
more kid friendly, suggesting that there be more games and fun
activities for kids, easier content, and fewer questions.

Problems Addressed Through the Problem-Solving
Process

A number of common issues were identified and addressed by
families via the problem-solving process. All families problem
solved around academic performance and/or completing home-
work. Four of the six families also focused on completing house-
hold chores. Additionally, two or more families sought to address
issues with anger control, curfews, finding time to do things
together, and maternal stress management. Taken together, these
foci of problem solving suggest that the families of children with
TBI struggled with many of the same issues as other families.

Preliminary Efficacy

Parents reported a significant reduction in antisocial behaviors
on the HCSBS–AB (see Table 4). Although parents reported

improvements on the HCSBS–SC, this difference did not reach the
level of statistical significance. Likewise, although children with
TBI declined (T score of 62.17 to 54.83) on the BRIEF–GEC,
indicating improved planning and organizational skills, this differ-
ence was not statistically significant. Children reported significant
reductions in conflict with their parents regarding school issues as
measured by the School Conflict scale of the PARQ (see Table 4).
Changes in global parent–child conflict on the IBQ–P and IBQ–C
and parent ratings of school conflict, although in the desired
direction, did not achieve statistical significance. Additionally,
there was no significant change in general family functioning as
measured by the FAD–GF.

Therapeutic Alliance

Despite the remote nature of the treatment, parents reported a
strong therapeutic alliance on the Agnew Relationship Measure, as
indicated by high levels of confidence in the therapist and her skills
(M � 6.75, SD � 0.46; M � 6.88, SD � 0.35, respectively, on a
7-point scale), comfort in openly expressing oneself (M � 6.38,
SD � 0.52), and agreement on how to work together (M � 6.14,
SD � 0.69). On the OSS, the children with TBI and siblings also
rated the therapist as caring (M � 9.67, SD � 0.52; M � 8.40,
SD � 2.07, on a 10-point scale, respectively). During the qualita-
tive interviews, children with TBI described the experience with
FPS more favorably than previous experiences with psychotherapy
and TBI specialists, in part because it was more “relaxed” and did
not involve long car trips.

Discussion

These preliminary findings suggest that online family problem-
solving therapy can be both feasible and efficacious for children
with TBI. All children were able to participate in both the Web-
based and videoconferencing sessions and rated them as very
helpful on the OSS. Additionally, improvements in parent-reported
behavior problems were noted for all but one child. Thus, there is
preliminary support for the use of an online approach with this
population.

Table 3
Affective Responses to the Web Site and Videoconferences

Item

Child Parent Sibling

F(2, 14)M SD M SD M SD

Web site
Acceptance 3.50 1.00 4.00 0.93 3.40 1.34 0.57
Support 3.25 0.96 3.63 1.06 4.00 1.22 0.53
Understanding 3.25 0.96 3.63 1.06 3.60 1.52 0.14
Anger 2.00 1.41 1.63 0.52 2.20 1.10 0.60
Isolation 1.00 0.00 1.13 0.35 2.00 1.22 2.72
Stress 2.00 2.00 1.88 0.99 3.80 1.64 2.96

Videoconferences
Acceptance 3.25 1.71 4.38 0.52 3.80 1.10 1.60
Support 3.50 1.29 4.00 0.93 4.00 1.22 0.31
Understanding 4.00 0.00 4.00 0.93 3.60 1.52 0.26
Anger 1.25 0.50 1.13 0.35 1.60 0.55 1.74
Isolation 1.50 0.58 1.00 0.00 1.20 0.45 2.61
Stress 1.25 0.50 1.50 0.53 2.40 1.95 1.40

Note. Ratings of feelings: 1 � not at all; 2 � a little; 3 � moderately; 4 � very much; 5 � extremely.
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We did, however, encounter some difficulties with comprehen-
sion and attention among the children with TBI, particularly those
who were assigned the videoconferencing platform with the
smaller image. Unlike their parents and siblings, the children with
TBI tended to rate the Web site content as more helpful than the
videoconferences, perhaps reflecting some of their difficulties at-
tending to the video image. As suggested by Glueckauf et al.
(2002), attending to an image of a “talking head” on a computer
screen may place greater demands on the individual’s attentional
resources than interacting face-to-face, thereby making videocon-
ferencing more challenging for children with cognitive impair-
ments. Moreover, the videoconference format reduced the thera-
pist’s ability to observe when the child’s attention was straying and
to redirect him or her. Our findings also suggest that these draw-
backs may be largely mitigated by using videoconferencing equip-
ment that provides a large, clear image and by frequently checking
in with the child to ensure that he or she is still following the
conversation (see Wade et al., 2004, for an empirical comparison
of videoconferencing platforms).

This project was almost unique among online treatments in that
we involved a family rather than an individual. Brooks (1991) was
among the first to suggest that brain injury affected the entire
family, and there is accumulating evidence that family responses
play a crucial role in the child’s recovery (Kinsella, Ong, Mur-
taugh, Prior, & Sawyer, 1999; Max, Castillo, et al., 1998; Taylor
et al., 1999). Our findings suggest that there are a number of
advantages to adopting a family-centered approach. A key advan-
tage is the opportunity to educate the entire family at the same time
about brain injury and the family problem-solving and communi-
cation skills that may facilitate recovery and adaptation. Often
parents hold conflicting views regarding the effects of the injury,
and family discussion may facilitate development of a consensus
about injury sequelae and how to manage them. Siblings were

enthusiastic about the intervention, in large part because it helped
them to better understand and get along with their brother or sister
with TBI.

This investigation is among the first to integrate a Web site with
synchronous videoconferencing with a qualified therapist. This
combination has the advantage of providing greater exposure to
key concepts and skills than either the Web site or videoconfer-
encing alone would afford. Additionally, the therapist can clarify
through explanation and additional practice those issues that the
family may not have understood from the Web site. It is interesting
to note that the data suggest that the children with TBI rated the
information on the Web site as more helpful than the synchronous
videoconferences. As noted previously, the videoconferences may
have been difficult for some children (particularly those with
smaller video images) to encode and interpret, whereas the Web
pages could be viewed and understood at the child’s own pace.
This discrepancy again underscores the potential advantage of
providing information through various channels with built-in op-
portunities for redundancy and repetition.

Unlike Glueckauf et al. (2002), in our study therapeutic alliance
did not seem to be negatively affected for either parent or child by
the remote nature of treatment. However, we did not systemati-
cally assess therapeutic alliance among the children, nor did we
have a face-to-face comparison group. Given the preference for
meeting face-to-face noted by three children with TBI, it is pos-
sible that we would have found differences in therapeutic alliance
among the children had we compared various treatment conditions.

These findings must be regarded as preliminary. We studied a
small sample that is not necessarily representative of the broader
population of children with moderate to severe TBI. In fact, the
high level of parental distress among this sample at baseline
suggests that they may differ in important ways from the “typical”
family more than a year following TBI (Wade, Wolfe, Brown, &

Table 4
Pre–Post Differences in Parent Distress, Child Adjustment, Parent–Child Interaction, and
Family Functioning

Variable

Pretreatment Posttreatment

Difference t(5) EffectM SD M SD

Child adjustment
BRIEF–GEC 62.17 11.70 54.83 3.31 7.33 1.49 0.63
HCSBS–SC 43.83 9.35 48.33 7.76 �4.50 �1.08 0.48
HCSBS–AB 51.67 7.50 45.50 6.74 6.17 2.42* 0.82
CDI 4.40 4.16 5.20 5.36 �0.80 �0.24 —

Parent–child interaction
IBQ–P 4.38 5.34 3.50 5.68 0.88 1.51 0.16
IBQ–C 4.33 4.18 3.00 1.55 1.33 0.70 0.32
School–P 3.57 4.13 2.43 3.50 1.14 1.33 0.28
School–C 7.00 3.67 3.20 1.30 3.80 3.28* 1.03

Family functioning
FAD–GF 14.50 5.71 13.63 4.87 0.88 0.59 0.15

Note. BRIEF–GEC � Behavior Rating Inventory of Executive Function Global Executive Composite;
HCSBS–SC � Home and Community Social Behavior Scale—Social Competence; HCSBS–AB � Home and
Community Social Behavior Scale—Antisocial Behavior; CDI � Children’s Depression Inventory; IBQ–P �
Interaction Behavior Questionnaire—Parent Version; IBQ–C � Interaction Behavior Questionnaire—Child
Version; School–P � Parent–Adolescent Relationship Questionnaire, School Conflict Subscale—Parent
Version; School–C � Parent–Adolescent Relationship Questionnaire, School Conflict Subscale—Child Version;
FAD–GF � Family Assessment Device—General Functioning Scale.
* p � .05.

343SPECIAL SECTION: WEB-BASED INTERVENTION FOR CHILDREN WITH TBI



Pestian, 2005). Given the lack of a control group, it is impossible
to determine how much of the documented improvement was
associated with factors other than the treatment (e.g., the passage
of time). Because participants were given the computer following
participation, their responses may also have been influenced by
social desirability factors.

This study represents an important first step in developing
effective online interventions for children with TBI and their
families. Our findings underscore the importance of taking into
consideration the interaction of videoconferencing platform with
the child’s level of cognitive functioning when designing online
interventions for children with TBI. Large, randomized clinical
trials are needed to examine the efficacy of online FPS versus
alternative treatments and standard care and to identify critical
components of the intervention. Nonetheless, the results provide
important initial evidence of the viability and potential efficacy of
family-centered online intervention for improving child and family
adaptation following pediatric TBI.
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